
 
 
 
 
 

SPECIFICATIONS 
 

FOR 
 

FROSTBURG STATE UNIVERSITY 
CUMBERLAND HALL RENOVATION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared  by 
 

H.F. LENZ  COMPANY 
Consulting Engineers 
1407 Scalp Avenue 

Johnstown, Pennsylvania   15904 
 
 
 

February 1, 2019 
HFL File No. 2018-0460.01 

 



PROJECT TABLE OF CONTENTS  PAGE 1 

PROJECT TABLE OF CONTENTS 
 

  PAGES 
 
 
DIVISION 02 -- EXISTING CONDITIONS 
 
024119 SELECTIVE STRUCTURE DEMOLITION  -------------------------------------  1 - 6 
 
DIVISION 04 -- MASONRY  
 
042200 CONCRETE UNIT MASONRY  ----------------------------------------------------  1 - 6 
 
DIVISION 06 -- WOOD, PLASTICS, AND COMPOSITES  
 
061053 MISCELLANEOUS ROUGH CARPENTRY  ------------------------------------  1 - 5 
064116 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS  ------------  1 - 6 
 
DIVISION 07 -- THERMAL AND MOISTURE PROTECTION  
 
079200 JOINT SEALANTS  -------------------------------------------------------------------  1 - 8 
 
DIVISION 08 -- OPENINGS  
 
081113 HOLLOW METAL DOORS AND FRAMES  ------------------------------------  1 - 8 
081416 FLUSH WOOD DOORS  -------------------------------------------------------------  1 - 7 
087100 DOOR HARDWARE  -----------------------------------------------------------------  1 - 21 
088000 GLAZING  ------------------------------------------------------------------------------  1 - 3 
088813 FIRE-RESISTANT GLAZING  ------------------------------------------------------  1 - 3 
 
DIVISION 09 -- FINISHES  
 
092216 NON-STRUCTURAL METAL FRAMING  --------------------------------------  1 - 4 
092900 GYPSUM BOARD  --------------------------------------------------------------------  1 - 5 
093013 CERAMIC TILING  -------------------------------------------------------------------  1 - 6 
095433 DECORATIVE PANEL CEILINGS  -----------------------------------------------  1 - 3 
0965`9 RESILIENT TILE FLOORING  -----------------------------------------------------  1 - 4 
099123 INTERIOR PAINTING  --------------------------------------------------------------  1 - 6 
 
DIVISION 10 -- SPECIALTIES  
 
102800 TOILET, BATH, AND LAUNDRY ACCESSORIES  ---------------------------  1 - 4 
 
DIVISION 12 -- FURNISHINGS  
 
122113 HORIZONTAL LOUVER BLINDS  -----------------------------------------------  1 - 5 
123623 PLASTIC-LAMINATE-CLAD COUNTERTOPS  -------------------------------  1 - 5 
 
DIVISION 22 -- PLUMBING 
 
220513 COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT  -  1 - 3 
220516 EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING  ---------  1 - 5 
220517 SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING  ----------------  1 - 6 



PROJECT TABLE OF CONTENTS  PAGE 2 

220518 ESCUTCHEONS FOR PLUMBING PIPING  ------------------------------------  1 - 2 
220519 METERS AND GAGES FOR PLUMBING PIPING  ----------------------------  1 - 5 
220523 GENERAL-DUTY VALVES FOR PLUMBING PIPING  ----------------------  1 - 7 
220529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT  1 - 12 
220553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT  ---------  1 - 6 
220719 PLUMBING PIPING INSULATION  ----------------------------------------------  1 - 10 
221113 FACILITY WATER DISTRIBUTION PIPING  ----------------------------------  1 - 6 
221116 DOMESTIC WATER PIPING  ------------------------------------------------------  1 - 12 
221119 DOMESTIC WATER PIPING SPECIALTIES  -----------------------------------  1 - 12 
221123 DOMESTIC WATER CIRCULATING PUMPS  ---------------------------------  1 - 4 
221316 SANITARY WASTE AND VENT PIPING  ---------------------------------------  1 - 12 
221319 SANITARY WASTE PIPING SPECIALTIES  -----------------------------------  1 - 9 
221495 FACILITY NATURAL-GAS PIPING  ---------------------------------------------  1 - 16 
225000 TESTING, ADJUSTING, AND BALANCING FOR PLUMBING  -----------  1 - 10 
 
DIVISION 23 -- HEATING, VENTILATING, AND AIR CONDITIONING  
 
230500 COMMON WORK RESULTS FOR HVAC  --------------------------------------  1 - 24 
230529 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT  ---  1 - 9 
230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC  -------------------  1 - 15 
230719 HVAC PIPING INSULATION  -----------------------------------------------------  1 - 10 
232113 HYDRONIC PIPING  -----------------------------------------------------------------  1 - 10 
233113 DUCTWORK  --------------------------------------------------------------------------  1 - 18 
233300 AIR DUCT ACCESSORIES  --------------------------------------------------------  1 - 10 
233713 DIFFUSERS, REGISTERS AND GRILLES  --------------------------------------  1 - 4 
238223 HYDRONIC CONVECTORS  -------------------------------------------------------  1 - 4 
 
DIVISION 26 -- ELECTRICAL 
 
260500 COMMON WORK RESULTS FOR ELECTRICAL  ----------------------------  1 - 19 
260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES  1 - 7 
260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS  -----------  1 - 3 
260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS  --------------  1 - 6 
260533 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS  ------------------  1 - 11 
260553 IDENTIFICATION FOR ELECTRICAL SYSTEMS  ---------------------------  1 - 6 
262726 WIRING DEVICES  -------------------------------------------------------------------  1 - 6 
265100 LIGHTING  -----------------------------------------------------------------------------  1 - 8 
 
DIVISION 28 -- ELECTRONIC SAFETY AND SECURITY  
 
280500 COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 1 - 4 
283111 DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM  ------------------------  1 - 7 
 
 --  End of Project Table of Contents -- 



  

 Frostburg State University 
 024119 - 1 Cumberland Hall Renovation 
 

SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

1.3 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 
prepare for reuse, and reinstall where indicated. 

C. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference:  Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review requirements of work performed by other trades that rely on substrates exposed by 

selective demolition operations. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures:  Submit report, including drawings, that indicates the measures 
proposed for protecting individuals and property.  Indicate proposed locations and construction 
of barriers. 

B. Product Data: For ground penetrating radar or x-ray equipment used to determine location of 
reinforcing steel. 

C. Schedule of Selective Demolition Activities:  Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending dates 
for each activity.  Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services.  Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of elevator and stairs. 

D. Predemolition Photographs or Video:  Submit before Work begins. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory:  Submit a list of items that have been removed and salvaged. 

1.8 FIELD CONDITIONS 

A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

D. Storage or sale of removed items or materials on-site is not permitted. 

E. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 
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PART 2 - PRODUCTS 

2.1 PEFORMANCE REQUIREMENTS 

A. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241. 

C. Coordinate hazardous materials management with abatement trades. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review record documents of existing construction provided by Owner.  Owner does not 
guarantee that existing conditions are same as those indicated in record documents. 

C. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

E. Survey of Existing Conditions:  Record existing conditions by use of one or both of the 
following: 

1. Preconstruction photographs. 
2. Preconstruction digital recordings. 

3.2 ITEMS EMBEDDED IN CONCRETE 

A. Prior to concrete demolition or preparing concrete for new construction, locate embedded items 
as follows. Verify location and type of reinforcing steel, in location where concrete being removed 
for stairs, is adequate and in proper configuration for insertion of stairs. If reinforcing is not 
adequate, inform Architect of conditions. 

1. Method must be non-destructive and can be one or a combination of the following: 

a. X-Ray 
b. Ground Penetrating Radar (GPR) 

2. The individuals operating the equipment must: 
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a. Demonstrate competency with the proposed equipment in the form of a documented 
training program. 

b. Have at least 2-years of prior experience on similar projects. 

3. Verify accuracy of proposed method by field verification at each structure type and embed 
type (including but not limited to: Slab, Slab soffit, Beam soffit, and Beam Side) 

a. Verification shall be by demonstrating the accuracy of methods by selective 
demolition of each are to show accuracy of predicted location of embedded items 
within 1/2 inch. 

b. Selective demolition shall be done with hand operated chipping hammer with a 
maximum impact energy of 5 ft. lbs., and be carried out slowly in order to not cut or 
otherwise damage the embedded items. 

4. Locate penetrations so as to clear existing reinforcing steel. 
5. Unless otherwise detailed on the drawings, or where not possible to avoid reinforcing steel, 

consult the Architect as to acceptability of cutting reinforcing steel and provide new 
reinforcing systems as directed. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify, 
disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving 
areas to be selectively demolished. 

1. Arrange to shut off indicated utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, provide temporary 

services/systems that bypass area of selective demolition and that maintain continuity of 
services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated to be removed. 

a. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same 
or compatible piping material. 

c. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 

3.4 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Comply with requirements for access and protection specified in Division 01 Section 
"Temporary Facilities and Controls." 
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B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 
to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Division 01 Section "Temporary Facilities and Controls." 

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level.  Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 
cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials.  At concealed 
spaces, such as duct and pipe interiors, verify condition and contents of hidden space before 
starting flame-cutting operations.  Maintain fire watch and portable fire-suppression 
devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to avoid free 

fall and to prevent ground impact or dust generation. 
8. Locate selective demolition equipment and remove debris and materials so as not to impose 

excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly.  Comply with requirements in 

Division 01 Section "Construction Waste Management and Disposal." 

B. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Transport items to Owner's storage area designated by Owner. 

C. Removed and Reinstalled Items: 
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1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and reinstalled in their original locations 
after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete:  Demolish in small sections.  Using power-driven saw, cut concrete to a depth of at 
least 3/4 inch at junctures with construction to remain.  Dislodge concrete from reinforcement at 
perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete.  
Neatly trim openings to dimensions indicated. 

B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, 
using power-driven saw, then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and 
remove. Take precautions to leave existing vapor retarder in tact. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner's property, remove demolished materials from Project site. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Division 01 Section "Construction Waste 

Management." 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 042200 - CONCRETE UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concrete masonry units (CMU's). 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For each type and size of product indicated.  For masonry units include 
data on material properties. 

B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 

1. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

1.5 QUALITY ASSURANCE 

A. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements 
in the Contract Documents. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units 
where such defects will be exposed in the completed Work. 
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B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-
resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent 
masonry thickness, or by other means, as acceptable to authorities having jurisdiction. 

2.2 CONCRETE MASONRY Units 

A. Shapes:  Provide shapes indicated and for lintels, corners, jambs, sashes, movement joints, 
headers, bonding, and other special conditions. 

1. Provide bullnose units for outside corners unless otherwise indicated. 

B. CMUs:  ASTM C 90. 

1. Density Classification:  Normal weight. 

C. Concrete Building Brick:  ASTM C 55. 

1. Density Classification:  Normal weight. 

2.3 CONCRETE AND MASONRY LINTELS 

A. Concrete Lintels:  ASTM C 1623, matching CMUs in color, texture, and density classification; 
and with reinforcing bars indicated.  Provide lintels with net-area compressive strength not less 
than CMUs. 

2.4 MORTAR AND GROUT MATERIALS 

A. Masonry Cement:  ASTM C 91. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Capital Materials Corporation; Flamingo Masonry Cement. 
b. Essroc, Italcementi Group; Brixment. 
c. Holcim (US) Inc.; Mortamix Masonry Cement. 
d. Lehigh Cement Company; Lehigh Masonry Cement. 

B. Aggregate for Mortar:  ASTM C 144. 

1. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 
sieve. 

C. Aggregate for Grout:  ASTM C 404. 

D. Water:  Potable. 

http://www.specagent.com/LookUp/?ulid=4076&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798520&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798523&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798525&mf=04&src=wd
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2.5 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60. 

B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M. 

1. Material:  Hot-dip galvanized, carbon steel. 
2. Wire Size for Side Rods:  0.148-inch diameter. 
3. Wire Size for Cross Rods:  0.148-inch diameter. 
4. Wire Size for Veneer Ties:  0.148-inch diameter. 
5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches o.c. 
6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

2.6 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Use masonry cement mortar unless otherwise indicated. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. Type N. 

D. Grout for Unit Masonry:  Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces 
and pour height. 

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 
28-day compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 TOLERANCES 

A. Dimensions and Locations of Elements: 
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1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or 
minus 1/4 inch. 

2. For location of elements in plan do not vary from that indicated by more than plus or minus 
1/2 inch. 

3. For location of elements in elevation do not vary from that indicated by more than plus or 
minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 
inch in 10 feet, or 1/2 inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 
3/8 inch in 20 feet, or 1/2 inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion 
and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 
feet, or 1/2 inch maximum. 

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch 
in 20 feet, or 1/2 inch maximum. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 
with a maximum thickness limited to 1/2 inch. 

2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch 
or minus 1/4 inch. 

3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch. 

3.2 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other 
locations. 

B. Use full-size units without cutting if possible.  If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges.  Allow units to dry before laying unless wetting of units is specified.  Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

C. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running 
bond; do not use units with less than nominal 4-inch horizontal face dimensions at corners or 
jambs. 

D. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  
Fill in solidly with masonry around built-in items. 
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E. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal 
lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core. 

F. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated. 

3.3 MORTAR BEDDING AND JOINTING 

A. Lay hollow CMUs as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 
3. With webs fully bedded in mortar in grouted masonry, including starting course on 

footings. 
4. With entire units, including areas under cells, fully bedded in mortar at starting course on 

footings where cells are not grouted. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head 
joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

3.4 MASONRY JOINT REINFORCEMENT 

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 6 inches. 

1. Space reinforcement not more than 16 inches o.c. 
2. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

3.5 REPAIRING, POINTING, AND CLEANING 

A. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar 
fins and smears before tooling joints. 

B. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. 

2. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 
type of stain on exposed surfaces. 
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3.6 MASONRY WASTE DISPOSAL 

A. Excess Masonry Waste:  Remove excess clean masonry waste, and other masonry waste, and 
legally dispose of off Owner's property. 

END OF SECTION 042200 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood blocking and nailers. 
2. Plywood backing panels. 

1.3 DEFINITIONS 

A. Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches nominal in least 
dimension. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

2. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect 
lumber from weather by covering with waterproof sheeting, securely anchored. Provide for air 
circulation around stacks and under coverings. 
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PART 2 - PRODUCTS 

2.1 WOOD PRPRODUCTS, GEGENERAL 

A. Composite Wood (including treated plywood substrates) installed within the building 
waterproofing envelope: Contain no added urea formaldehyde resins. 

B. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified. Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

C. Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or otherwise 
adversely affect finishes. 

B. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

C. Application: Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or 
concrete. 

2.3 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
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2. Nailers. 
3. Cants. 

B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber of any species: 

C. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

2.4 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in 
thickness indicated or, if not indicated, not less than 1/2-inch nominal thickness. 

2.5 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying 
with ASTM A 153/A 153M. 

2. For preservative treated lumber use stainless steel fasteners 

2.6 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry: Formulation complying with 
ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 

1. Adhesives shall have a VOC content of 70 g/L or less. 
2. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 
Formaldehyde emissions shall not exceed 9 mcg/cu. m or 7 ppb, whichever is less. 

B. Separation Sheet: Self-Adhering underlayment, consisting of a minimum of 30 mils thick, 
consisting of slip-resistant, polyethylene-film top surface laminated to a layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing.  

1. Use as separation layer between preservative treated lumber and steel surfaces. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GEGENERAL 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
carpentry to other construction; scribe and cope as needed for accurate fit. Locate nailers, 
blocking, and similar supports to comply with requirements for attaching other construction. 

B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous 
flexible flashing separator between wood and metal decking. 

C. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring 
backing panels. Install fire-retardant treated plywood backing panels with classification marking 
of testing agency exposed to view. 

E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

F. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with function 
of member or pieces that are too small to use with minimum number of joints or optimum joint 
arrangement. 

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

H. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. Table 2304.9.1, "Fastening Schedule," in New Jersey Administrative Code. 

I. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for screeding or attaching other work. Form to shapes 
indicated and cut as required for true line and level of attached work. Coordinate locations with 
other work involved. 
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B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

3.3 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required for 
tolerance of finish work. 

3.4 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough 
carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying 
to comply with EPA-registered label. 

END OF SECTION 061053
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SECTION 064116 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad architectural cabinets and reception desk. 
2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-clad 

architectural cabinets that are not concealed within other construction. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for concealed wood framing, sheathing, 
furring, blocking, shims, and hanging strips required for fabricating and installing cabinets 
and banquettes.  

1.3 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to support loads imposed by installed and fully loaded 
cabinets. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 
2. Show large-scale details. 
3. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections. 
4. Show locations and sizes of cutouts and holes for items installed in plastic-laminate 

architectural cabinets. 
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C. Samples for Verification: For the following: 

1. Plastic Laminates: 8 by 10 inches, for each type, color, pattern, and surface finish required. 

a. Provide one sample applied to core material with specified edge material applied to 
one edge. 

2. Thermoset Decorative Panels: 8 by 10 inches, for each color, pattern, and surface finish. 

a. Provide edge banding on one edge. 

3. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and finish. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer and fabricator. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful in-service 
performance. 

B. Installer Qualifications: Fabricator of products. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar finish operations that might damage 
architectural cabinets have been completed in installation areas. Store cabinets in installation 
areas or in areas where environmental conditions comply with requirements specified in "Field 
Conditions" Article. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet-work 
is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg 
F and relative humidity between 25 and 55 percent during the remainder of the construction 
period. 

B. Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions 
of other construction by field measurements before fabrication, and indicate measurements on 
Shop Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field 
measurements before being enclosed/concealed by construction, and indicate 
measurements on Shop Drawings. 
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PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of cabinets indicated for construction, finishes, installation, and other 
requirements. 

1. The Contract Documents contain requirements that are more stringent than the referenced 
quality standard. Comply with requirements of Contract Documents in addition to those of 
the referenced quality standard. 

B. Grade: Custom. 

C. Type of Construction: Frameless. 

D. Door and Drawer-Front Style: Flush overlay. 

E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as 
required by quality standard. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Abet Laminati Inc. 
b. Formica Corporation. 
c. Lamin-Art, Inc. 
d. Pionite; a Panolam Industries International, Inc. brand. 
e. Wilsonart LLC. 

F. Laminate Cladding for Exposed Surfaces: 

1. Horizontal Surfaces: Grade HGS. 
2. Vertical Surfaces: Grade VGS. 
3. Edges: Grade HGS. 

G. Materials for Semiexposed Surfaces: 

1. Surfaces Other Than Drawer Bodies: Thermoset decorative panels. 

a. Edges of Plastic-Laminate Shelves: PVC tape, 0.018-inch minimum thickness, 
matching laminate in color, pattern, and finish. 

b. Edges of Thermoset Decorative Panel Shelves: PVC or polyester edge banding. 
c. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide 

surface of high-pressure decorative laminate, NEMA LD 3,  Grade CLS. 

2. Drawer Sides and Backs: Solid-hardwood lumber. 
3. Drawer Bottoms: Hardwood plywood. 
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H. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures of 
exposed laminate surfaces complying with the following requirements: 

1. As indicated by laminate manufacturer's designations. 

2.2 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
for each type of architectural cabinet and quality grade specified unless otherwise indicated. 

1. Wood Moisture Content: 5 to 10 percent. 

2.3 CABINET HARDWARE AND ACCESSORIES 

A. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 100 degrees of opening. 

B. Cabinet Knobs: Gatehouse #CR6001-33-CB, 1.125” round, color - black. 

C. Catches: Roller catches, BHMA A156.9, B03071. 

D. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081. 

E. Shelf Rests: BHMA A156.9, B04013; metal, two-pin type with shelf hold-down clip. 

F. Drawer Slides: BHMA A156.9. 

1. Grade 1 and Grade 2: Side mounted. 

a. Type: Full extension. 
b. Material: Zinc-plated steel with polymer rollers. 

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-plated-steel 
ball-bearing slides. 

3. For drawers not more than 3 inches high and not more than 24 inches wide, provide Grade 
2. 

4. For drawers more than 3 inches high, but not more than 6 inches high and not more than 
24 inches wide, provide Grade 1. 

5. For drawers more than 6 inches high or more than 24 inches wide, provide Grade 1HD-
100. 

G. Door Locks: BHMA A156.11, E07121. 

H. Drawer Locks: BHMA A156.11, E07041. 

I. Door and Drawer Silencers: BHMA A156.16, L03011. 

J. Grommets for Cable Passage: 2-inch OD, molded-plastic grommets and matching plastic caps 
with slot for wire passage. 
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K. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA 
A156.18 for BHMA finish number indicated. 

1. Satin Chromium Plated: BHMA 626 for brass or bronze base; BHMA 652 for steel base. 

L. For concealed hardware, provide manufacturer's standard finish that complies with product class 
requirements in BHMA A156.9. 

2.4 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried to less 
than 15 percent moisture content. 

B. Adhesive for Bonding Plastic Laminate: Contact cement. 

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces. 

2.5 FABRICATION 

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated. 

B. Complete fabrication, including assembly and hardware application, to maximum extent possible 
before shipment to Project site. Disassemble components only as necessary for shipment and 
installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, 
and fitting. 

1. Notify Architect seven days in advance of the dates and times architectural cabinet 
fabrication will be complete. 

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. Install 
dowels, screws, bolted connectors, and other fastening devices that can be removed after 
trial fitting. Verify that various parts fit as intended and check measurements of assemblies 
against field measurements before disassembling for shipment. 

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, 
and similar items. Locate openings accurately and use templates or roughing-in diagrams to 
produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 
burrs. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not less than 
72 hours. 
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3.2 INSTALLATION 

A. Grade: Install cabinets to comply with quality standard grade of item to be installed. 

B. Assemble cabinets and complete fabrication at Project site to extent that it was not completed in 
the shop. 

C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with 
wafer-head cabinet installation screws. 

D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches using 
concealed shims. 

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged 
finish at cuts. 

2. Install cabinets without distortion so doors and drawers fit openings and are accurately 
aligned. Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation. Complete installation of hardware and accessory items as 
indicated. 

3. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 
inches o.c. with No. 10 wafer-head sheet metal screws through metal backing or metal 
framing behind wall finish. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual defects. 
Where not possible to repair, replace architectural cabinets. Adjust joinery for uniform 
appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. 

END OF SECTION 06411 



  

 Frostburg State University 
 079200 - 1 Cumberland Hall Renovation 
 

SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 
4. Acoustical joint sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Verification:  For each kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

C. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that sealants comply with requirements. 

B. Warranties:  Sample of special warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 



  

 Frostburg State University 
 079200 - 2 Cumberland Hall Renovation 
 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single 
manufacturer. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed from 

joint substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant 
manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 
performance and other requirements specified in this Section within specified warranty period. 

1. Warranty Period:  10 years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by structural settlement or errors attributable to design 
or construction resulting in stresses on the sealant exceeding sealant manufacturer's written 
specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 
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B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 
weatherproofing system that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Part 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in 
repeated contact with food, provide products that comply with 21 CFR 177.2600. 

F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range, 
except custom color for brick masonry control joints. 

2.2 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, 
Grade NS, Class 50, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 795. 
b. Pecora Corporation; 864. 
c. Sika Corporation, Construction Products Division; SikaSil-C995. 
d. Tremco Incorporated; Spectrem 2. 

B. Mildew-Resistant, Single-Component, Nonsag, Silicone Joint Sealant:  ASTM C 920, Type S, 
Grade NS, Class 25, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 786. 
b. Pecora Corporation; 898. 
c. Tremco Incorporated; Tremsil 200, with fungicide. 

2.3 URETHANE JOINT SEALANTS 

A. Multi-Component, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, 
Grade P, Class 25, for Use T. 
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide Pecora 
Corporation; Urexpan NR-200 or a comparable product by one of the following: 

a. Polymeric Systems, Inc. 
b. Schnee-Morehead, Inc. 
c. Sika Corporation. Construction Products Division. 
d. Tremco Incorporated. 

2.4 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade 
NF. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Pecora Corporation; AC-20+. 
b. Schnee-Morehead, Inc.; SM 8200. 
c. Tremco Incorporated; Tremflex 834. 

2.5 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Pecora Corporation; AIS-919. 
b. USG Corporation; SHEETROCK Acoustical Sealant. 

2.6 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), 
and of size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance. 
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2.7 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote 
optimum adhesion of sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air.  Porous 
joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 
d. Exterior insulation and finish systems. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not 

stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants.  Nonporous joint substrates include the following: 
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a. Metal. 
b. Glass. 
c. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint widths 
that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and 
adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
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3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

G. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal 
construction at perimeters, behind control joints, and at openings and penetrations with a 
continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at 
perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's 
written recommendations. 

3.4 FIELD QUALITY CONTROL 

A. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements.  Retest failed applications until test results prove sealants comply with indicated 
requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of products 
in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints in tile flooring. 

2. Urethane Joint Sealant:  Single component, pourable, traffic grade. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Tile control and expansion joints. 
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b. Perimeter joints between interior wall surfaces and frames of interior doors, 
storefront, and elevator entrances. 

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 50. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application:  Interior nonmoving and fillet type joints in vertical surfaces and 
horizontal nontraffic surfaces. 

1. Joint Sealant:  Latex. 
2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal 
nontraffic surfaces. 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 

2. Joint Sealant:  Mildew resistant, single component, nonsag, Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic 
surfaces. 

1. Joint Location: 

a. Acoustical joints where indicated. 
b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Interior standard steel doors and frames. 

B. Related Requirements: 

1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 
control and security systems. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance 
ratings, and finishes. 
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B. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings. 
Coordinate with final door hardware schedule. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For door inspector. 

1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80, section 
5.2.3.1. 

B. Product Test Reports: For each type of fire-rated hollow-metal door and frame assembly and fire-
rated borrowed-lite assembly for tests performed by a qualified testing agency indicating 
compliance with performance requirements. 

C. Field quality control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 
number to which door accesses. 

1.9 QUALITY ASSURANCE 

A. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-
rated door assemblies shall meet the qualifications set forth in NFPA 80, section 5.2.3.1 and the 
following: 

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) 
certification. 

B. Egress Door Inspector Qualifications: Inspector for field quality control inspections of egress 
door assemblies shall meet the qualifications set forth in NFPA 101, section 7.2.1.15.4 and the 
following: 

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) 
certification. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection 
during transit and Project-site storage. Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 
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C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on 
minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each stacked 
door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Ceco Door; ASSA ABLOY. 
2. Curries Company; ASSA ABLOY. 
3. Mesker Door Inc. 
4. MPI Group, LLC (The). 
5. Pioneer Industries. 
6. Republic Doors and Frames. 
7. Steelcraft; an Allegion brand. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by 
a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings 
indicated on Drawings, based on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft 
control by a qualified testing agency acceptable to authorities having jurisdiction, based on 
testing according to UL 1784 and installed in compliance with NFPA 105. 

2. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, 
provide certification by a qualified testing agency that doors comply with standard 
construction requirements for tested and labeled fire-rated door assemblies except for size. 

2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified. 

B. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3; SDI A250.4, Level A.. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches. 
c. Face:  Uncoated steel sheet, minimum thickness of 0.053 inch. 
d. Edge Construction:  Model 2, Seamless. 
e. Edge Bevel:  Bevel lock and hinge edges 1/8 inch in 2 inches. 

http://www.specagent.com/Lookup?ulid=5745
http://www.specagent.com/Lookup?uid=123457118031
http://www.specagent.com/Lookup?uid=123457118023
http://www.specagent.com/Lookup?uid=123457118025
http://www.specagent.com/Lookup?uid=123457118027
http://www.specagent.com/Lookup?uid=123457118054
http://www.specagent.com/Lookup?uid=123457118057
http://www.specagent.com/Lookup?uid=123457118046
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f. Core:  Kraft-paper honeycomb. 
g. Fire-Rated Core: Manufacturer's standard laminated mineral board core for fire-

rated doors. 

2. Frames: 

a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch. 
b. Construction:  Full profile welded. 

3. Exposed Finish:  Prime. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame standard, 
and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with 
no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 
feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion shields 
or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M; hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 

2.5 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 

D. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching 
hollow-metal frames of type indicated. 

E. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting 
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
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developed indexes of 25 and 50, respectively; passing ASTM E 136 for combustion 
characteristics. 

F. Glazing: Comply with requirements in Section 088000 "Glazing" and Section 088813 “Fire-
Resistant Glazing.” 

2.6 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge 
of door on which astragal is mounted or as required to comply with published listing of qualified 
testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 
require multiple sections. Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face 
seams or joints, fabricated from same material as door frame. Fasten members at crossings 
and to jambs by welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as 
follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and 
tapping according to SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware. 

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of 
stops and moldings with butted or mitered hairline joints. 

1. Provide stops and moldings flush with face of door, and with square stops unless otherwise 
indicated. 

2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. Provide loose stops and moldings on inside of hollow-metal doors and frames. 

3. Coordinate rabbet width between fixed and removable stops with glazing and installation 
types indicated. 

4. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner. 
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2.7 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 

2.8 LOUVERS 

A. Metal Louvers: 

1. Blade Type:  Vision-proof, inverted V. 
2. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or 

powder-coated finish. 
3. Products: Subject to compliance with requirements, provide the following: 

a. L-700-RX No Vision Louver by National Guard Products. 

B. Louvers for Fire-Rated Doors: Metal louvers with fusible link and closing device, listed and 
labeled for use in doors with fire-protection rating of 1-1/2 hours and less. 

1. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or 
powder-coated finish. 

2. Products: Subject to compliance with requirements, provide the following: 

a. L-1900 Fire Rated Fusible Link Louver by National Guard Products. 

C. Form corners of moldings with hairline joints. Provide fixed frame moldings on outside of 
exterior and on secure side of interior doors and frames. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. Touch up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.2 INSTALLATION 

A. General: Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely 
fastened in place. Comply with approved Shop Drawings and with manufacturer's written 
instructions. 
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B. Hollow-Metal Frames: Comply with SDI A250.11. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces without 
damage to completed Work. 

a. Where frames are fabricated in sections, field splice at approved locations by 
welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 
and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 

2. Fire-Rated Openings: Install frames according to NFPA 80. 
3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

4. Solidly pack mineral-fiber insulation inside frames. 
5. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 

expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible on 
exposed faces. 

6. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel 
to plane of wall. 

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 
specified below. 

1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8. 
2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors: Install doors according to NFPA 105. 

D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports to 
Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, section 
5.2 
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2. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 
equipped with fire exit hardware, each door located in an exit enclosure, each electrically 
controlled egress door, and each door equipped with special locking arrangements 
according to NFPA 101, section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80 and NFPA 101. 

3.4 CLEANING AND TOUCHUP 

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime 
coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

END OF SECTION 081113 
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Five-ply flush wood veneer-faced doors for transparent finish. 
2. Factory finishing flush wood doors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 
2. Door edge construction 
3. Door face type and characteristics. 
4. Door louvers. 
5. Factory- finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data; and the following: 

1. Door schedule indicating door location, type, size, fire protection rating, and swing. 
2. Door elevations, dimension and locations of hardware, lite and louver cutouts, and glazing 

thicknesses. 
3. Dimensions and locations of blocking for hardware attachment. 
4. Clearances and undercuts. 
5. Requirements for veneer matching. 

C. Samples: For factory-finished doors. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For door inspector. 

1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80, Section 
5.2.3.1. 

2. Egress Door Inspector: Submit documentation of compliance with NFPA 101, Section 
7.2.1.15.4. 

3. Submit copy of DHI's Fire and Egress Door Assembly Inspector (FDAI) certificate. 

B. Field quality-control reports. 
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1.4 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 
number to which door accesses. 

1.5 QUALITY ASSURANCE 

A. Fire-Rated Door Inspector Qualifications: Inspector for field quality-control inspections of fire-
rated door assemblies shall comply with qualifications set forth in NFPA 80, Section 5.2.3.1 and 
the following: 

1. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification. 

B. Egress Door Inspector Qualifications: Inspector for field quality-control inspections of egress 
door assemblies shall comply with qualifications set forth in NFPA 101, Section 7.2.1.15.4 and 
the following: 

1. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings and temperature-rise limits indicated on Drawings, based on testing at positive 
pressure in accordance with UL 10C or NFPA 252. 

B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a 
qualified testing agency acceptable to authorities having jurisdiction, based on testing in 
accordance with UL 1784 and installed in compliance with NFPA 105. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with ANSI/WDMA I.1A. 

2.3 SOLID-CORE, FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT 
FINISH 

A. Interior Doors: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Aspiro™ Series - Marshfield-Algoma™ by Masonite Architectural. 
b. Eggers Industries. 
c. Oshkosh Door Company. 
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d. VT Industries Inc. 

2. Performance Grade, ANSI/WDMA I.1A: 

a. Unit Entry Doors: Heavy Duty. 
b. Closet Doors: Standard Duty. 

3. Faces: Single-ply wood veneer not less than 1/50 inch thick. 

a. Species:  Select white maple. 
b. Cut:  Plain sliced (flat sliced). 
c. Match between Veneer Leaves:  Book match. 
d. Assembly of Veneer Leaves on Door Faces:  Balance match. 

4. Exposed Vertical Edges:  Same species as faces or a compatible species. 

a. Fire-Rated Single Doors: Provide edge construction with intumescent seals 
concealed by outer stile. Comply with specified requirements for exposed vertical 
edges. 

b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and labeled for 
applications indicated without formed-steel edges and astragals. Provide stiles with 
concealed intumescent seals. Comply with specified requirements for exposed 
edges. 

c. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with 
improved screw-holding capability and split resistance. Comply with specified 
requirements for exposed edges. 

1) Screw-Holding Capability:  475 lbf in accordance with WDMA T.10. 

5. Core for Non-Fire-Rated Doors: 

a. ANSI A208.1, Grade LD-2 particleboard. 

1) Blocking: Provide wood blocking in particleboard-core doors as needed to 
eliminate through-bolting hardware. 

6. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated on 
Drawings. 

a. Blocking for Mineral-Core Doors: Provide composite blocking with improved 
screw-holding capability approved for use in doors of fire-protection ratings 
indicated on Drawings as needed to eliminate through-bolting hardware. 

7. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to 
core), with entire unit abrasive planed before veneering. 
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2.4 LIGHT FRAMES AND LOUVERS 

A. Metal Frames for Light Openings in Doors: Manufacturer's standard frame formed of 0.048-inch- 
thick, cold-rolled steel sheet; with baked-enamel- or powder-coated finish; and approved for use 
in doors of fire-protection rating indicated on Drawings. 

1. Products: Subject to compliance with requirements, provide the following: 

a. L-FRA100-SP Light Kit by National Guard Products. 

B. Metal Louvers: 

1. Blade Type:  Vision-proof, inverted V. 
2. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or 

powder-coated finish. 
3. Products: Subject to compliance with requirements, provide the following: 

a. L-700-RX No Vision Louver by National Guard Products. 

C. Louvers for Fire-Rated Doors: Metal louvers with fusible link and closing device, listed and 
labeled for use in doors with fire-protection rating of 1-1/2 hours and less. 

1. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or 
powder-coated finish. 

2. Products: Subject to compliance with requirements, provide the following: 

a. L-1900 Fire Rated Fusible Link Louver by National Guard Products. 

2.5 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. 

1. Comply with clearance requirements of referenced quality standard for fitting unless 
otherwise indicated. 

2. Comply with NFPA 80 requirements for fire-rated doors. 
3. At contractor's option, doors may be job fitted. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates. 
3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment 

before factory machining. 

C. Openings: Factory cut and trim openings through doors. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with 

applicable requirements in Section 088813 "Fire-ResistantGlazing." 
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3. Louvers: Factory install louvers in prepared openings. 

2.6 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware that 
is not surface applied, before finishing. 

2. Finish faces, all four edges, edges of cutouts, and mortises. 
3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors. 

C. Transparent Finish: 

1. ANSI/WDMA I.1A Grade:  Custom. 
2. Finish: ANSI/WDMA I.1A TR-4 Conversion Varnish or TR-6 Catalyzed Polyurethane. 
3. Staining: Match VT Door Manufacture code Oasis OA18. 
4. Effect:  Open-grain finish. 
5. Sheen:  Satin. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware." 

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 
and as indicated. 

C. Install frames level, plumb, true, and straight. 

1. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch 
in 96 inches. 

2. Anchor frames to anchors or blocking built in or directly attached to substrates. 

a. Secure with countersunk, concealed fasteners and blind nailing. 
b. Use fine finishing nails for exposed fastening, countersunk and filled flush with 

woodwork. 

1) For factory-finished items, use filler matching finish of items being installed. 

3. Install fire-rated doors and frames in accordance with NFPA 80. 
4. Install smoke- and draft-control doors in accordance with NFPA 105. 

D. Job-Fitted Doors: 

1. Align and fit doors in frames with uniform clearances and bevels as indicated below. 
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a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for 
fire-rated doors. 

2. Machine doors for hardware. 
3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 
4. Clearances: 

a. Provide 1/8 inch at heads, jambs, and between pairs of doors. 
b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering 

unless otherwise indicated on Drawings. 
c. Where threshold is shown or scheduled, provide1/4 inch from bottom of door to top 

of threshold unless otherwise indicated. 
d. Comply with NFPA 80 for fire-rated doors. 

5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 
6. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only to extent 

permitted by labeling agency. 

E. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

F. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

3.2 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports to 
Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, 
Section 5.2. 

2. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 
equipped with fire exit hardware, each door located in an exit enclosure, each electrically 
controlled egress door, and each door equipped with special locking arrangements in 
accordance with NFPA 101, Section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80 and NFPA 101. 

3.3 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 
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B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors 
may be repaired or refinished if Work complies with requirements and shows no evidence of 
repair or refinishing. 

END OF SECTION 081416



 

n 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes:  

1. Mechanical door hardware for:  

a. Swinging doors. 

1.3 REFERENCES 

A. Fire/Life Safety: 

1. NFPA - National Fire Protection Association: 

a. NFPA 70 – National Electric Code. 
b. NFPA 80 - Standard for Fire Doors and Fire Windows. 
c. NFPA 101 - Life Safety Code. 
d. NFPA 105 - Smoke and Draft Control Door Assemblies. 

2. State Fire Safety Code. 

B. UL - Underwriters Laboratories: 

1. UL 10B - Fire Test of Door Assemblies. 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies. 
3. UL 1784 - Air Leakage Tests of Door Assemblies. 
4. UL 305 - Panic Hardware. 

C. Accessibility: 

1. ADA - Americans with Disabilities Act. 
2. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

D. DHI - Door and Hardware Institute: 

1. Sequence and Format for the Hardware Schedule. 
2. Recommended Locations for Builders Hardware. 
3. Key Systems and Nomenclature. 
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E. ANSI - American National Standards Institute: 

1. ANSI/BHMA A156.1 - A156.29, and ANSI A156.31 - Standards for Hardware and 
Specialties. 

1.4 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 requirements. 
2. Highlight, encircle, or otherwise specifically identify on submittals deviations from 

Contract Documents, issues of incompatibility or other issues which may detrimentally 
affect the Work. 

3. Prior to forwarding submittal, comply with procedures for verifying existing door and 
frame compatibility for new hardware, as specified in PART 3, “EXAMINATION” article, 
herein. 

B. Action Submittals: 

1. Product Data:  Product data including manufacturers’ technical product data for each item 
of door hardware, installation instructions, maintenance of operating parts and finish, and 
other information necessary to show compliance with requirements. 

2. Samples for Verification:  If requested by Architect, submit production sample or sample 
installations of each type of exposed hardware unit in finish indicated, and tagged with full 
description for coordination with schedule. 

a. Samples will be returned to supplier in like-new condition.  Units that are acceptable 
to Architect may, after final check of operations, be incorporated into Work, within 
limitations of key coordination requirements. 

3. Door Hardware Schedule:  Submit schedule with hardware sets in vertical format as 
illustrated by Sequence of Format for the Hardware Schedule as published by the Door and 
Hardware Institute.  Indicate complete designations of each item required for each door or 
opening, include: 

a. Door Index; include door number, heading number, and Architects hardware set 
number. 

b. Opening Lock Function Spreadsheet: List locking device and function for each 
opening. 

c. Type, style, function, size, and finish of each hardware item. 
d. Name and manufacturer of each item. 
e. Fastenings and other pertinent information. 
f. Location of each hardware set cross-referenced to indications on Drawings. 
g. Explanation of all abbreviations, symbols, and codes contained in schedule. 
h. Mounting locations for hardware. 
i. Door and frame sizes and materials. 
j. Name and phone number for local manufacturer's representative for each product. 

4. Key Schedule:  
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a. After Keying Conference, provide keying schedule listing levels of keying as well 
as explanation of key system's function, key symbols used and door numbers 
controlled. 

b. Use ANSI A156.28 “Recommended Practices for Keying Systems” as guideline for 
nomenclature, definitions, and approach for selecting optimal keying system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication.  Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. 

1) Forward bitting list, key cuts and key system schematic directly to Owner, by 
means as directed by Owner. 

f. Prepare key schedule by or under supervision of supplier, detailing Owner’s final 
keying instructions for locks. 

5. Templates: After final approval of hardware schedule, provide templates for doors, frames 
and other work specified to be factory prepared for door hardware installation. 

C. Informational Submittals: 

1. Qualification Data:  For Supplier, Installer and Architectural Hardware Consultant. 
2. Product Certificates for electrified door hardware, signed by manufacturer: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

3. Certificates of Compliance: 

a. Certificates of compliance for fire-rated hardware and installation instructions if 
requested by Architect or Authority Having Jurisdiction. 

b. Installer Training Meeting Certification:  Letter of compliance, signed by 
Contractor, attesting to completion of installer training meeting specified in 
“QUALITY ASSURANCE” article, herein. 

4. Product Test Reports:  For compliance with accessibility requirements, based on evaluation 
of comprehensive tests performed by manufacturer and witnessed by qualified testing 
agency, for door hardware on doors located in accessible routes. 

5. Warranty:  Special warranty specified in this Section. 

D. Closeout Submittals: 

1. Operations and Maintenance Data :  Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Name, address, and phone number of local representative for each manufacturer. 
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d. Parts list for each product. 
e. Final approved hardware schedule, edited to reflect conditions as-installed. 
f. Final keying schedule 
g. Copies of floor plans with keying nomenclature  
h. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 

1.5 QUALITY ASSURANCE 

A. Product Substitutions: Comply with product requirements stated in Division 01 and as specified 
herein. 

1. Where specific manufacturer’s product is named and accompanied by “No Substitute,” 
including make or model number or other designation, provide product specified. (Note: 
Certain products have been selected for their unique characteristics and particular project 
suitability.) 

a. Where no additional products or manufacturers are listed in product category, 
requirements for “No Substitute” govern product selection. 

2. Where products indicate “acceptable substitute” or “acceptable manufacturer”, provide 
product from specified manufacturers, subject to compliance with specified requirements 
and “Single Source Responsibility” requirements stated herein. 

B. Supplier Qualifications and Responsibilities: Recognized architectural hardware supplier with 
record of successful in-service performance for supplying door hardware similar in quantity, type, 
and quality to that indicated for this Project and that provides certified Architectural Hardware 
Consultant (AHC) available to Owner, Architect, and Contractor, at reasonable times during the 
Work for consultation. 

1. Warehousing Facilities:  In Project's vicinity. 
2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
3. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard units 
in assemblies similar to those indicated for this Project. 

C. Installer Qualifications: Qualified tradesmen, skilled in application of commercial grade hardware 
with record of successful in-service performance for installing door hardware similar in quantity, 
type, and quality to that indicated for this Project. 

D. Architectural Hardware Consultant Qualifications:  Person who is experienced in providing 
consulting services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and meets these requirements: 

1. For door hardware, DHI-certified, Architectural Hardware Consultant (AHC). 
2. Can provide installation and technical data to Architect and other related subcontractors. 
3. Can inspect and verify components are in working order upon completion of installation. 

E. Single Source Responsibility:  Obtain each type of door hardware from single manufacturer. 
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F. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that complies with 
NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door 
hardware that are listed and are identical to products tested by Underwriters Laboratories, Intertek 
Testing Services, or other testing and inspecting organizations acceptable to authorities having 
jurisdiction for use on types and sizes of doors indicated, based on testing at positive pressure and 
according to NFPA 252 or UL 10C and in compliance with requirements of fire-rated door and 
door frame labels. 

G. Means of Egress Doors:  Latches do not require more than 15 lbf to release latch.  Locks do not 
require use of key, tool, or special knowledge for operation. 

H. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 
governing accessibility regulations cited in “REFERENCES” article, herein. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of wrist 
and that operate with force of not more than 5 lbf. 

2. Maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door. 
b. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

3. Adjust door closer sweep periods so that, from open position of 70 degrees, door will take 
at least 3 seconds to move to 3 inches (75 mm) from latch, measured to leading edge of 
door. 

I. Keying Conference:  Conduct conference at Project site to comply with requirements in 
Division 01. 

1. Attendees: Owner, Contractor, Installer, and Supplier’s Architectural Hardware 
Consultant.  

2. Incorporate keying conference decisions into final keying schedule after reviewing door 
hardware keying system including: 

a. Function of building, flow of traffic, purpose of each area, degree of security 
required, and plans for future expansion. 

b. Requirements for key control system. 
c. Requirements for access control. 
d. Address for delivery of keys. 

J. Pre-installation Conference:  Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Inspect and discuss preparatory work performed by other trades. 
3. Review required testing, inspecting, and certifying procedures. 

K. Coordination Conferences: 

1. Installation Coordination Conference: Prior to hardware installation, schedule and hold 
meeting to review questions or concerns related to proper installation and adjustment of 
door hardware. 
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a. Attendees: Door hardware supplier, door hardware installer, Contractor. 
b. After meeting, provide letter of compliance to Architect, indicating when meeting 

was held and who was in attendance. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to Project 
site. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each item 
or package. 

1. Deliver each article of hardware in manufacturer’s original packaging. 

C. Project Conditions: 

1. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 

2. Provide secure lock-up for door hardware delivered to Project, but not yet installed.  
Control handling and installation of hardware items so that completion of Work will not 
be delayed by hardware losses both before and after installation. 

D. Protection and Damage: 

1. Promptly replace products damaged during shipping. 
2. Handle hardware in manner to avoid damage, marring, or scratching.  Correct, replace or 

repair products damaged during Work. 
3. Protect products against malfunction due to paint, solvent, cleanser, or any chemical agent. 

1.7 COORDINATION 

A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 
prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for 
locating and installing door hardware to comply with indicated requirements. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period: Years from date of Substantial Completion, for durations indicated. 

a. Closers: 

1) Mechanical: 30 years.  

b. Exit Devices: 
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1) Mechanical: 3 years. 

c. Locksets: 

1) Mechanical: 3 years. 

2. Warranty does not cover damage or faulty operation due to improper installation, improper 
use or abuse. 

1.9 MAINTENANCE 

A. Extra Materials: 

1. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

B. Maintenance Tools: 

1. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. The Owner requires use of certain products for their unique characteristics and particular project 
suitability to insure continuity of existing and future performance and maintenance standards.  
After investigating available product offerings Awarding Authority has elected to prepare 
proprietary specifications.  These products are specified with the notation: “No Substitute.”  

1. Where “No Substitute” is noted, submittals and substitution requests for other products will 
not be considered. 

B. Approval of manufacturers other than those listed shall be in accordance with QUALITY 
ASSURANCE article, herein. 

C. Approval of products from manufacturers indicated as “Acceptable Manufacturer” is contingent 
upon those products providing all functions and features and meeting all requirements of 
scheduled manufacturer’s product. 

D. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  Furnish each 
item of hardware for proper installation and operation of door movement as shown. 

E. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject to 
Architect's approval. 
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2.2 MATERIALS 

A. Fasteners 

1. Provide hardware manufactured to conform to published templates, generally prepared for 
machine screw installation. 

2. Furnish screws for installation with each hardware item.  Finish exposed (exposed under 
any condition) screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners for hardware units exposed when door is closed except when 
no standard units of type specified are available with concealed fasteners.  Do not use thru-
bolts for installation where bolt head or nut on opposite face is exposed in other work unless 
thru-bolts are required to fasten hardware securely.  Review door specification and advise 
Architect if thru-bolts are required. 

4. Install hardware with fasteners provided by hardware manufacturer. 

2.3 HINGES 

A. Provide five-knuckle, ball bearing hinges. 

1. Manufacturers and Products: 

a. Scheduled Manufacturer and Product: McKinney MacPro series. No substitute. 

B. Requirements: 

1. 1-3/4 inch  thick doors, up to and including 36 inches  wide: 

a. Interior:  Standard weight, steel, 4-1/2 inches  high 

2. Provide three hinges per door leaf for doors 90 inches  or less in height, and one additional 
hinge for each 30 inches  of additional door height. 

3. Where new hinges are specified for existing doors or existing frames, provide new hinges 
of identical size to hinge preparation present in existing door or existing frame. 

4. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges:  Steel pins 
b. Non-Ferrous Hinges:  Stainless steel pins 
c. Out-Swinging Interior Lockable Doors:  Non-removable pins 
d. Interior Non-lockable Doors:  Non-rising pins 

5. Width of hinges: 4-1/2 inches  at 1-3/4 inch  thick doors.  Adjust hinge width as required 
for door, frame, and wall conditions to allow proper degree of opening. 

6. Doors 36 inches  wide or less furnish hinges 4-1/2 inches  high, standard weight as 
specified. 

7. Provide spring hinges where specified. Provide two spring hinges and one bearing hinge 
per door leaf for doors 90 inches  or less in height. Provide one additional bearing hinge 
for each 30 inches  of additional door height.  
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2.4 FLUSH BOLTS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives 
2. Acceptable Manufacturers: Burns, Trimco 

B. Requirements: 

1. Provide automatic, constant latching flush bolts with stainless steel face plates, extruded 
brass levers, and with wrought brass guides and strikes.  Provide 12 inch  steel or brass 
rods at doors up to 90 inches  in height.  For doors over 90 inches  in height increase top 
rods by 6 inches  for each additional 6 inches  of door height.  Provide dust-proof strikes 
at each bottom flush bolt. 

2.5 MECHANICAL LOCKS 

A. Lock Functions:  As indicated in door hardware schedule. 

B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, 
and as follows: 

1. Bored Locks:  Minimum 1/2-inch latch bolt throw. 

C. Lock Backset:  2-3/4 inches (70 mm), unless otherwise indicated. 

D. Lock Trim: 

1. Levers:  Comply with ANSI A156.2, 5 inches long. 
2. Escutcheons (Roses):  Single step. 

E. Strikes:  Provide manufacturer's standard strike for each lock bolt or latch bolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended to 
protect frame; finished to match lock or latch. 

1. Flat-Lip Strikes:  For locks with three-piece antifriction latch bolts, as recommended by 
manufacturer. 

2. Strike Box:  Manufacturer's standard strike box. 

F. Bored Locks:  BHMA A156.2; Grade 2; Series 4000. 

1. Manufacturers:  Scheduled Manufacturer and Product: S. Parker SL8160 series, No 
substitute. 

G. Roller Latches:  BHMA A156.16; Grade 1; rolling plunger that engages socket or catch, with 
adjustable roller projection. 

2.6 AUXILIARY LOCKS (CLOSET DOORS) 

A. Bored Auxiliary Locks:  BHMA A156.5: Series 4000 Grade 2; with strike that suits frame. 
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1. Manufacturers:  Scheduled Manufacturer and Product: Best 62K series, No substitute. 

B. Lock Functions:  As indicated in door hardware schedule. 

C. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, 
and as follows: 

1. Bored Locks:  Minimum 1/2-inch latch bolt throw. 

D. Lock Backset:  2-3/8 inches, unless otherwise indicated. 

E. Lock Trim: 

1. Knobs:  #4 Round knob, 2” dia. 
2. Escutcheons (Roses):  2 9/16 inches, single step, concealed mounting screws. 

F. Strikes:  Provide manufacturer's standard strike for each lock bolt or latch bolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended to 
protect frame; finished to match lock or latch. 

1. Curved-Lip Strikes:  4 7/8 x 1 ¼ inches, ANSI A115.2 
2. Strike Box:  Manufacturer's standard strike box. 

2.7 EXIT DEVICES  

A. Manufacturer and Product:  Von Duprin 99 series, No Substitute 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1, and UL listed for Panic Exit 
or Fire Exit Hardware. Cylinders: Refer to “KEYING” article, herein. 

2. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or 
aluminum, plated to standard architectural finishes to match balance of door hardware. 

3. Quiet Operation: Incorporate fluid damper or other device that eliminates noise of exit 
device operation.   

4. Touchpad: Extend minimum of one half of door width, but not the full length of exit device 
rail.  Provide end-cap with two-point attachment to door.  Match exit device finish, stainless 
steel for US26D finishes; and for all other finishes, provide compatible finish to exit device.  
Provide compression springs in devices, latches, and outside trims or controls; tension 
springs prohibited. 

5. Provide rim devices with a dual cylinder or inside thumb turn cylinder option with a visual 
security indicator that identifies the trims locked/unlocked status of the door from the inside 
of the room. Indicator in unlocked state presents a 1/2 inch x 1/2 inch white metal flag with 
black icon at top of device head. Indicator in locked state has no flag present. Provide rim 
devices without the dual cylinder or inside thumb turn cylinder option capable of being 
retrofitted with the visual security indicator. 

6. Provide exit devices with manufacturer’s approved strikes. 
7. Provide exit devices cut to door width and height. Locate exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 
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8. Mount mechanism case flush on face of doors, or provide spacers to fill gaps behind 
devices. 

9. Where lever handles are specified as outside trim for exit devices, provide heavy-duty lever 
trims with forged or cast escutcheon plates.  Provide vandal-resistant levers that will travel 
to 90-degree down position when more than 35 pounds of torque are applied, and which 
can easily be re-set. 

10. Provide UL labeled fire exit hardware for fire rated openings. 

2.8 CYLINDERS  

A. Manufacturers: 

1. Scheduled Manufacturer: Best, 7 pin, No Substitutions. 

B. Requirements: Provided and installed by Owner. 

2.9 KEYING  

A. Keying System:  Existing system maintained by Owner or Owners representative, incorporating 
decisions made at keying conference. 

B. Keying Requirements – General 

1. Permanent cylinders/cores keyed by the Owner. 

2.10 KEY CONTROL SYSTEM 

A. Key Control System Manufacturers: 

1. Scheduled Manufacturer: Telkee 
2. Acceptable Manufacturers: HPC, Lund 

B. Requirements: 

1. Provide key control system, including envelopes, labels, tags with self-locking key clips, 
receipt forms, 3-way visible card index, temporary markers, permanent markers, and 
standard metal cabinet, all as recommended by system manufacturer, with capacity for 
150% of number of locks required for Project. 

a. Provide complete cross index system set up by hardware supplier, and place keys on 
markers and hooks in cabinet as determined by final key schedule. 

b. Provide hinged-panel type cabinet for wall mounting. 

2.11 DOOR CLOSERS  

A. Manufacturer and Product: LCN 4040XP. No Substitute 

B. Requirements: 
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1. Provide door closers certified to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date of 
manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength 
cast iron cylinder, and full complement bearings at shaft. 

3. Cylinder Body: 1-1/2 inch  diameter with 11/16 inch  diameter double heat-treated pinion 
journal. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.  

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards.   

6. Hydraulic Regulation:  By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. 

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty forged 
forearms for parallel arm closers.  When closers are parallel arm mounted, provide closers 
which mount within 6-inch  top rail without use of mounting plate so that closer is not 
visible through vision panel from pull side. 

8. Pressure Relief Valve (PRV) Technology:  Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in ANSI 
Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as required 
for details, overhead stops, and other door hardware items interfering with closer mounting. 

2.12 DOOR TRIM 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns, Trimco. 

B. Requirements: 

1. Provide push plates 4 inches  wide by 16 inches  high by 0.050 inch  thick and beveled 4 
edges. Where width of door stile prevents use of 4 inches  wide plate, adjust width to fit. 

2. Provide push bars of solid bar stock, diameter and length as scheduled.  Provide push bars 
of sufficient length to span from center to center of each stile.  Where required, mount back 
to back with pull. 

3. Provide flush pulls as scheduled.  Where required, provide back-to-back mounted model. 
4. Provide pulls of solid bar stock, diameter and length as scheduled.  Where required, mount 

back to back with push bar. 
5. Provide pull plates 4 inches  wide by 16 inches  high by 0.050 inch  thick, beveled 4 edges, 

and prepped for pull.  Where width of door stile prevents use of 4 inches  wide plate, adjust 
width to fit. 

6. Provide wire pulls of solid bar stock, diameter and length as scheduled. 

2.13 PROTECTION PLATES 

A. Manufacturers: 
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1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns, Trimco. 

B. Requirements: 

1. Provide kick plates minimum of 0.050 inch  thick as scheduled.  Furnish with sheet metal 
or wood screws, finished to match plates.   

2. Sizes of plates: 

a. Kick Plates: 10 inches  high by 2 inches  less width of door on single doors, 1 inch  
less width of door on pairs 

2.14 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns, Trimco. 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide convex type where mortise type locks are 
used and concave type where cylindrical type locks are used. 

2. Where a wall stop cannot be used, provide universal floor stops for low or high rise options. 
3. Where wall or floor stop cannot be used, provide medium duty surface mounted overhead 

stop. 

2.15 SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns, Trimco. 

B. Requirements: 

1. Provide "push-in" type silencers for hollow metal or wood frames.   
2. Provide one silencer per 30 inches  of height on each single frame, and two for each pair 

frame.   
3. Omit where gasketing is specified. 

2.16 DOOR PEEPHOLE 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 

B. Requirements: 
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1. One way, 190 degree angle of view, ANSI/BHMA A156.16.  

2.17 FINSHES 

A. Finish:  BHMA 626/652 (US26D); except: 

1. Hinges: BHMA 626 (US26D) 
2. Push Plates, Pulls, and Push Bars:  BHMA 630 (US32D) 
3. Protection Plates:  BHMA 630 (US32D) 
4. Overhead Stops and Holders:  BHMA 630 (US32D) 
5. Door Closers:  Powder Coat to Match 
6. Wall Stops:  BHMA 630 (US32D) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for compliance 
with requirements for installation tolerances, labeled fire-rated door assembly construction, wall 
and floor construction, and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Where on-site modification of doors and frames is required:  

1. Remove existing hardware being replaced, tag, and store according to contract documents. 
2. Field modify and prepare existing door and frame for new hardware being installed. 
3. When modifications are exposed to view, use concealed fasteners, when possible. 
4. Prepare hardware locations in accordance with: 

a. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and 
frames according to ANSI/SDI A250.6. 

b. Wood Doors: DHI WDHS.5 "Recommended Hardware Reinforcement Locations 
for Mineral Core Wood Flush Doors." 

c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware 
preparation. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following, unless 
otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 
2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 
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B. Install each hardware item in compliance with manufacturer’s instructions and recommendations, 
using only fasteners provided by manufacturer. 

C. Do not install surface mounted items until finishes have been completed on substrate.  Protect all 
installed hardware during painting. 

D. Set units level, plumb and true to line and location.  Adjust and reinforce attachment substrate as 
necessary for proper installation and operation. 

E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners 
and anchors according to industry standards. 

F. Install operating parts so they move freely and smoothly without binding, sticking, or excessive 
clearance. 

G. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated or one hinge for every 30 inches 
of door height, whichever is more stringent, unless other equivalent means of support for door, 
such as spring hinges or pivots, are provided. 

H. Lock Cylinders:  Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as indicated in keying section. 

I. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

J. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Closers shall not be visible in corridors, lobbies and other 
public spaces unless approved by Architect. 

K. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door hardware 
schedule.  Do not mount floor stops where they may impede traffic or present tripping hazard. 

L. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 

3.4 FIELD QUALITY CONTROL 

A. Architectural Hardware Consultant:  Engage qualified independent Architectural Hardware 
Consultant to perform inspections and to prepare inspection reports. 

1. Architectural Hardware Consultant will inspect door hardware and state in each report 
whether installed work complies with or deviates from requirements, including whether 
door hardware is properly installed and adjusted. 
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3.5 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate 
as intended.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely 
from an open position of 30 degrees. 

2. Door Closers:  Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment:  Approximately six (6) months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust each item of door 
hardware, including adjusting operating forces, as necessary to ensure function of doors, and door 
hardware. 

3.6 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure door hardware is without damage or 
deterioration at time of Substantial Completion. 

3.7 DEMONSTRATION 

A. Provide training for Owner's maintenance personnel to adjust, operate, and maintain door 
hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and 
Training." 

3.8 DOOR HARDWARE SCHEDULE 

A. Locksets, exit devices, and other hardware items are referenced in the following hardware sets 
for series, type and function. Refer to the above-specifications for special features, options, 
cylinders/keying, and other requirements. 

B. Abbreviations: 

1. BES Best 
2. IVE Ives 
3. LCN lcn 
4. MK McKinney 
5. PEM Pemko 
6. ROC Rockwood 
7. SP S. Parker 
8. VON Von Duprin 
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C. Hardware Sets 

Hardware Set No. 01   
Door Type A 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
1 EA  ADJ. SPRING HINGE 

SET 
MPS679 626 MK 

1 EA  ENTRY LOCK SL8160A0DIC 626 SP 
1 EA  PERMANENT CORE PER OWNER'S KEY SYSTEM 626 BES 
1 EA  WALL STOP WS 406/407 CCV 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 
1 EA DOOR PEEPHOLE 698 626 IVE 

 
Operational Description: 
Door normally free egress at all times. 
Secure from inside & outside. 
1 Hr. fire rated. 
Existing hollow metal door frame. 

Hardware Set No. 02   
Door Type B 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
1 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PASSAGE LOCK SL8160N26D 626 SP 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
Door normally free egress at all times. 
Existing hollow metal door frame 

Hardware Set No. 03   
Door Type C 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 1/2 626 MK 
1 EA  CLASSROOM LOCK 62K27R4CSTK 626 BES 
1 EA  PERMANENT CORE PER OWNER'S KEY SYSTEM 626 BES 
1 EA  WALL STOP WS 406/407 CCV 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
Door normally free egress at all times. 
Secure from outside / Unlock from inside. 
Existing hollow metal door frame. 
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Hardware Set No. 04   
Door Type D.1 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PASSAGE LOCK SL8160N26D 626 SP 
1 EA CLOSER 4040XP 689 LCN 
1 EA  FLOOR STOP FS436 626 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
1 Hr. fire rated 
Door normally free egress at all times both sides 
New hollow metal door frame. 

Hardware Set No. 05   
Door Type D 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PRIVACY LOCK SL8160P26D 626 SP 
1 EA  FLOOR/WALL STOP FS436/ WS406/407CCV 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
Door normally free egress at all times both sides 
Secure from inside. 
New hollow metal door frame. 

Hardware Set No. 06   
Door Type D.2 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PRIVACY LOCK SL8160P26D 626 SP 
1 EA CLOSER 4040XP 689 LCN 
1 EA  FLOOR/WALL STOP FS436/ WS406/407CCV 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
1 Hr. fire rated 
Door normally free egress at all times both sides 
Secure from inside. 
New hollow metal door frame. 
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Hardware Set No. 07   
Door Type E 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  STOREROOM LOCK SL8160D26D 626 SP 
1 EA CLOSER 4040XP 689 LCN 
1 EA  FLOOR STOP FS436 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
1 Hr. fire rated 
Door normally free egress at all times both sides 
Secure from outside. 
Existing hollow metal door frame. 

Hardware Set No. 08   
Door Type F 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  EXIT DEVICE 996L-BE-R/V-F 626 VON 
1 EA STRIKE 299F BLK VON 
1 EA CLOSER 4040XP CUSH 689 LCN 
1 EA  FLOOR STOP FS436 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 
1 SET SEALS S88 GRY PEM 
2 EA KICKPLATE 8400 10” x 2” LDW B4E 630 IVE 

 
Operational Description: 
2 Hr. fire rated 
Door normally free egress at all times both sides 
Existing hollow metal door frame. 

Hardware Set No. 09   
Door Type G 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
6 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PULL PLATE 110 x 70C 630 ROC 
1 EA PUSH PLATE 70C 630 ROC 
1 EA ASTRAGAL 357 630 PEM 
1 EA CLOSER 4040XP 689 LCN 
2 EA  FLOOR STOP FS436 630 IVE 
4 EA  SILENCERS SR64 GRY IVE 

Operational Description: 
Door normally free egress at all times both sides 
Existing hollow metal door frame. 
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Hardware Set No. 10   
Door Type H 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
6 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  STOREROOM LOCK SL8160D26D 626 SP 
2 EA MANUAL FLUSH 

BOLTS 
FB358/FB458 AS REQD 626 IVE 

1 EA DUST PROOF STRIKE DP2 626 IVE 
4 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
1 Hr. fire rated 
Door normally closed & secure 
Secure from outside. 
Existing hollow metal door frame. 

Hardware Set No. 11   
Door Type E.1 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  STOREROOM LOCK SL8160D26D 626 SP 
1 EA CLOSER 4040XP 689 LCN 
1 EA  FLOOR STOP FS436 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
1 Hr. fire rated 
Door normally free egress at all times both sides 
Secure from outside. 
Existing hollow metal door frame. 

Hardware Set No. 12   
Door Type B.1 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
1 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PASSAGE LOCK SL8160N26D 626 SP 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
1 Hr. fire rated 
Door normally free egress at all times. 
Existing hollow metal door frame 
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Hardware Set No. 013   
Door Type D.3 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PRIVACY LOCK SL8160P26D 626 SP 
1 EA CLOSER 4040 XP CUSH 689 LCN 
1 EA  FLOOR/WALL STOP FS436/ WS406/407CCV 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
1 Hr. fire rated. 
Door normally free egress at all times both sides 
Secure from inside. 
New hollow metal door frame. 
 

Hardware Set No. 014   
Door Type D.4 
      

Each To Have:       
Qty Description Catalog Number Finish Mfr 
3 EA  HINGE  MPB79 4 ½ x 4 ½  626 MK 
1 EA  PRIVACY LOCK SL8160P26D 626 SP 
1 EA  FLOOR/WALL STOP FS436/ WS406/407CCV 630 IVE 
3 EA  SILENCERS SR64 GRY IVE 

 
Operational Description: 
Door normally free egress at all times both sides 
Secure from inside. 
New hollow metal door frame. 

END OF SECTION 087100
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Glass for doors. 
2. Glazing accessories. 

1.2 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable tolerances. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 
and organizations below unless more stringent requirements are indicated. See these publications 
for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications: "Glazing Manual." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 
certification label of the SGCC or another certification agency acceptable to authorities having 
jurisdiction. Label shall indicate manufacturer's name, type of glass, thickness, and safety glazing 
standard with which glass complies. 

C. Thickness: Where glass thickness is indicated, it is a minimum. 

2.2 GLASS PRODUCTS 

A. Fully Tempered Float Glass: ASTM   C   1048, Kind   FT (fully tempered), Condition   A 
(uncoated) unless otherwise indicated, Type   I, Class   1 (clear) , Quality-Q3. 
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2.3 GLAZING TAPES 

A. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive on 
both surfaces; and complying with AAMA   800 for the following types: 

1. AAMA   810.1, Type   1, for glazing applications in which tape acts as the primary sealant. 

2.4 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

B. Setting Blocks: Elastomeric material with a Shore, Type  A durometer hardness of 85, plus or 
minus 5. 

C. Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer 
to maintain glass lites in place for installation indicated. 

PART 3 - EXECUTION 

3.1 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other 
glazing materials, unless more stringent requirements are indicated, including those in referenced 
glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass from 
Project site and legally dispose of off Project site. Damaged glass includes glass with edge damage 
or other imperfections that, when installed, could weaken glass, impair performance, or impair 
appearance. 

C. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead. 

D. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

E. Provide spacers for glass lites where length plus width is larger than 50 inches. 

F. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in 
glazing channel, as recommended in writing by glass manufacturer and according to requirements 
in referenced glazing publications. 

3.2 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 
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B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 
make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 
horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. Seal 
joints in tapes with compatible sealant approved by tape manufacturer. 

E. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops. Start 
gasket applications at corners and work toward centers of openings. 

3.3 CLEANING AND PROTECTION 

A. Immediately after installation remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction operations. 
Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction for buildup of dirt, scum, alkaline deposits, or stains. 

C. Remove and replace glass that is damaged during construction period. 

3.4 MONOLITHIC GLASS SCHEDULE 

A. Glass Type:GL-1 Clear fully tempered float glass. 

1. Minimum Thickness: 6 mm. 
2. Safety glazing required. 

END OF SECTION 088000
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SECTION 088813 - FIRE-RESISTANT GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-protection-rated glazing. 

1.3 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable tolerances. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples: For each type of glass product; 6 inches square. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 
and organization below unless more stringent requirements are indicated. Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications: "Glazing Manual." 

B. Safety Glazing Labeling: Permanently mark glazing with certification label of the Safety Glazing 
Certification Council or another certification agency acceptable to authorities having jurisdiction. 
Label shall indicate manufacturer's name, type of glass, glass thickness, and safety glazing 
standard with which glass complies. 
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2.2 GLASS PRODUCTS 

A. Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) unless 
otherwise indicated, Type I, Class I (clear) unless otherwise indicated, Quality-Q3. 

2.3 FIRE-PROTECTION-RATED GLAZING 

A. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on positive-pressure testing 
according to NFPA 257 or UL 9, including the hose-stream test, and shall comply with NFPA 80. 

B. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with 
certification label of a testing agency acceptable to authorities having jurisdiction. Label shall 
indicate manufacturer's name; test standard; whether glazing is permitted to be used in doors or 
openings; if permitted in openings, whether or not glazing has passed the hose-stream test; 
whether or not glazing meets 450 deg F temperature-rise limitation; and the fire-resistance rating 
in minutes. 

C. Fire-Protection-Rated Tempered Glass:  18-mm thickness, fire-protection-rated tempered glass; 
and complying with 16 CFR 1201, Category II. 

1. Products: Subject to compliance with requirements, provide the following: 

a. SuperLite X-90 by National Guard Products, Inc. 

2.4 GLAZING ACCESSORIES 

A. Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks, and 
other glazing accessories that are compatible with glazing products and each other and are 
approved by testing agencies that listed and labeled fire-resistant glazing products with which 
products are used for applications and fire-protection ratings indicated. 

B. Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant 
complying with ASTM C920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and 
glass manufacturers' written instructions for selecting glazing sealants suitable for applications 
indicated. 

1. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 
range. 

PART 3 - EXECUTION 

3.1 GLAZING 

A. Use methods approved by testing agencies that listed and labeled fire-resistant glazing products. 
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B. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other 
glazing materials unless more stringent requirements are indicated, including those in referenced 
glazing publications. 

C. Protect glass edges from damage during handling and installation. Remove damaged glass from 
Project site and legally dispose of off Project site. Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and 
appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications unless otherwise required by glass manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in 
glazing channel, as recommended in writing by glass manufacturer and according to requirements 
in referenced glazing publications. 

3.2 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction operations. 
Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, 
alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do come into contact with glass, 
remove substances immediately as recommended in writing by glass manufacturer. 

C. Remove and replace glass that is damaged during construction period. 

END OF SECTION 088813



 

 

       



  

 Frostburg State University 
 092216 - 1 Cumberland Hall Renovation 
 

SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

B. Evaluation reports for embossed, high-strength steel studs and tracks, post-installed anchors and 
power-actuated fasteners. 

1.5 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel Stud 
Association, the Steel Framing Industry Association or the Steel Stud Manufacturers Association. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E119 by an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated on Drawings, according to ASTM E90 and classified 
according to ASTM E413 by an independent testing agency. 
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2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating:  ASTM A653/A653M, G40, hot-dip galvanized unless otherwise 
indicated. 

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. ClarkDietrich. 
2. MarinoWARE. 
3. Telling Industries. 

C. Studs and Tracks: ASTM C645.  Use either conventional steel studs and tracks or embossed, 
high-strength steel studs and tracks. 

1. Minimum Base-Steel Thickness:  As required by performance requirements for horizontal 
deflection. 

2. Depth:  As indicated on Drawings. 

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 

1. Minimum Base-Steel Thickness:  0.0296 inch. 

E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base-Steel Thickness:  0.0179 inch. 
2. Depth:  7/8 inch. 

2.3 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide one of the following: 

1. Asphalt-Saturated Organic Felt: ASTM D226/D226M, Type I (No. 15 asphalt felt), 
nonperforated. 

2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

http://www.specagent.com/Lookup?ulid=12028
http://www.specagent.com/Lookup?uid=123457149800
http://www.specagent.com/Lookup?uid=123457149795
http://www.specagent.com/Lookup?uid=123457149790
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 
framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.2 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than spacings 
required by referenced installation standards for assembly types. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural supports or 
substrates above suspended ceilings except where partitions are indicated to terminate at 
suspended ceilings. Continue framing around ducts that penetrate partitions above ceiling. 

1. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Extend jamb studs through suspended ceilings and attach to underside of overhead 

structure. 

2. Other Framed Openings: Frame openings other than door openings the same as required 
for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

3. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

E. Direct Furring: 
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1. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or 
powder-driven fasteners spaced 24 inches o.c. 

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 
inch from the plane formed by faces of adjacent framing. 

1. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 
extend through forms. 

2. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
3. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

G. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

H. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between parallel 
members that will receive finishes. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E119 by an 
independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to 
those tested in assembly indicated according to ASTM E90 and classified according to ASTM E413 
by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that 
correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Gypsum. 
b. CertainTeed Corporation. 
c. National Gypsum Company. 
d. USG Corporation. 

B. Gypsum Board, Type X: ASTM C1396/C1396M. 

http://www.specagent.com/Lookup?ulid=12043
http://www.specagent.com/Lookup?uid=123457104191
http://www.specagent.com/Lookup?uid=123457104192
http://www.specagent.com/Lookup?uid=123457104195
http://www.specagent.com/Lookup?uid=123457104198
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1. Thickness: 5/8 inch. 
2. Long Edges:  Tapered. 

C. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and 
paper surfaces. 

1. Core:  5/8 inch, Type X. 
2. Long Edges: Tapered. 
3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

D. Abuse-Resistant Gypsum Board: ASTM C 1396/C 1396M gypsum board, tested according to ASTM 
C 1629/C 1629M. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Certainteed Extreme Abuse Resistant Gypsum Board. 
b. GP DensArmor Plus Fireguard Abuse-Resistant Interior Panel. 
c. National Gypsum Company; Hi-Abuse Brand XP Fire-Shield Wallboard. 

2. Core:  5/8 inch, Type X. 
3. Surface Abrasion: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements. 
4. Long Edges: Tapered. 
5. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material:  Plastic. 
2. Shapes: 

a. Cornerbead. 
b. LC-Bead: J-shaped; exposed long flange receives joint compound. 
c. L-Bead: L-shaped; exposed long flange receives joint compound. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with 
other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim 

flanges, use drying-type, all-purpose compound. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 
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4. Finish Coat: For third coat, use drying-type, all-purpose compound. 

2.6 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 0.033 to 
0.112 inch thick. 

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced by 
combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

D. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying 
with ASTM C834. Product effectively reduces airborne sound transmission through perimeter joints 
and openings in building construction as demonstrated by testing representative assemblies according 
to ASTM E90. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance of the 
Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not 
less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not 
more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports 
or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut 
edges or ends. Stagger vertical joints on opposite sides of partitions. Do not make joints other than 
control joints at corners of framed openings. 
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E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), 
except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, 
coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof slabs 

and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-
inch- wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. 
Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of 
panels are exposed. Seal joints between edges and abutting structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open 
(unsupported) edges of stud flanges first. 

I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed 
after panels have been installed on one side. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Type X:  Vertical surfaces unless otherwise indicated. 
2. Ceiling Type:  Ceiling surfaces. 
3. Abuse-Resistant Type:  As indicated on Drawings. 
4. Mold-Resistant Type:  As indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent 
possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses of 
panels. 

C. Multilayer Application: 

1. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically 
(parallel to framing) with joints of base layers located over stud or furring member and face-
layer joints offset at least one stud or furring member with base-layer joints unless otherwise 
indicated or required by fire-resistance-rated assembly. Stagger joints on opposite sides of 
partitions. 

2. Fastening Methods: Fasten base layers and face layers separately to supports with screws. 
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3.4 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used 
for panels. Otherwise, attach trim according to manufacturer's written instructions. 

B. Control Joints: Install control joints . 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners unless otherwise indicated. 
2. LC-Bead: Use at exposed panel edges. 
3. L-Bead: Use where indicated. 

3.5 FINISHING GYPSUM BOARD 

A. General: Treat  gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener 
heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. 
Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2: Panels that are substrate for tile. 
3. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting." 

3.6 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and 
other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 092900
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SECTION 093013 - CERAMIC TILING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Ceramic mosaic tile. 
2. Stone thresholds. 
3. Waterproof membrane for thinset applications. 
4. Crack isolation membrane. 
5. Metal edge strips. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: 

1. Each type and composition of tile and for each color and finish required. For ceramic 
mosaic tile in color blend patterns, provide samples of each color blend. 

2. Stone thresholds. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents. 

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount 
installed for each type, composition, color, pattern, and size indicated. 
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PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard: Provide Standard-grade tile that complies with ANSI A137.1 for 
types, compositions, and other characteristics indicated. 

B. ANSI Standards for Tile Installation Materials: Provide materials complying with 
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by 
TCNA installation methods specified in tile installation schedules, and other requirements 
specified. 

2.2 TILE PRODUCTS 

A. Ceramic Tile Type: Factory-mounted unglazed ceramic mosaic tile. 

1. Products: Subject to compliance with requirements, provide the following: 

a. D175 Elemental Tan Speckle by Daltile. 

2. Composition:  Porcelain. 
3. Module Size:  2 by 2 inches. 
4. Thickness: 1/4 inch. 
5. Face:  Pattern of design indicated, with cushion edges. 
6. Surface:  Smooth, without abrasive admixture. 
7. Dynamic Coefficient of Friction: Not less than 0.42. 
8. Grout Color:  Summer Wheat #45. 
9. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable and 

matching characteristics of adjoining flat tile. Provide shapes as follows, selected from 
manufacturer's standard shapes: 

a. Base Cove: Cove, module size 4 -1/4 by 6 inches. 

1. Color: 0761 Matte Urban Putty by Daltile. 

b. External Corners for Thinset Mortar Installations:  Surface bullnose, module size 2 
by 2 inches. 

c. Internal Corners: Cove, module size 2 by 1 inch. 

2.3 THRESHOLDS 

A. General: Fabricate to sizes and profiles indicated or required to provide transition between 
adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above 
adjacent floor surface. Finish bevel to match top surface of threshold. Limit height of 
threshold to 1/2 inch or less above adjacent floor surface. 
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B. Marble Thresholds: ASTM C503/C503M, with a minimum abrasion resistance of [10] [12] 
according to ASTM C1353 or ASTM C241/C241M and with honed finish. 

1. Description: Uniform, fine- to medium-grained white stone with gray veining. 

2.4 WATERPROOF/CRACK SUPRESSION MEMBRANE 

A. General: Manufacturer's standard product that complies with ANSI A118.10 and is recommended 
by the manufacturer for the application indicated. Include reinforcement and accessories 
recommended by manufacturer. 

B. Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer. 

1. Products: Subject to compliance with requirements, provide the following: 

a. RedGard Waterproofing and Crack prevention Membrane by Custom Building 
Products. 

2. Flashing: Manufacturer's standard fiber flashing membrane at floor and wall intersection 
3 inches up the wall and 3 inches on floor. 

2.5 SETTING MATERIALS 

A. Modified Dry-Set Mortar (Thinset): ANSI A118.4. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the 
following: 

a. Custom Building Products. 
b. LATICRETE SUPERCAP, LLC. 
c. MAPEI Corporation. 

2.6 GROUT MATERIALS 

A. Water-Cleanable Epoxy Grout: ANSI A118.3. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Spectralock 
Pro Premium Grout by Laticrete or comparable product by one of the following: 

a. Custom Building Products. 
b. MAPEI Corporation. 

2. Color: Match Custom Building Products #45 Summer Wheat. 

http://www.specagent.com/Lookup?ulid=12346
http://www.specagent.com/Lookup?uid=123457138272
http://www.specagent.com/Lookup?uid=123457138274
http://www.specagent.com/Lookup?uid=123457138275
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2.7 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 

B. Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or 
combination of metal and PVC or neoprene base, designed specifically for flooring applications; 
stainless steel, ASTM A276/A276M or ASTM A666, 300 Series exposed-edge material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 
incompatible with tile-setting materials, including curing compounds and other substances 
that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by 
ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with thinset mortar comply with 
surface finish requirements in ANSI A108.01 for installations indicated. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thinset 
mortar with trowelable leveling and patching compound specifically recommended by tile-setting 
material manufacturer. 

B. Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced 
mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and 
packaged so tile units taken from one package show same range of colors as those taken from 
other packages and match approved Samples. If not factory blended, either return to manufacturer 
or blend tiles at Project site before installing. 

3.3 INSTALLATION 

A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA 
installation methods specified in tile installation schedules. Comply with parts of the ANSI A108 
series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation 
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methods, specified in tile installation schedules, and apply to types of setting and grouting 
materials used. 

1. For the following installations, follow procedures in the ANSI A108 series of tile 
installation standards for providing 95 percent mortar coverage: 

a. Tile floors in wet areas. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions, 
edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns. Perform cutting and drilling of tile without marring 
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight 
aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so plates, 
collars, or covers overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges. 

E. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center 
tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the 
use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise 
indicated. 

F. Joint Widths: Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile:  1/8 inch. 

G. Expansion Joints: Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated. Form joints during installation of setting 
materials, mortar beds, and tile. Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them. 

H. Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor unless 
otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor 
finishes, set thresholds in modified dry-set mortar (thinset). 

2. Do not extend waterproof membrane or crack isolation membrane under thresholds set in 
modified dry-set mortar. Fill joints between such thresholds and adjoining tile set on 
cleavage membrane waterproof membrane or crack isolation membrane with elastomeric 
sealant. 

I. Metal Edge Strips: Install at locations indicated. 

J. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written 
instructions to produce waterproof membrane of uniform thickness that is bonded securely to 
substrate. Install 6 inch fiber flashing membrane at floor-wall intersection. Extend flashing 3 
inches up the wall and 3 inches on the floor. 
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K. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 
instructions to produce membrane of uniform thickness that is bonded securely to substrate. 

3.4 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Ceramic Tile Installation:  TCNA F125-Full; thinset mortar on waterproof/crack isolation 
membrane. 

a. Thinset Mortar:  Modified dry-set mortar. 
b. Grout:  Water-cleanable epoxy grout. 

END OF SECTION 093013 
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SECTION 095433 - DECORATIVE PANEL CEILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for interior ceilings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, and coordinated with each other, 
using input from installers of the items involved. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E1264. 
2. Smoke-Developed Index:  200 or less. 

2.2 DECORATIVE PANELS 

A. Products: Subject to compliance with requirements, provide the following: 
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1. Standard Series Panels, Stucco Pro, 76000, 24 by 24 inches; white by Genesis Ceiling 
Panels, Inc. 

2.3 METAL SUSPENSION SYSTEM 

A. Wide-Face, Capped, Double-Web, Aluminum Suspension System: Main and cross runners roll 
formed from aluminum sheet; prefinished 15/16-inch- wide flanges. 

1. Products: Subject to compliance with requirements, provide the following: 

a. Prelude Plus XL Aluminum by Armstrong World Industries. 

2.4 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, 
Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 

B. Hold-Down Clips: Manufacturer's standard hold-down. 

2.5 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Aluminum Edge Moldings and Trim: Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations; formed from sheet metal 
of same material, finish, and color as that used for exposed flanges of suspension-system runners. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Measure each ceiling area and establish layout of decorative panels to balance border widths at 
opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless 
otherwise indicated. 

B. Layout openings for penetrations centered on the penetrating items. 

3.2 INSTALLATION 

A. Install decorative panel ceilings according to ASTM C636/C636M and manufacturer's written 
instructions. 

B. Install edge moldings and trim of type indicated at perimeter of decorative ceiling area and where 
necessary to conceal edges of decorative panels. 

1. Do not use exposed fasteners, including pop rivets, on moldings and trim. 
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2. Install hold-down clips in areas indicated; space according to panel manufacturer's written 
instructions unless otherwise indicated. 

END OF SECTION 095433
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SECTION 096519 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vinyl composition floor tile. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples for Verification:  Full-size units of each color and pattern of floor tile required. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of floor tile to include in maintenance manuals. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 deg F 
or more than 90 deg F.  Store floor tiles on flat surfaces. 

1.6 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 
deg F or more than 95 deg F, in spaces to receive floor tile during the following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F. 

C. Close spaces to traffic during floor tile installation. 
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D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For resilient tile flooring, as determined by testing identical 
products according to ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

2.2 VINYL COMPOSITION FLOOR TILE 

A. Product:  Provide product indicated on Drawings. 

B. Tile Standard:  ASTM F 1066, Class 2, through-pattern tile. 

C. Wearing Surface:  Smooth. 

D. Thickness:  0.125 inch. 

E. Size:  12 by 12 inches. 

F. Colors and Patterns:  As indicated by manufacturer's designations. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer for 
applications indicated. 

B. Adhesives:  Water-resistant type recommended by floor tile and adhesive manufacturers to suit 
floor tile and substrate conditions indicated. 

C. Floor Polish:  Provide protective, liquid floor-polish products recommended by floor tile 
manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 
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1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of floor tile. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 
of resilient products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor 
tile manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by floor tile manufacturer.  
Proceed with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing according to 
floor tile manufacturer's written recommendations, but not less stringent than the 
following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of 3 
lb of water/1000 sq. ft. in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have a maximum 75 percent relative 
humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; 
remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until they are the same temperature as the space where they are to be 
installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and installation 
materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
floor tile. 

3.3 FLOOR TILE INSTALLATION 

A. Install acoustic underlayment under vinyl composition floor tile (U-RF1) in accordance with 
Section 096013. 

B. Comply with manufacturer's written instructions for installing floor tile. 
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C. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, 
so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut 
widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis. 

D. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed 
tiles. 

1. Lay tiles with grain running in one direction. 

E. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures 
including built-in furniture, cabinets, pipes, outlets, and door frames. 

F. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles 
to center of door openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting by 
repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent marking 
device. 

H. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

C. Protect floor tile from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish:  Remove soil, adhesive, and blemishes from floor tile surfaces before applying 
liquid floor polish. 

1. Apply two coat(s). 

E. Cover floor tile until Substantial Completion. 

END OF SECTION 096519 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following interior 
substrates: 

1. Concrete. 
2. Concrete masonry units (CMUs). 
3. Steel and iron. 
4. Wood. 
5. Gypsum board. 

B. Related Sections include the following: 

1. Division 05 Sections for shop priming of metal substrates with primers specified in this 
Section. 

1.3 DEFINITIONS 

A. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

B. Samples for Verification: For each type of paint system and in each color and gloss of topcoat. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. of each material and color applied. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F. 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F 
above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Sherwin-Williams Company (The). 

B. Products: Subject to compliance with requirements, provide products listed in the Interior 
Painting Schedule for the paint category indicated. 

2.2 PAINT, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 
"MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

C. Colors:  As selected by Architect from manufacturer's full range. 

http://www.specagent.com/Lookup?ulid=11642
http://www.specagent.com/Lookup?uid=123457105301
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as 
follows: 

1. Concrete: 12 percent. 
2. Masonry (Clay and CMUs): 12 percent. 
3. Wood: 15 percent. 
4. Gypsum Board: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility, with existing 
finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not 
paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in 
manufacturer's written instructions. 

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content 
or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written 
instructions. 
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F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods 
recommended in writing by paint manufacturer[.] [ but not less than the following:] 

1. SSPC-SP 3. 

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint 
is abraded. Paint exposed areas with the same material as used for shop priming to comply with 
SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

I. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood 

filler. Sand smooth when dried. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged 
items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, identification, 
performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed or 
factory finished if acceptable to topcoat manufacturers. 

B. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

D. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
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b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or 

other paintable jacket material. 
h. Other items as directed by Architect. 

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets 
that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting 
agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, 
scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave 
in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or defaced 
painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Prime Coat: Sherwin Williams Loxon Conditioner. 
2. Intermediate Coat: Match topcoat. 
3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy 

K46W00151 

B. CMU Substrates: 
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1. Prime Coat: Sherwin Williams Loxon Conditioner. 
2. Intermediate Coat: Match topcoat. 
3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy 

K46W00151 

C. Steel Substrates: 

1. Prime Coat: Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer B66W01310. 
2. Intermediate Coat: Match topcoat. 
3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy 

K46W00151 

D. Galvanized-Metal Substrates: 

1. Prime Coat: Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer B66W01310. 
2. Intermediate Coat: Match topcoat. 
3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy 

K46W00151 

E. Wood Substrates: 

1. Prime Coat: Sherwin-Williams Extreme Block Stain Blocking Primer/Sealer B49W00600. 
2. Intermediate Coat: Match topcoat. 
3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy 

K46W00151 

F. Gypsum Board Substrates: 

1. Prime Coat: Sherwin-Williams ProMar 200 Zero Interior Latex Primer 
B28W02600/B28WQ2600. 

2. Intermediate Coat: Match topcoat. 
3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy 

K46W00151 

END OF SECTION 099123 
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Washroom accessories. 
2. Warm-air dryers. 
3. Underlavatory guards. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

PART 2 - PRODUCTS 

2.1 OWNER FURNISHED MATERIALS 

A. Owner Furnished Materials: 

1. Shower curtains and hooks. 
2. Soap dispensers. 

2.2 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

2.3 PUBLIC-USE WASHROOM ACCESSORIES 

A. Toilet Tissue (Roll) Dispenser: 

1. Products: Subject to compliance with requirements, provide the following: 

a. Cascades Pro Tandem Jumbo Toilet Paper Dispenser. 

1) Description: Double-roll dispenser. 
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2) Mounting: Surface mounted. 
3) Capacity: Designed for 9 inch diameter tissue rolls. 
4) Material and Finish: ABS plastic. 

B. Grab Bar: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a. A&J Washroom Accessories, Inc. 
b. American Specialties, Inc.; ASI Group. 
c. Bobrick Washroom Equipment, Inc. 
d. Bradley Corporation. 

2. Mounting: Flanges with concealed exposed fasteners. 
3. Material: Stainless steel, 0.05 inch thick. 

a. Finish: Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area. 

4. Outside Diameter: 1-1/4 inches 1-1/2 inches. 
5. Configuration and Length: As indicated on Drawings. 

C. Mirror Unit: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Bobrick B-
166-1830 or comparable product by one of the following: 

a. A&J Washroom Accessories, Inc. 
b. American Specialties, Inc.; ASI Group. 
c. Bradley Corporation. 

2. Frame: Stainless-steel channel. 

a. Corners: Mitered and mechanically interlocked. 

3. Integral Shelf: 5 inches deep. 
4. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated 

below. 

a. One-piece, galvanized-steel, wall-hanger device with spring-action locking 
mechanism to hold mirror unit in position with no exposed screws or bolts. 

b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring 
a special tool to remove. 

D. Shower Curtain Rod: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Bobrick B-
207 or comparable product by one of the following: 

a. A&J Washroom Accessories, Inc. 
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b. American Specialties, Inc.; ASI Group. 
c. Bradley Corporation. 

2. Outside Diameter: 1 inch. 
3. Mounting: Flanges with concealed fasteners. 
4. Rod Material and Finish: Stainless steel, No. 7 finish (polished). 
5. Flange Material and Finish: Stainless steel, No. 7 finish (polished). 
6. Accessories: Integral chrome-plated brass glide hooks. 

E. Towel Hook: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Bobrick B-
671 or comparable product by one of the following: 

a. A&J Washroom Accessories, Inc. 
b. American Specialties, Inc.; ASI Group. 
c. Bradley Corporation. 

2. Description: Single-prong unit. 
3. Material and Finish: Stainless steel, No. 7 finish (polished). 

2.4 WARM-AIR DRYERS 

A. High-Speed Warm-Air Dryer <Insert drawing designation>: 

1. Products: Subject to compliance with requirements, provide the following: 

a. Excel Dryer Inc.; XL-BW-ECO 

2. Description: High-speed, warm-air hand dryer for rapid hand drying. 
3. Mounting: Surface mounted. 
4. Operation: Electronic-sensor activated with operation time of 10 to 15 seconds. 
5. Cover Material and Finish: Steel, with white enamel finish. 
6. Electrical Requirements: 110-120V, 4.3-4.5A, 60Hz. 

2.5 UNDERLAVATORY GUARDS 

A. Underlavatory Guard: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a. Plumberex Specialty Products, Inc. 
b. Truebro by IPS Corporation. 

2. Description: Insulating pipe covering for supply and drain piping assemblies that prevents 
direct contact with and burns from piping; allow service access without removing 
coverings. 
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3. Material and Finish: Antimicrobial, molded plastic, white. 

2.6 FABRICATION 

A. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 
Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to 
substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly 
anchored in locations and at heights indicated. 

B. Grab Bars: Install to withstand a downward load of at least 250 lbf, when tested according to 
ASTM F 446. 

END OF SECTION 102800 
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SECTION 122113 - HORIZONTAL LOUVER BLINDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Horizontal louver blinds with aluminum slats. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking and grounds for 
mounting horizontal louver blinds and accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For horizontal louver blinds, include fabrication and installation details. 

C. Samples for Verification: For each type and color of horizontal louver blind indicated. 

1. Slat: Not less than 12 inches long. 
2. Valance: Full-size unit, not less than 12 inches wide. 

D. Product Schedule: For horizontal louver blinds. Use same designations indicated on Drawings. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For horizontal louver blinds to include in maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Horizontal Louver Blinds: Full-size units equal to 5 percent of quantity installed for each 
size, color, texture, pattern, and gloss indicated, but no fewer than two units. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver horizontal louver blinds in factory packages, marked with manufacturer, product name, 
and location of installation using same designations indicated on Drawings. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not install horizontal louver blinds until construction and wet-
work and finish work in spaces, including painting, is complete and dry and ambient temperature 
and humidity conditions are maintained at the levels indicated for Project when occupied for its 
intended use. 

B. Field Measurements: Where horizontal louver blinds are indicated to fit to other construction, 
verify dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings. Allow clearances for operating hardware of operable glazed 
units through entire operating range. Notify Architect of installation conditions that vary from 
Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Provide products that comply with ANSI A100.1-2018, "Standard for Safety of Window 
Covering Products." 

2.2 MANUFACTURERS 

A. Source Limitations: Obtain horizontal louver blinds from single source from single manufacturer. 

2.3 HORIZONTAL LOUVER BLINDS, ALUMINUM SLATS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Hunter Douglas Contract. 
2. Levolor Contract; a Newell Rubbermaid company. 
3. Springs Window Fashions; SWFcontract. 

B. Slats: Aluminum; alloy and temper recommended by producer for type of use and finish indicated; 
with crowned profile and radius corners. 

1. Width: 1 inch. 
2. Thickness: Manufacturer's standard. 
3. Spacing: Manufacturer's standard. 
4. Finish: Ionized antistatic, dust-repellent, baked polyester finish. 
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C. Headrail: Formed steel or extruded aluminum; long edges returned or rolled. Headrails fully 
enclose operating mechanisms on three sides. 

1. Capacity: One blind(s) per headrail unless otherwise indicated. 
2. Ends: Manufacturer's standard. 
3. Manual Lift Mechanism: 

a. Provide cordless operation or corded type that meets the requirements of 
ANSI 100.1-2018. 

b. Lift-Lock: Variable; stops lift mechanism at user-selected position within blind full 
operating range. 

4. Manual Tilt Mechanism: Enclosed worm-gear mechanism and linkage rod that adjusts 
ladders. 

a. Tilt: Two-direction, positive stop or lockout limited at an angle of 80 degrees from 
horizontal, both directions. 

b. Operator: Corrosion-resistant steel rod. 
c. Over-Rotation Protection: Manufacturer's detachable operator or slip clutch to 

prevent over rotation of gear. 

5. Manual Lift-Operator and Tilt-Operator Lengths: Manufacturer's standard. 
6. Manual Lift-Operator and Tilt-Operator Locations: Manufacturer's standard unless 

otherwise indicated. 
7. Integrated Headrail/Valance: Curved face. 

D. Bottom Rail: Formed-steel or extruded-aluminum tube that secures and protects ends of ladders 
and lift cords and has plastic- or metal-capped ends. 

1. Type: Manufacturer's standard. 

E. Lift Cords or Handles: Manufacturer's standard. 

F. Ladders: Evenly spaced across headrail at spacing that prevents long-term slat sag. 

1. Type: Braided cord. 

G. Valance: Manufacturer's standard. 

H. Mounting Brackets: With spacers and shims required for blind placement and alignment 
indicated. 

1. Type: Overhead. 
2. Intermediate Support: Provide intermediate support brackets to produce support spacing 

recommended by blind manufacturer for weight and size of blind. 

I. Hold-Down Brackets and Hooks or Pins: Manufacturer's standard. 

J. Colors, Textures, Patterns, and Gloss: 

1. Slats: As selected by Architect from manufacturer's full range. 
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2. Components: Provide rails, cords, ladders, and materials exposed to view matching or 
coordinating with slat color unless otherwise indicated. 

2.4 HORIZONTAL LOUVER BLIND FABRICATION 

A. Product Safety Standard: Fabricate horizontal louver blinds to comply with WCMA A 100.1 
including requirements for corded, flexible, looped devices; lead content of components; and 
warning labels. 

B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured at 74 
deg F: 

1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of opening in 
which blind is installed less 1/4 inch per side or 1/2 inch total, plus or minus 1/8 inch . 
Length equal to head-to-sill dimension of opening in which blind is installed less 1/4 inch, 
plus or minus 1/8 inch. 

C. Mounting and Intermediate Brackets: Designed for removal and reinstallation of blind without 
damaging blind and adjacent surfaces, for supporting blind components, and for bracket positions 
and blind placement indicated. 

D. Installation Fasteners: No fewer than two fasteners per bracket, fabricated from metal 
noncorrosive to brackets and adjoining construction; type designed for securing to supporting 
substrate; and supporting blinds and accessories under conditions of normal use. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install horizontal louver blinds level and plumb, aligned and centered on openings, and aligned 
with adjacent units according to manufacturer's written instructions. 

1. Locate so exterior slat edges are not closer than 1 inch from interior faces of glass and not 
closer than 1/2 inch from interior faces of glazing frames through full operating ranges of 
blinds. 

2. Install mounting and intermediate brackets to prevent deflection of headrails. 
3. Install with clearances that prevent interference with adjacent blinds, adjacent construction, 

and operating hardware of glazed openings, other window treatments, and similar building 
components and furnishings. 
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3.3 ADJUSTING 

A. Adjust horizontal louver blinds to operate free of binding or malfunction through full operating 
ranges. 

3.4 CLEANING AND PROTECTION 

A. Clean horizontal louver blind surfaces after installation according to manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions in a manner acceptable to manufacturer and 
Installer that ensures that horizontal louver blinds are without damage or deterioration at time of 
Substantial Completion. 

C. Replace damaged horizontal louver blinds that cannot be repaired in a manner approved by 
Architect before time of Substantial Completion. 

END OF SECTION 122113
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SECTION 123623 - PLASTIC-LAMINATE-CLAD COUNTERTOPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes plastic-laminate countertops. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product, including panel products, high-pressure decorative 
laminate and  adhesive for bonding plastic laminate. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

1. Show locations and sizes of cutouts and holes for items installed in plastic-laminate 
countertops. 

C. Samples for Verification: 

1. Plastic laminates, 8 by 10 inches, for each color, pattern, and surface finish. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For the following: 

1. Composite wood products. 
2. High-pressure decorative laminate. 
3. Adhesives. 

B. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program 
certificates. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful in-service 
performance.  Shop is a certified participant in AWI's Quality Certification Program. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver countertops until painting and similar operations that could damage countertops 
have been completed in installation areas.  If countertops must be stored in other than installation 
areas, store only in areas where environmental conditions comply with requirements specified in 
"Field Conditions" Article. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install countertops until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature between 60 and 
90 deg F and relative humidity between 43 and 70 percent during the remainder of the 
construction period. 

B. Field Measurements:  Where countertops are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to 
avoid delaying the Work. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE COUNTERTOPS 

A. Grade: AWI Custom. 

B. High-Pressure Decorative Laminate:  NEMA LD 3, Grade HGS. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Abet Laminati, Inc. 
b. Formica Corporation. 
c. Lamin-Art, Inc. 
d. Panolam Industries International, Inc. 
e. Wilsonart International; Div. of Premark International, Inc. 

C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 

1. As indicated by manufacturer's designations. 

D. Edge Treatment:  Same as laminate cladding on horizontal surfaces. 

E. Core Material:  Particleboard or medium-density fiberboard. 

F. Core Material at Sinks:  Particleboard made with exterior glue or medium-density fiberboard 
made with exterior glue. 

G. Core Thickness:  3/4 inch. 
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1. Build up countertop thickness to 1-1/2 inches at front, back, and ends with additional layers 
of core material laminated to top. 

H. Paper Backing:  Provide paper backing on underside of countertop substrate. 

2.2 WOOD MATERIALS 

A. Wood Products:  Provide materials that comply with requirements of referenced quality standard 
unless otherwise indicated. 

1. Wood Moisture Content:  5 to 10 percent. 

B. Composite Wood Products:  Provide materials that comply with requirements of referenced 
quality standard for each type of woodwork and quality grade specified unless otherwise 
indicated. 

1. Medium-Density Fiberboard:  ANSI A208.2, Grade 130, made with binder containing no 
urea formaldehyde. 

2. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea 
formaldehyde. 

2.3 ACCESSORIES 

A. Grommets for Cable Passage through Countertops:  2-inch OD,, molded-plastic grommets and 
matching plastic caps with slot for wire passage. 

2.4 MISCELLANEOUS MATERIALS 

A. Adhesives:  Do not use adhesives that contain urea formaldehyde. 

1. Use adhesives that meet the testing and product requirements of the California Department 
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources Using Environmental Chambers." 

B. Adhesive for Bonding Plastic Laminate:  As selected by fabricator to comply with requirements. 

1. Adhesive for Bonding Edges:  Hot-melt adhesive or adhesive specified above for faces. 

C. Installation Adhesive: 

1. Adhesives shall have a VOC content of 70 g/L or less. 

2.5 FABRICATION 

A. Fabricate countertops to dimensions, profiles, and details indicated.  Provide front and end 
overhang of 1 inch over base cabinets.  Ease edges to radius indicated for the following: 
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B. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site.  Disassemble components only as necessary for shipment and installation.  Where 
necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting. 

C. Shop cut openings to maximum extent possible to receive appliances, plumbing fixtures, 
electrical work, and similar items.  Locate openings accurately and use templates or roughing-in 
diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts to remove 
splinters and burrs. 

1. Seal edges of openings in countertops with a coat of varnish. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition countertops to average prevailing humidity conditions in 
installation areas. 

B. Before installing countertops, examine shop-fabricated work for completion and complete work 
as required, including removal of packing and backpriming. 

3.2 INSTALLATION 

A. Grade:  Install countertops to comply with same grade as item to be installed. 

B. Assemble countertops and complete fabrication at Project site to the extent that it was not 
completed in the shop. 

1. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar items. 
2. Seal edges of cutouts by saturating with varnish. 

C. Field Jointing:  Where possible, make in the same manner as shop jointing, using dowels, splines, 
adhesives, and fasteners recommended by manufacturer.  Prepare edges to be joined in shop so 
Project-site processing of top and edge surfaces is not required.  Locate field joints where shown 
on Shop Drawings. 

1. Secure field joints in plastic-laminate countertops with concealed clamping devices located 
within 6 inches of front and back edges and at intervals not exceeding 24 inches.  Tighten 
according to manufacturer's written instructions to exert a constant, heavy-clamping 
pressure at joints. 

D. Install countertops level, plumb, true, and straight.  Shim as required with concealed shims.  Install 
level and plumb to a tolerance of 1/8 inch in 96 inches. 

E. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts. 
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F. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop. 

1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from 
a straight line. 

2. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls 
with adhesive. 

3. Seal junctures of tops, splashes, and walls with mildew-resistant silicone sealant or another 
permanently elastic sealing compound recommended by countertop material manufacturer. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective countertops, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance. 

B. Clean countertops on exposed and semiexposed surfaces.  Touch up shop-applied finishes to 
restore damaged or soiled areas. 

END OF SECTION 123623
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SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 
600 V and installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in 
plumbing equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

C. Comply with IEEE 841 for severe-duty motors. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 
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B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

2.3 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 

B. Efficiency:  Energy efficient, as defined in NEMA MG 1. 

C. Service Factor:  1.15. 

D. Multispeed Motors:  Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Multispeed Motors:  Separate winding for each speed. 

F. Rotor:  Random-wound, squirrel cage. 

G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

H. Temperature Rise:  Match insulation rating. 

I. Insulation:  Class F. 

J. Code Letter Designation: 

1. Motors 15 HP and Larger:  NEMA starting Code F or Code G. 
2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic. 

K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor 
frame sizes smaller than 324T. 

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection 
requirements for controller with required motor leads.  Provide terminals in motor terminal box, 
suited to control method. 

B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer. 

1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and 
tested to resist transient spikes, high frequencies, and short time rise pulses produced by 
pulse-width modulated inverters. 
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2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation. 
3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation. 
4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected 

motors. 

C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor. 

2.5 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

D. Motors 1/20 HP and Smaller:  Shaded-pole type. 

E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 220513 
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SECTION 220516 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Flexible-hose packless expansion joints. 
2. Pipe loops and swing connections. 
3. Alignment guides and anchors. 

1.3 PERFORMANCE REQUIREMENTS 

A. Compatibility:  Products shall be suitable for piping service fluids, materials, working pressures, 
and temperatures. 

B. Capability:  Products to absorb 200 percent of maximum axial movement between anchors. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Delegated-Design Submittal:  For each anchor and alignment guide indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate requirements for thermal expansion of piping systems 
and for selecting and designing expansion joints, loops, and swing connections. 

2. Anchor Details:  Detail fabrication of each anchor indicated.  Show dimensions and 
methods of assembly and attachment to building structure. 

3. Alignment Guide Details:  Detail field assembly and attachment to building structure. 
4. Schedule:  Indicate type, manufacturer's number, size, material, pressure rating, end 

connections, and location for each expansion joint. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 
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B. Product Certificates:  For each type of expansion joint, from manufacturer. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For expansion joints to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. ASME Boiler and Pressure Vessel Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 PACKLESS EXPANSION JOINTS 

A. Flexible-Hose Packless Expansion Joints: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

a. Flex-Hose Co., Inc. 
b. Flexicraft Industries. 
c. Flex Pression Ltd. 
d. Metraflex, Inc. 

2. Description:  Manufactured assembly with inlet and outlet elbow fittings and two 
flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section 
of flexible hose. 

3. Flexible Hose:  Corrugated-metal inner hoses and braided outer sheaths. 
4. Expansion Joints for Copper Tubing NPS 2 and Smaller:  Copper-alloy fittings with 

solder-joint end connections. 

a. Bronze hoses and double-braid bronze sheaths with 700 psig at 70 deg F and 500 
psig at 450 deg F ratings. 

5. Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4:  Copper-alloy fittings with 
threaded end connections. 

a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 420 psig at 70 
deg F and 315 psig at 450 deg F ratings. 

6. Expansion Joints for Steel Piping NPS 2 and Smaller:  Stainless-steel fittings with 
threaded end connections. 
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a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 700 psig at 70 
deg F and 515 psig at 600 deg F ratings. 

7. Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6:  Stainless-steel fittings with 
flanged end connections. 

a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 275 psig at 70 
deg F and 200 psig at 600 deg F ratings. 

2.2 ALIGNMENT GUIDES AND ANCHORS 

A. Alignment Guides: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

a. Adsco Manufacturing LLC. 
b. Advanced Thermal Systems, Inc. 
c. Flex-Hose Co., Inc. 
d. Flexicraft Industries. 
e. Flex-Weld, Inc. 
f. Hyspan Precision Products, Inc. 
g. Metraflex, Inc. 

2. Description:  Steel, factory-fabricated alignment guide, with bolted two-section outer 
cylinder and base for attaching to structure; with two-section guiding spider for bolting to 
pipe. 

B. Anchor Materials: 

1. Steel Shapes and Plates:  ASTM A 36/A 36M. 
2. Bolts and Nuts:  ASME B18.10 or ASTM A 183, steel hex head. 
3. Washers:  ASTM F 844, steel, plain, flat washers. 
4. Mechanical Fasteners:  Insert-wedge-type stud with expansion plug anchor for use in 

hardened portland cement concrete, with tension and shear capacities appropriate for 
application. 

a. Stud:  Threaded, zinc-coated carbon steel. 
b. Expansion Plug:  Zinc-coated steel. 
c. Washer and Nut:  Zinc-coated steel. 

5. Chemical Fasteners:  Insert-type-stud, bonding-system anchor for use with hardened 
portland cement concrete, with tension and shear capacities appropriate for application. 

a. Bonding Material:  ASTM C 881/C 881M, Type IV, Grade 3, two-component 
epoxy resin suitable for surface temperature of hardened concrete where fastener is 
to be installed. 
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b. Stud:  ASTM A 307, zinc-coated carbon steel with continuous thread on stud 
unless otherwise indicated. 

c. Washer and Nut:  Zinc-coated steel. 

PART 3 - EXECUTION 

3.1 EXPANSION-JOINT INSTALLATION 

A. Install expansion joints of sizes matching sizes of piping in which they are installed. 

3.2 PIPE LOOP AND SWING CONNECTION INSTALLATION 

A. Install pipe loops cold-sprung in tension or compression as required to partly absorb tension or 
compression produced during anticipated change in temperature. 

B. Connect risers and branch connections to mains with at least five pipe fittings including tee in 
main. 

C. Connect risers and branch connections to terminal units with at least four pipe fittings including 
tee in riser. 

D. Connect mains and branch connections to terminal units with at least four pipe fittings including 
tee in main. 

3.3 ALIGNMENT-GUIDE AND ANCHOR INSTALLATION 

A. Install alignment guides to guide expansion and to avoid end-loading and torsional stress. 

B. Install one guide(s) on each side of pipe expansion fittings and loops.  Install guides nearest to 
expansion joint not more than four pipe diameters from expansion joint. 

C. Attach guides to pipe and secure guides to building structure. 

D. Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 
and to prevent transfer of loading and stresses to connected equipment. 

E. Anchor Attachments: 

1. Anchor Attachment to Black-Steel Pipe:  Attach by welding.  Comply with ASME B31.9 
and ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing 
Qualifications." 

2. Anchor Attachment to Galvanized-Steel Pipe:  Attach with pipe hangers.  Use MSS SP-
69, Type 42, riser clamp welded to anchor. 

3. Anchor Attachment to Copper Tubing:  Attach with pipe hangers.  Use MSS SP-69, 
Type 24, U-bolts bolted to anchor. 
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F. Fabricate and install steel anchors by welding steel shapes, plates, and bars.  Comply with 
ASME B31.9 and AWS D1.1/D1.1M. 

1. Anchor Attachment to Steel Structural Members:  Attach by welding. 
2. Anchor Attachment to Concrete Structural Members:  Attach by fasteners.  Follow 

fastener manufacturer's written instructions. 

G. Use grout to form flat bearing surfaces for guides and anchors attached to concrete. 

END OF SECTION 220516 
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Sleeve-seal fittings. 
5. Grout. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes:  Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral water stop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends. 

D. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 
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2.2 STACK-SLEEVE FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the available 
manufacturers offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1. Smith, Jay R. Mfg. Co. 
2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

B. Description:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping 
ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the available 
manufacturers offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Stainless steel. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.4 SLEEVE-SEAL FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products the available 
manufacturers offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1. Presealed Systems. 

B. Description:  Manufactured plastic, sleeve-type, water stop assembly made for imbedding in 
concrete slab or wall.  Unit has plastic or rubber water stop collar with center opening to match 
piping OD. 
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2.5 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

B. Characteristics:  Non-shrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for sealants 
specified in Division 07 Section "Joint Sealants." 
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E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements 
for firestopping specified in Division 07 Section "Penetration Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch annular clear space between 
sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 
waterproofing.  Comply with requirements for flashing specified in Division 07 Section 
"Sheet Metal Flashing and Trim." 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor 
level. 

4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if 
ring is specified. 

5. Using grout, seal the space around outside of stack-sleeve fittings. 

B. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  Seal 
pipe penetrations with fire stop materials.  Comply with requirements for fire stopping specified 
in Division 07 Section "Penetration Fire stopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls.  Position water stop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 
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3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel wall sleeves or pipe sleeves. 
b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves or pipe sleeves. 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves with sleeve-seal system] 
Galvanized-steel wall sleeves with sleeve-seal system or Galvanized-steel-pipe 
sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves with sleeve-seal system 
or Galvanized-steel-pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel wall sleeves with sleeve-seal 
system or Galvanized-steel-pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger: Galvanized-steel wall sleeves with sleeve-seal system or 
Galvanized-steel-pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves or Stack-sleeve and 
seal fittings. 

b. Piping NPS 6 and Larger:  Galvanized-steel-pipe sleeves or Stack-sleeve and seal 
fittings. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves. 
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b. Piping NPS 6 and Larger:  Galvanized-steel-sheet sleeves. 

END OF SECTION 220517 
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

D. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed hinge and 
setscrew. 

E. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, concealed and exposed-rivet 
hinge, and spring-clip fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 
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B. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping 
and with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass or split-casting brass type with 

polished, chrome-plated finish. 
c. Insulated Piping:  One-piece, stamped-steel type or split-plate, stamped-steel type 

with concealed hinge. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass or split-casting brass type with polished, chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type or split-plate, stamped-steel type with concealed hinge. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass or 

split-casting brass type with polished, chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type or split-plate, stamped-steel type with concealed hinge. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type or split-

plate, stamped-steel type with concealed hinge. 
i. Bare Piping in Equipment Rooms:  One-piece, cast-brass or split-casting brass type 

with polished, chrome-plated or rough-brass finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 

1. New Piping:  One-piece, floor-plate type. 
2. Existing Piping:  Split-casting, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 220518 
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Liquid-in-glass thermometers. 
2. Thermowells. 
3. Dial-type pressure gages. 
4. Gage attachments. 
5. Test plugs. 

B. Related Sections: 

1. Division 21 Section "Facility Fire-Suppression Water-Service Piping" for fire-protection 
water-service meters outside the building. 

2. Division 21 fire-suppression piping Sections for fire-protection pressure gages. 
3. Division 22 Section "Facility Water Distribution Piping" for domestic water meters and 

combined domestic and fire-protection water-service meters outside the building. 
4. Division 22 Section "Domestic Water Piping" for water meters inside the building. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of meter and gage, from manufacturer. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For meters and gages to include in operation and 
maintenance manuals. 



  
 Frostburg State University 
 220519-2 Cumberland Hall Renovation 

PART 2 - PRODUCTS 

2.1 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Palmer Wahl Instrumentation Group. 
b. Trerice, H. O. Co. 
c. Weiss Instruments, Inc. 
d. Winters Instruments - U.S. 

2. Standard:  ASME B40.200. 
3. Case:  Cast aluminum 7-inch nominal size unless otherwise indicated. 
4. Case Form:  Adjustable angle unless otherwise indicated. 
5. Tube:  Glass with magnifying lens and blue or red organic liquid. 
6. Tube Background:  Nonreflective aluminum with permanently etched scale markings 

graduated in deg F and deg C. 
7. Window:  Glass. 
8. Stem:  Aluminum and of length to suit installation. 

a. Design for Thermowell Installation:  Bare stem. 

9. Connector:  1-1/4 inches, with ASME B1.1 screw threads. 
10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale range. 

2.2 THERMOWELLS 

A. Thermowells: 

1. Standard:  ASME B40.200. 
2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting. 
3. Material for Use with Copper Tubing:  CNR or CUNI. 
4. Material for Use with Steel Piping:  CRES. 
5. Type:  Stepped shank unless straight or tapered shank is indicated. 
6. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads. 
7. Internal Threads:  1/2, 3/4, and 1 inch, with ASME B1.1 screw threads. 
8. Bore:  Diameter required to match thermometer bulb or stem. 
9. Insertion Length:  Length required to match thermometer bulb or stem. 
10. Lagging Extension:  Include on thermowells for insulated piping and tubing. 
11. Bushings:  For converting size of thermowell's internal screw thread to size of 

thermometer connection. 

B. Heat-Transfer Medium:  Mixture of graphite and glycerin. 
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2.3 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Ashcroft Inc. 
b. Ernst Flow Industries. 
c. Palmer Wahl Instrumentation Group. 
d. Trerice, H. O. Co. 
e. Weiss Instruments, Inc. 

2. Standard:  ASME B40.100. 
3. Case:  Liquid-filled type(s); cast aluminum or drawn; 6-inch nominal diameter. 
4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 
5. Pressure Connection:  Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated. 
6. Movement:  Mechanical, with link to pressure element and connection to pointer. 
7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi 

and kPa. 
8. Pointer:  Dark-colored metal. 
9. Window:  Glass. 
10. Ring:  Stainless steel. 
11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range. 

2.4 GAGE ATTACHMENTS 

A. Snubbers:  ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and 
piston-type surge-dampening device.  Include extension for use on insulated piping. 

B. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads. 

2.5 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following 
available manufacturers offering products that may be incorporated into the Work include, but 
are not limited to, the following: 

1. Miljoco Corporation. 
2. Peterson Equipment Co., Inc. 
3. Trerice, H. O. Co. 
4. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 
5. Weiss Instruments, Inc. 

B. Description:  Test-station fitting made for insertion into piping tee fitting. 
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C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include 
extended stem on units to be installed in insulated piping. 

D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread. 

E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F. 

F. Core Inserts:  Chlorosulfonated polyethylene synthetic self-sealing rubber. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in 
piping tees. 

B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if 
required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions. 

F. Install valve and snubber in piping for each pressure gage for fluids. 

G. Install test plugs in piping tees. 

H. Install thermometers in the following locations: 

1. Inlet and outlet of each water heater. 
2. Inlet and outlet of each domestic hot-water storage tank. 

I. Install pressure gages in the following locations: 

1. Building water service entrance into building. 
2. Inlet and outlet of each pressure-reducing valve. 
3. Suction and discharge of each domestic water pump. 

3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance 
of meters, gages, machines, and equipment. 

3.3 ADJUSTING 

A. Adjust faces of meters and gages to proper angle for best visibility. 
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3.4 THERMOMETER SCHEDULE 

A. Thermometers at inlet and outlet of each domestic water heater shall be one of the following: 

1. Direct-mounted, metal-case, vapor-actuated type. 
2. Industrial-style, liquid-in-glass type. 
3. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts. 

B. Thermometers at inlet and outlet of each domestic hot-water storage tank shall be one of the 
following: 

1. Direct-mounted, metal-case, vapor-actuated type. 
2. Industrial-style, liquid-in-glass type. 
3. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts. 

C. Thermometer stems shall be of length to match thermowell insertion length. 

3.5 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Domestic Cold-Water Piping:  0 to 100 deg F. 

B. Scale Range for Domestic Hot-Water Piping:  0 to 250 deg F. 

3.6 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at discharge of each water service into building shall be the following: 

1. Liquid-filled Sealed direct-mounted, metal case. 
2. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts. 

B. Pressure gages at inlet and outlet of each water pressure-reducing valve shall be the following: 

1. Liquid-filled Sealed direct-mounted, metal case. 
2. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts. 

C. Pressure gages at suction and discharge of each domestic water pump shall be the following: 

1. Liquid-filled Sealed direct-mounted, metal case. 
2. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts. 

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Water Service Piping:  0 to 160 psi. 

B. Scale Range for Domestic Water Piping:  0 to 100 psi. 

END OF SECTION 220519 
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 
2. Bronze lift check valves. 
3. Bronze swing check valves. 
4. Lubricated plug valves. 

B. Related Sections: 

1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections 
only. 

2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags 
and schedules. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated. 
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1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set ball and plug valves open to minimize exposure of functional surfaces. 
4. Set butterfly valves closed or slightly open. 
5. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 
 
1. Handlever:  For quarter-turn valves NPS 6 and smaller. 
2. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5 

plug valves, for each size square plug-valve head. 
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E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 
protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Solder Joint:  With sockets according to ASME B16.18. 
3. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Hammond Valve. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 
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B. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Three piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 

2.3 BRONZE LIFT CHECK VALVES 

A. Class 125, Lift Check Valves with Nonmetallic Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Hammond Valve. 
b. Milwaukee Valve Company. 
c. Mueller Steam Specialty; a division of SPX Corporation. 
d. NIBCO INC. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 2. 
b. CWP Rating:  200 psig. 
c. Body Design:  Vertical flow. 
d. Body Material:  ASTM B 61 or ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  NBR, PTFE, or TFE. 
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2.4 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Nonmetallic Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Crane Co.; Crane Valve Group; Jenkins Valves. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 4. 
b. CWP Rating:  200 psig. 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  PTFE or TFE. 

2.5 LUBRICATED PLUG VALVES 

A. Class 125, Regular-Gland, Lubricated Plug Valves with Threaded Ends: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Nordstrom Valves, Inc. 

2. Description: 

a. Standard:  MSS SP-78, Type II. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-

sealing system. 
d. Pattern:  Regular. 
e. Plug:  Cast iron or bronze with sealant groove. 

B. Class 125, Cylindrical, Lubricated Plug Valves with Threaded Ends: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 
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a. Homestead Valve; a division of Olson Technologies, Inc. 
b. Milliken Valve Company. 
c. R & M Energy Systems; a unit of Robbins & Myers, Inc. 

2. Description: 

a. Standard:  MSS SP-78, Type IV. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-

sealing system. 
d. Pattern:  [Regular or short] [Venturi] <Insert pattern>. 
e. Plug:  Cast iron or bronze with sealant groove. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 
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2. Lift Check Valves:  With stem upright and plumb. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball,  plug valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below. 

2. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 
3. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 
4. For Steel Piping, NPS 5 and Larger:  Flanged ends. 

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves:  Two or Three piece, full port, bronze with [bronze] stainless-steel trim. 
3. Bronze Swing Check Valves:  Class 125, nonmetallic disc. 

    B. Pipe NPS 2-1/2 and Larger: 

4. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 
flanged ends. 

5. Iron Ball Valves:  Class 150. 
6. Iron Swing Check Valves:  Class 125, nonmetallic-to-metal seats. 

END OF SECTION 220523 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Pipe positioning systems. 
7. Equipment supports. 

B. Related Sections: 

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 
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1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Pipe stands. 
4. Equipment supports. 

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations:  Calculate requirements for designing trapeze hangers. 

D. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 
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B. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc. 
c. Flex-Strut Inc. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut Corporation; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes. 

3. Standard:  MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Metallic Coating:  Electroplated zinc. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anvil International; a subsidiary of Mueller Water Products Inc. 
b. Empire Industries, Inc. 
c. ERICO International Corporation. 
d. NIBCO INC. 
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e. PHD Manufacturing, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, 
accessories, fittings, and other components for supporting multiple parallel pipes. 

3. Standard:  Comply with MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Coating:  Zinc. 

2.4 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Carpenter & Paterson, Inc. 
2. Clement Support Services. 
3. ERICO International Corporation. 
4. National Pipe Hanger Corporation. 
5. PHS Industries, Inc. 
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig 
minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig 
minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 
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2.6 PIPE POSITIONING SYSTEMS 

A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.7 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure. 

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 
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E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

F. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for 
requirements for pipe positioning systems for plumbing fixtures. 

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

N. Suspended hangers from building structural members and concrete floor slabs as follows: 

1. Install hangers plumb and free from contact with objects within ceiling plenum that are 
not part of supporting structural system.  Splay hangers only where required to miss 
obstructions and offsets resulting horizontal forces by bracing, countersplaying, or other 
equally effective means.  

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support standard 
suspension system members, install supplemental suspension members and hangers in 
form of trapezes or equivalent devices. Size supplemental suspension members and 
hangers to support loads within performance limits established by referenced standards.  

3. Secure hangers either directly to structural steel or to inserts, eyescrews, or other devices 
that are secure and appropriate for substrate and in a manner that will not cause them to 
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.  
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4. Anchors must be installed in "rib" portion of metal deck/concrete slab (thickest part of 
slab). 

5. Do not attach hangers to steel deck tabs. 
6. Do not attach hangers to steel roof deck. Provide supplemental framing between 

structural members where spacing of members exceeds required spacing of hangers.  

O. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp shall not project 
through insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
b. NPS 4:  12 inches long and 0.06 inch thick. 

 
5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 
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3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 
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B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing 
systems and attachments for general service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F, pipes 
NPS 4 to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction. 
14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 
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15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with 
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two 
rods if longitudinal movement caused by expansion and contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation might be required in addition 
to expansion and contraction. 

J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

L. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
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5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 
are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 

1-1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from hanger. 
6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 
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7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support. 

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment.  Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability.  These 
supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member. 

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

Q. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

R. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures. 

END OF SECTION 220529 
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch or Stainless steel, 0.025-inch minimum 
thickness, and having predrilled or stamped holes for attachment hardware. 

2. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

4. Fasteners:  Stainless-steel rivets or self-tapping screws. 
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color: White or Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 
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G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to [partially cover] [cover full] 
circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 
both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.4 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter 
height of 3/4 inch for access panel and door labels, equipment labels, and similar operational 
instructions. 

1. Stencil Material:  Aluminum or Brass. 
2. Stencil Paint:  Exterior, gloss, acrylic enamel black unless otherwise indicated.  Paint 

may be in pressurized spray-can form. 
3. Identification Paint:  Exterior, acrylic enamel in colors according to ASME A13.1 unless 

otherwise indicated. 

2.5 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.032-inch Stainless steel, 0.025-inch minimum thickness, and 
having predrilled or stamped holes for attachment hardware. 

2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 
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B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inchbond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing. 

1. Size:  Approximately 4 by 7 inches. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting." 

B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or 
rectangles, complying with ASME A13.1, on each piping system. 

1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 
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C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

D. Pipe Label Color Schedule: 

1. Domestic Water Piping: 

a. Background Color:  White. 
b. Letter Color:  Black. 

2. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  White. 
b. Letter Color:  Black. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
hose connections; and similar roughing-in connections of end-use fixtures and units.  List 
tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water:  2 inches, round. 
b. Hot Water:  2 inches, round. 

2. Valve-Tag Color:  

a. Cold Water:  Natural. 
b. Hot Water: Natural. 
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3. Letter Color: 

a. Cold Water:  Black. 
b. Hot Water:  Black. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

END OF SECTION 220553 
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SECTION 220719 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 
3. Domestic recirculating hot-water piping. 
4. Storm rain water conductor piping 
5. Condensate drainage piping. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied, if any). 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation including 
printed statement of VOC content and chemical components. 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at pipe expansion joints for each type of insulation. 
3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 
4. Detail removable insulation at piping specialties, equipment connections, and access 

panels. 
5. Detail application of field-applied jackets. 
6. Detail application at linkages of control devices. 

D. Samples:  For each type of insulation and jacket indicated.  Identify each Sample, describing 
product and intended use.  Sample sizes are as follows: 

1. Preformed Pipe Insulation Materials:  12 inches long by NPS 2. 
2. Jacket Materials for Pipe:  12 inches long by NPS 2. 
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3. Sheet Jacket Materials:  12 inches square. 
4. Manufacturer's Color Charts:  For products where color is specified, show the full range 

of colors available for each type of finish material. 

E. Qualification Data:  For qualified Installer. 

F. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 
dates of tests and test methods employed. 

G. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

C. Mockups:  Before installing insulation, build mockups for each type of insulation, type of 
piping system application and style of insulation finish components listed below to demonstrate 
quality of insulation application and finishes.  Build mockups in the location indicated or, if not 
indicated, as directed by Architect.  Use materials indicated for the completed Work. 

1. Piping Mockups: 

a. One 10-foot section of NPS 2 straight pipe. 
b. One each of a 90-degree threaded, welded, and flanged elbow. 
c. One each of a threaded, welded, and flanged tee fitting. 
d. One NPS 2 or smaller valve, and one NPS 2-1/2 or larger valve. 
e. Four support hangers including hanger shield and insert. 
f. One threaded strainer and one flanged strainer with removable portion of 

insulation. 
g. One threaded reducer and one welded reducer. 
h. One pressure temperature tap. 
i. One mechanical coupling. 

2. For each mockup, fabricate cutaway sections to allow observation of application details 
for insulation materials, adhesives, mastics, attachments, and jackets. 
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3. Notify Architect seven days in advance of dates and times when mockups will be 
constructed. 

4. Obtain Architect's approval of mockups before starting insulation application. 
5. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

6. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

7. Demolish and remove mockups when directed. 

D. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  
Before preparing piping Shop Drawings establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems.  Insulation application may begin 
on segments that have satisfactory test results. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Mineral-Fiber Insulation: 

a. Johns Manville Corp. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 

2. Flexible Elastomeric Thermal Insulation: 

a. Armacell LLC (Type AP Armaflex). 

2.2 INSULATION MATERIALS 

A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the 
following: 

1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jacket. 

2. Blanket Insulation:  Comply with ASTM C 553, Type II, 1-1/2 PCF density, without 
facing. 

3. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and 
grades: 

a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation, 
for sealing edges of glass-fiber insulation, and for bonding lagging cloth to unfaced 
glass-fiber insulation. 

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces. 

4. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor 
applications.  Comply with MIL-C-19565C, Type II. 

5. Mineral-Fiber Insulating Cements:  Comply with ASTM C 195. 
6. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 

ASTM C 449/C 449M. 

2.3 FIELD-APPLIED JACKETS 

A. General:  ASTM C 921, Type 1, unless otherwise indicated. 

B. Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant kraft paper and 
aluminum foil. 
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C. Aluminum Jacket:  Factory cut and rolled to indicated sizes.  Comply with ASTM B 209, 3003 
alloy, H-14 temper. 

1. Finish and Thickness:  Smooth finish, 0.010 inch thick. 
2. Moisture Barrier:  1-mil-thick, heat-bonded polyethylene and kraft paper. 
3. Elbows:  Preformed, 45- and 90-degree, short- and long-radius elbows; same material, 

finish, and thickness as jacket. 

2.4 ACCESSORIES AND ATTACHMENTS 

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  
Woven glass-fiber fabrics, plain weave, presized a minimum of 8 oz./sq. yd. 

1. Tape Width:  4 inches. 

B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket: 

1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick. 
2. Aluminum:  0.007 inch thick. 

C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, 
soft-annealed, galvanized steel. 

2.5 VAPOR RETARDERS 

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will 
adversely affect insulation application. 
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3.3 GENERAL APPLICATION REQUIREMENTS 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; free of voids throughout the length of 
piping, including fittings, valves, and specialties. 

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses 
required for each piping system. 

C. Use accessories compatible with insulation materials and suitable for the service.  Use 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs. 

E. Apply multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor 
retarder. 

H. Keep insulation materials dry during application and finishing. 

I. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer. 

J. Apply insulation with the least number of joints practical. 

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-
retarder integrity, unless otherwise indicated.  Refer to special instructions for applying 
insulation over fittings, valves, and specialties. 

L. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic. 

1. Apply insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor retarders are indicated, extend insulation on 

anchor legs at least 12 inches from point of attachment to pipe and taper insulation ends.  
Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain vapor retarder. 

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by the insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and 
shield. 
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M. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper 
insulation ends.  Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain vapor retarder. 

N. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 

O. Apply insulation with integral jackets as follows: 

1. Pull jacket tight and smooth. 
2. Circumferential Joints:  Cover with 3-inch-wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 
strip and spaced 4 inches o.c. 

3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  
Staple laps with outward clinching staples along edge at 4 inches o.c. 

a. Exception:  Do not staple longitudinal laps on insulation having a vapor retarder. 

4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and 
joints and at ends adjacent to flanges, unions, valves, and fittings. 

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with 
vapor-retarder mastic. 

P. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof 
flashing. 

1. Seal penetrations with vapor-retarder mastic. 
2. Apply insulation for exterior applications tightly joined to interior insulation ends. 
3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below top 

of roof flashing. 
4. Seal metal jacket to roof flashing with vapor-retarder mastic. 

Q. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

R. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and 
floors. 

S. Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations 
of fire-rated walls and partitions.  Seal with firestop material. 
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T. Floor Penetrations:  Apply insulation continuously through floor assembly. 

1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor 
supports penetrate vapor retarder. 

3.4 MINERAL-FIBER INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows: 

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without 
deforming insulation materials. 

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with vapor-
retarder mastic.  Apply vapor retarder to ends of insulation at intervals of 15 to 20 feet to 
form a vapor retarder between pipe insulation segments. 

3. For insulation with factory-applied jackets, secure laps with outward clinched staples at 6 
inches o.c. 

4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal 
tabs but secure tabs with additional adhesive as recommended by the insulation material 
manufacturer and seal with vapor-retarder mastic. 

B. Apply insulation to fittings and elbows as follows: 

1. Apply premolded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions. 

2. When premolded insulation elbows and fittings are not available, apply mitered sections 
of pipe insulation to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire, tape, or bands. 

3. Cover fittings with fitting covers.  Overlap covers on pipe insulation jackets at least 1 
inch at each end.  Secure fitting covers with manufacturer's attachments and accessories.  
Seal seams with tape and vapor-retarder mastic. 

C. Apply insulation to valves and specialties as follows: 

1. Apply premolded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions. 

2. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation.  For check valves, arrange insulation for access to strainer basket 
without disturbing insulation. 

3. Apply insulation to flanges as specified for flange insulation application. 

3.5 FIELD-APPLIED JACKET APPLICATION 

A. Apply metal jacket for all exterior piping with 2-inch overlap at longitudinal seams and end 
joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 
sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints. 
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3.6 FINISHES 

A. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

3.7 PIPING SYSTEM APPLICATIONS 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 

B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following 
systems, materials, and equipment: 

1. Flexible connectors. 
2. Vibration-control devices. 
3. Chrome-plated pipes and fittings, unless potential for personnel injury. 

3.8 FIELD QUALITY CONTROL 

A. Inspection:  Perform the following field quality-control inspections, after installing insulation 
materials, jackets, and finishes, to determine compliance with requirements: 

1. Inspect fittings and valves randomly selected by Architect. 

B. Insulation applications will be considered defective if sample inspection reveals noncompliance 
with requirements.  Remove defective Work and replace with new materials according to these 
Specifications. 

C. Reinstall insulation and covers on fittings and valves uncovered for inspection according to 
these Specifications. 

3.9 INSULATION APPLICATION SCHEDULE, GENERAL 

A. Refer to insulation application schedules for required insulation materials, vapor retarders, and 
field-applied jackets. 

B. Application schedules identify piping system and indicate pipe size ranges and material, 
thickness, and jacket requirements. 

3.10 INTERIOR INSULATION APPLICATION SCHEDULE 

A. Service:  Domestic hot and recirculated hot water. 

1. Operating Temperature:  60 to 140 deg F. 
2. Insulation Material:  Mineral fiber. 
3. Insulation Thickness, All Sizes 1-inch. 
4. Field-Applied Jacket:  Aluminum, where exposed in finished spaces only. 
5. Vapor Retarder Required:  No. 
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6. Finish:  None. 

B. Service:  Domestic cold water. 

1. Operating Temperature:  35 to 60 deg F. 
2. Insulation Material:  Mineral fiber. 
3. Insulation Thickness:  1 inch. 
4. Field-Applied Jacket:  Aluminum, where exposed in finished spaces only. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  None. 

C. Service:  Rainwater conductors (All vertical and horizontal piping aboveground, including 
existing rain water conductors that do not include insulation presently). 

1. Operating Temperature:  32 to 100 deg F. 
2. Insulation Material:  Mineral Fiber. 
3. Insulation Thickness:  1 inch. 
4. Field-Applied Jacket:  Aluminum, where exposed in finished spaces only. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  None. 

D. Service:  Roof drain bodies. 

1. Operating Temperature:  32 to 100 deg F. 
2. Insulation Material:  Mineral fiber. 
3. Insulation Thickness:  1 inch. 
4. Field-Applied Jacket:  None. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  None. 

E. Service:  Condensate drainage piping. 

1. Operating Temperature:  35 to 75 deg F. 
2. Insulation Material:  Mineral fiber. 
3. Insulation Thickness:  1/2 inch. 
4. Field-Applied Jacket:  None. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  None. 

END OF SECTION 220719 
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SECTION 221113 - FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: For piping and specialties including relation to other services in same 
area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, 
and elevations. 

B. Field quality-control test reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water valves and specialties to include in emergency, 
operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with standards of authorities having jurisdiction for potable-water-service piping, 
including materials, installation, testing, and disinfection. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping. 

D. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-
pw" on piping. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling. Set valves closed to prevent rattling. 

B. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and 
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

C. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural 
capacity of floor when storing inside. 

D. Protect flanges, fittings, and specialties from moisture and dirt. 

E. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary water-distribution service according to requirements 
indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of service. 
2. Do not proceed with interruption of water-distribution service without Owner's written 

permission. 

1.8 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 PVC PIPE AND FITTINGS 

A. PVC, AWWA Pipe: AWWA C900, Class 200, with bell end with gasket, and with spigot end. 

1. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 
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2.2 JOINING MATERIALS 

A. Refer to Section 330500 "Common Work Results for Utilities" for commonly used joining 
materials. 

B. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer. 

C. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer, unless otherwise indicated. 

2.3 PIPING SPECIALTIES 

A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least 
equal to and ends compatible with, piping to be joined. 

B. Flexible Connectors: 

1. Nonferrous-Metal Piping: Bronze hose covered with bronze wire braid; with copper-tube, 
pressure-type, solder-joint ends or bronze flanged ends brazed to hose. 

2.4 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

1. Nonrising-Stem, Resilient-Seated Gate Valves: 

a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or 
ductile-iron gate, resilient seats, bronze stem, and stem nut. 

1) Standard: AWWA C509. 
2) Minimum Pressure Rating: 200 psig. 
3) End Connections: Mechanical joint. 
4) Interior Coating: Complying with AWWA C550. 

2.5 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, 
adjustable extension of length required for depth of burial of valve, plug with lettering 
"WATER," and bottom section with base that fits over valve and with a barrel approximately 5 
inches in diameter. 

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve, and socket matching valve operating nut. 
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 312000 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General: Use pipe, fittings, and joining methods for piping systems according to the following 
applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure 
rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints 
indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 4 to NPS 8shall be the following: 

1. PE, AWWA pipe; PE, AWWA fittings; ductile-iron, mechanical-joint fittings 

3.3 VALVE APPLICATIONS 

A. General Application: Use mechanical-joint-end valves for NPS 3 and larger underground 
installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG, 
nonrising-stem gate valves for installation with indicator posts. Use corporation valves and curb 
valves with ends compatible with piping, for NPS 2 and smaller installation. 

B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the 
following requirements apply: 

1. Underground Valves, NPS 3and Larger: AWWA, cast-iron, nonrising-stem, [resilient 
seated gate valves with valve box. 

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. See Section 330500 "Common Work Results for Utilities" for piping-system common 
requirements. 

3.5 PIPING INSTALLATION 

A. Water-Main Connection: Arrange with Owner for in location indicated in water main. 

B. Water-Main Connection: Tap water main according to requirements of the Owner and of size 
and in location indicated. 
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C. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23. 

3.6 JOINT CONSTRUCTION 

A. See Section 330500 "Common Work Results for Utilities" for basic piping joint construction. 

B. Make pipe joints according to the following: 

1. PVC Piping Gasketed mechanical Joints: Use joining materials according to 
AWWA C900. Construct joints with elastomeric seals and lubricant according to 
ASTM D 2774 or  

3.7 ANCHORAGE INSTALLATION 

A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and 
restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. 
Include anchorages for the following piping systems: 

1. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed 
ferrous anchorage devices. 

3.8 VALVE INSTALLATION 

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground 
valve with stem pointing up and with valve box. 

3.9 CONNECTIONS 

A. See Section 330500 "Common Work Results for Utilities" for piping connections to valves and 
equipment. 

B. Connect water-distribution piping to existing water main 

3.10 FIELD QUALITY CONTROL 

A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks 
have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to 
stabilize system. Use only potable water. 

B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours. 
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1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold 
at test pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and 
hold for 1 more hour. Maximum allowable leakage is 2 quarts per hour per 100 joints. 
Remake leaking joints with new materials and repeat test until leakage is within allowed 
limits. 

C. Prepare reports of testing activities. 

3.11 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-distribution piping. Locate below finished grade, directly over piping. 
Underground warning tapes are specified in Section 312000 "Earth Moving." 

3.12 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that have been 
altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
NFPA 24 for flushing of piping. Flush piping system with clean, potable water until dirty 
water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 50 
ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with water/chlorine 
solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 
hours. 

c. After standing time, flush system with clean, potable water until no chlorine 
remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 221113 
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SECTION 221116 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside 
buildings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For transition fittings and dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated: 

1. Notify Owner no fewer than ten days in advance of proposed interruption of water 
service. 

2. Do not interrupt water service without Owner's written permission. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61.   

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type Lwater tube, drawn temper. 

B. Soft Copper Tube:  ASTM B 88, Type Kwater tube, annealed temper. 

C. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

E. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Solder-joint or threaded ends. 

2.3 CPVC PIPING 

A. CPVC Pipe: ASTM F 441/F 441M, Schedule 80. 

1. CPVC Socket Fittings: ASTM F 439 for Schedule 80. 
2. CPVC Threaded Fittings: ASTM F 437, Schedule 80. 

B. CPVC Piping System: ASTM D 2846/D 2846M, SDR 11, pipe and socket fittings. 

C. CPVC Tubing System: ASTM D 2846/D 2846M, SDR 11, tube and socket fittings. 

2.4 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inchthick or ASME B16.21, nonmetallic and 
asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 
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B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys. 

D. Flux:  ASTM B 813, water flushable. 

E. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

2.5 ENCASEMENT FOR PIPING 

A. Standard:  ASTM A 674 or AWWA C105/A21.5. 

B. Form:  Sheet or tube. 

C. Color:  Black or natural. 

2.6 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system 
fitting. 

C. Sleeve-Type Transition Coupling:  AWWA C219. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Cascade Waterworks Manufacturing. 
b. Dresser, Inc.; Piping Specialties Products. 
c. JCM Industries. 
d. Smith-Blair, Inc.; a Sensus company. 
e. Viking Johnson. 

D. Plastic-to-Metal Transition Fittings: 

1. Description: 

a. CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions. 

b. One end with threaded brass insert and one solvent-cement-socket or threaded end. 
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E. Plastic-to-Metal Transition Unions: 

1. Description: 

a. CPVC or PVC four-part union. 
b. Brass[ or stainless-steel threaded end. 
c. Solvent-cement-joint or threaded plastic end. 
d. Rubber O-ring. 
e. Union nut. 

2.7 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International. 
e. Matco-Norca. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 

2. Standard:  ASSE 1079. 
3. Pressure Rating:  125 psigminimum at 180 deg F. 
4. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
c. Matco-Norca. 
d. Watts; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 

2. Standard:  ASSE 1079. 
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3. Factory-fabricated, bolted, companion-flange assembly. 
4. Pressure Rating:  150 psig.  
5. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping.  Indicated locations and arrangements are used to size pipe and calculate friction 
loss, expansion, and other design considerations.  Install piping as indicated unless deviations to 
layout are approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 
and AWWA M41. 

D. Install underground copper tube and ductile-iron pipe in PE encasement according to 
ASTM A 674 or AWWA C105/A21.5. 

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside 
the building at each domestic water-service entrance.  Comply with requirements for pressure 
gages in Division 22 Section "Meters and Gages for Plumbing Piping" and with requirements 
for drain valves and strainers in Division 22 Section "Domestic Water Piping Specialties." 

F. Install shutoff valve immediately upstream of each dielectric fitting. 

G. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb. 

H. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

K. Install piping to permit valve servicing. 

L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than the system pressure rating used in applications below unless otherwise indicated. 
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M. Install piping free of sags and bends. 

N. Install fittings for changes in direction and branch connections. 

O. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

P. Install thermometers on inlet and outlet piping from each water heater.  Comply with 
requirements for thermometers in Division 22 Section "Meters and Gages for Plumbing Piping." 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for 
Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing 
Piping." 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," "Brazed 
Joints" chapter. 

E. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service.  Join flanges with gasket and bolts according to 
ASME B31.9. 
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G. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of 
both piping systems. 

3.3 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Aboveground Domestic Water Piping NPS 2nd Smaller:  Plastic-to-metal 
transition fittings. 

3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2and Smaller:  Use dielectric couplings or nipples. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices in Division 22 Section "Vibration and 
Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger, support products, and installation in Division 22 
Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feetand Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feetif Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feetor Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 3/4and Smaller:  60 incheswith 3/8-inchrod. 
2. NPS 1 and NPS 1-1/4:  72 incheswith 3/8-inchrod. 
3. NPS 1-1/2 and NPS 2:  96 incheswith 3/8-inchrod. 
4. NPS 2-1/2:  108 incheswith 1/2-inchrod. 
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F. Install supports for vertical copper tubing every 10 feet. 

G. Install hangers for steel piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4 and Smaller:  84 incheswith 3/8-inchrod. 
2. NPS 1-1/2:  108 incheswith 3/8-inchrod. 
3. NPS 2:  10 feetwith 3/8-inchrod. 
4. NPS 2-1/2:  11 feetwith 1/2-inchrod. 

H. Install supports for vertical steel piping every 15 feet. 

I. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's 
written instructions. 

J. Install vinyl-coated hangers for CPVC piping, with maximum horizontal spacing and minimum 
rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

K. Support vertical runs of CPVC piping to comply with manufacturer's written instructions, 
locally enforced codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 
to the following: 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 
smaller than sizes of water heater connections. 

2. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not smaller 
than that required by plumbing code.  Comply with requirements for connection sizes in 
Division 22 plumbing fixture Sections. 

3. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection. 
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3.7 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification materials and 
installation in Division 22 Section "Identification for Plumbing Piping and Equipment." 

B. Label pressure piping with system operating pressure. 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day before 
inspection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction: 

1) Roughing-in Inspection:  Arrange for inspection of piping before concealing 
or closing in after roughing in and before setting fixtures. 

2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 
specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements. 

c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests 
or inspections, make required corrections and arrange for reinspection. 

d. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping.  Check components to determine that they are not air 
bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit a 
separate report for each test, complete with diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered 
or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psigabove operating pressure, 
without exceeding pressure rating of piping system materials.  Isolate test source 
and allow it to stand for four hours.  Leaks and loss in test pressure constitute 
defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 
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B. Domestic water piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.9 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping 
to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during 
installation. 

6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 
8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.10 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 
50 ppmof chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 
200 ppmof chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
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e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Clean non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are 
not prescribed, follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-
sample approvals from authorities having jurisdiction. 

D. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

3.11 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Aboveground domestic water piping, NPS 2and smaller, shall be the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; 
and soldered joints. 

2. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints. 
3. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints. 
4. CPVC Tubing System: CPVC tube; CPVC socket fittings; and solvent-cemented joints. 

NPS 1-1/2 and NPS 2 CPVC pipe with CPVC socket fittings may be used instead of 
tubing. 

D. Aboveground domestic water piping, NPS 2-1/2 larger, shall be the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; 
and brazed or soldered joints. 

2. CPVC, Schedule 80; socket fittings; and solvent-cemented joints. 
3. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints. 
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3.12 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

1. Shutoff Duty:  Use ball valves for piping NPS 2and smaller.   
2. Throttling Duty:  Use ball valves for piping NPS 2 and smaller.  
3. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

END OF SECTION 221116 
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vacuum breakers. 
2. Backflow preventers. 
3. Water pressure-reducing valves. 
4. Balancing valves. 
5. Temperature-actuated, water mixing valves. 
6. Strainers. 
7. Hose bibbs. 
8. Wall hydrants. 
9. Drain valves. 
10. Air Vents 
11. Water-hammer arresters. 
12. Trap-seal primer valves. 
13. Water filters. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  For domestic water piping specialties. 

1. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Potable-water piping and components shall comply with NSF 61 and NSF 14. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 
indicated. 

2.3 VACUUM BREAKERS 

A. Hose-Connection Vacuum Breakers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc. 
b. Prier Products, Inc. 
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
d. Woodford Manufacturing Company; a division of WCM Industries, Inc. 
e. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products. 

2. Standard:  ASSE 1011. 
3. Body:  Bronze, nonremovable, with manual drain. 
4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
5. Finish:  Chrome or nickel plated. 

B. Pressure Vacuum Breakers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 
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2. Standard:  ASSE 1020. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  5 psig maximum, through middle third of flow range. 
5. Size:  As noted or required on drawings. 
6. Accessories: 

a. Valves:  Ball type, on inlet and outlet. 

2.4 BACKFLOW PREVENTERS 

A. Intermediate Atmospheric-Vent Backflow Preventers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1012. 
3. Operation:  Continuous-pressure applications. 
4. Size:  NPS 1/2 or NPS 3/4. 
5. Body:  Bronze. 
6. End Connections:  Solder joint. 
7. Finish:  Chrome plated. 

B. Reduced-Pressure-Principle Backflow Preventers:  

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1013. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  12 psig maximum, through middle third of flow range. 
5. Size:  As noted on drawings. 
6. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved or stainless steel for NPS 2-1/2 and larger. 
7. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
8. Configuration:  Designed for horizontal, straight-through flow. 
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9. Accessories: 

a. Valves NPS 2 and Smaller:  Ball type with threaded ends on inlet and outlet. 
b. Valves NPS 2-1/2 and Larger:  Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet. 
c. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection. 

C. Double-Check, Backflow-Prevention Assemblies: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1015. 
3. Operation:  Continuous-pressure applications unless otherwise indicated. 
4. Pressure Loss:  5 psig maximum, through middle third of flow range. 
5. Size:  As noted on drawings. 
6. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved or stainless steel for NPS 2-1/2 and larger. 
7. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
8. Configuration:  Designed for horizontal, straight-through flow. 
9. Accessories: 

a. Valves NPS 2 and Smaller:  Ball type with threaded ends on inlet and outlet. 
b. Valves NPS 2-1/2 and Larger:  Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet. 

D. Dual-Check-Valve Backflow Preventers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1024. 
3. Operation:  Continuous-pressure applications. 
4. Size:  NPS 1/2 or NPS 3/4. 
5. Body:  Bronze with union inlet. 
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2.5 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1003. 
3. Pressure Rating:  Initial working pressure of 150 psig. 
4. Size:  As noted on drawings. 
5. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3. 
6. Valves for Booster Heater Water Supply:  Include integral bypass. 
7. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3. 

2.6 BALANCING VALVES 

A. Copper-Alloy Calibrated Balancing Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Armstrong International, Inc. 
b. ITT Corporation; Bell & Gossett Div. 
c. NIBCO Inc. 
d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

2. Type:  Ball valve with two readout ports and memory-setting indicator. 
3. Body:  bronze. 
4. Size:  Same as connected piping, but not larger than NPS 2. 
5. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case. 

2.7 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Water-Temperature Limiting Devices: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 
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a. Armstrong International, Inc. 
b. Conbraco Industries, Inc. 
c. Leonard Valve Company. 
d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1017. 
3. Pressure Rating:  125 psig. 
4. Type:  Thermostatically controlled, water mixing valve. 
5. Material:  Bronze body with corrosion-resistant interior components. 
6. Connections:  Threaded or union inlets and outlet. 
7. Accessories:  Check stops on hot- and cold-water supplies, and adjustable, temperature-

control handle. 
8. Valve Finish:  Chrome plated. 

B. Primary, Thermostatic, Water Mixing Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Armstrong International, Inc. 
b. Lawler Manufacturing Company, Inc. 
c. Leonard Valve Company. 
d. Powers; a division of Watts Water Technologies, Inc. 

2. Standard:  ASSE 1017. 
3. Pressure Rating:  125 psig minimum unless otherwise indicated. 
4. Type:  Exposed-mounted or Cabinet-type, thermostatically controlled, water mixing 

valve. As noted on drawing. 
5. Material:  Bronze body with corrosion-resistant interior components. 
6. Connections:  Threaded or union inlets and outlet. 
7. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, temperature-control handle. 
8. Valve Finish:  Chrome plated. 
9. Piping Finish:  Chrome plated exposed finish spaces and Copper in unfinished spaces or 

locations. 
10. Cabinet:  Factory fabricated, stainless steel, for recessed or surface mounting and with 

hinged, stainless-steel door. As noted on drawing. 

2.8 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Pressure Rating:  125 psig minimum unless otherwise indicated. 
2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger. 
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3. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
4. Screen:  Stainless steel with round perforations unless otherwise indicated. 
5. Perforation Size: 

a. Strainers NPS 2 and Smaller:  0.033 inch. 
b. Strainers NPS 2-1/2 to NPS 4: 0.062 inch. 
c. Strainers NPS 5 and Larger:  0.125 inch. 

6. Drain:  Factory-installed, hose-end drain valve. 

2.9 HOSE BIBBS 

A. Hose Bibbs "HB-#": 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 
 
a. Chicago Faucets. 
b. Woodford Manufacturing Company. 
c. Zurn Plumbing Products Group; Light Commercial Operation. 

 
2. Standard:  ASME A112.18.1 for sediment faucets. 
3. Body Material:  Bronze. 
4. Seat:  Bronze, replaceable. 
5. Supply Connections:  NPS 3/4 threaded or solder-joint inlet. 
6. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 
7. Pressure Rating:  125 psig. 
8. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-

connection vacuum breaker complying with ASSE 1011. 
9. Finish for Equipment Rooms:  Rough bronze, or chrome plated. 
10. Finish for Service Areas:  Chrome plated. 
11. Finish for Finished Rooms:  Chrome or nickel plated. 
12. Operation for Restrooms:  Operating key. 
13. Operation for Mechanical Rooms and Service Areas:  Lever handle. 
14. Include operating key with each operating-key hose bibb. 
15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 
16. Basis of Design Product "HB-1":  Chicago Faucet No. 293, or equal to. 
17. Basis of Design Product "HB-2":  Zurn No. Z-80501, or equal to. 
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2.10 WALL HYDRANTS 

A. Non-freeze Wall Hydrants "WH-1":    

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
b. Woodford Manufacturing Company. 
c. Zurn Plumbing Products Group; Light Commercial Operation. 

2. Standard:  ASME A112.21.3M for concealed outlet, self-draining wall hydrants. 
3. Pressure Rating:  125 psig. 
4. Operation:  Loose key. 
5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall 

clamp. 
6. Inlet:  NPS 3/4. 
7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
8. Box:  Deep, flush mounting with cover. 
9. Box and Cover Finish:  Polished nickel bronze. 
10. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
11. Nozzle and Wall-Plate Finish:  Polished nickel bronze. 
12. Operating Keys(s):  One with each wall hydrant. 
13. Basis-of-Design Product:  Zurn Model 1300, or equal to. 

2.11 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Standard:  MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating:  400-psig minimum CWP. 
3. Size:  NPS 3/4. 
4. Body:  Copper alloy. 
5. Ball:  Chrome-plated brass. 
6. Seats and Seals:  Replaceable. 
7. Handle:  Vinyl-covered steel. 
8. Inlet:  Threaded or solder joint. 
9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain. 
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2.12 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. MIFAB, Inc. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Watts Drainage Products. 
f. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products. 

2. Standard:  ASSE 1010 or PDI-WH 201. 
3. Type: Copper tube with piston. 
4. Size:  ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.13 AIR VENTS 

A. Bolted-Construction Automatic Air Vents: 

1. Body:  Bronze. 
2. Pressure Rating and Temperature:  125-psig minimum pressure rating at 140 deg F. 
3. Float:  Replaceable, corrosion-resistant metal. 
4. Mechanism and Seat:  Stainless steel. 
5. Size:  NPS 3/8 NPS 1/2 minimum inlet. 
6. Inlet and Vent Outlet End Connections:  Threaded. 

B. Welded-Construction Automatic Air Vents: 

1. Body:  Stainless steel. 
2. Pressure Rating:  150-psig minimum pressure rating. 
3. Float:  Replaceable, corrosion-resistant metal. 
4. Mechanism and Seat:  Stainless steel. 
5. Size:  NPS 3/8 minimum inlet. 
6. Inlet and Vent Outlet End Connections:  Threaded. 

2.14 TRAP-SEAL PRIMER DEVICE 

A. Supply-Type, Trap-Seal Primer Device: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 
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a. MIFAB, Inc. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Company, Inc. 

2. Standard:  ASSE 1018. 
3. Pressure Rating:  125 psig minimum. 
4. Body:  Bronze. 
5. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint. 
6. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint. 
7. Multiple Drain Outlet Distribution Unit: Provide multiple distribution trap primer 

assembly fitting where multiple traps are service and supplied by common trap primer 
valve.      

8. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not 
chrome finished. 

2.15 ELECTRONIC TRAP PRIMING MANIFOLD ASSEMBLY 

A. Furnish and install an electronic trap priming manifold assembly at location shown.  Manifold 
assembly shall be the Precision Plumbing Products, Inc., with 4 to 8 openings on manifold, or 
approved equal.  Unit shall automatically maintain a constant water seal in floor drain traps, and 
shall be capable of supplying a minimum of 2 ounces of potable water at 20 psig in a 24 hour 
period.  Manifold shall include Type "L" copper tubing, assembled with 95-5 lead-free solder; 
circuit breaker, pre-set 24 hour clock, manual override switch, UL Listed or recognized solenoid 
valve; anti-siphon atmospheric vacuum breaker; water hammer arrestor; 14" x 16" x 4" deep 16 
gauge steel metal cabinet; and prime-coated.  Complete with water on-off valve.  Manifold unit 
shall be factory assembled and tested, both mechanically and electrically.  Manifold shall be 
special calibrated for equal water distribution to floor drains.  Mount manifold in accordance 
with manufacturer's installation instructions.  All wiring will be included under the Electrical 
Contract. 

2.16 ICE MACHINE WATER FILTERS 

A. Filter shall be cartridge-type assemblies suitable for potable water.  Include housing, fittings, 
filter cartridges, and cartridge end caps.  Unit shall be wall-mounting type, with housing head 
section with threaded inlet and outlet, mounting bracket, and removable lower section for 10-
inch long filter cartridge.  Cartridge shall be activated-charcoal filter media, 10 inches, with 5-
micron-particulate removable rating.  Filter shall be as manufactured by Cuno, Inc., Ametek, 
Inc. Plymouth Products Div., or approved equal. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination.  Comply with 
authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe-to-floor drain.  Locate air-gap device attached to or 
under backflow preventer.  Simple air breaks are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Install water regulators with inlet and outlet shutoff valves and bypass valve.  Install pressure 
gages on inlet and outlet. 

C. Install balancing valves in locations where they can easily be adjusted, set and tested. 

D. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets 
and with shutoff valve on outlet. 

1. Install cabinet-type units recessed in or surface mounted on wall as specified. 

E. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve and 
pump. 

F. Install water-hammer arresters in water piping according to PDI-WH 201. 

G. Install air vents at high points of water piping.  Install drain piping and discharge onto floor 
drain. 

H. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for 
proper flow. 

3.2 CONNECTIONS 

A. Comply with requirements for piping specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Comply with requirements for ground equipment in Division 26 Section "Grounding and 
Bonding for Electrical Systems." 
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C. Fire-retardant-treated-wood blocking is specified in Division 26 Section "Low-Voltage 
Electrical Power Conductors and Cables" for electrical connections. 

3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 
sign on or near each of the following: 

1. Reduced-pressure-principle backflow preventers. 
2. Double-check, backflow-prevention assemblies. 
3. Dual-check-valve backflow preventers. 
4. Water pressure-reducing valves. 
5. Calibrated balancing valves. 
6. Primary, thermostatic, water mixing valves. 
7. Supply-type, trap-seal primer valves. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit.  Nameplates and signs are specified in Division 22 Section "Identification for 
Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each pressure vacuum breaker, reduced-pressure-principle backflow preventer, and 
double-check, backflow-prevention assembly according to authorities having jurisdiction 
and the device's reference standard. 

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

END OF SECTION 221119 
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SECTION 221123 - DOMESTIC WATER CIRCULATING PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes pumps for the building hot water circulating systems. 

B. Related Sections include the following: 
 
1. Division 26 Sections for power-supply wiring, field-installed disconnects, electrical 

devices, and motor controllers. 

1.3 SUBMITTALS 

A. Product Data:  Include certified performance curves and rated capacities of selected models; 
shipping, installed, and operating weights; furnished specialties; and accessories for each type 
and size of pump specified.  Indicate pumps' operating point on curves. 

B. Shop Drawings:  Show layout and connections for pumps.  Include setting drawings with 
templates, directions for installation of foundation and anchor bolts, and other anchorages. 
 
1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate 

between manufacturer-installed and field-installed wiring. 

C. Maintenance Data:  For each pump specified to include in maintenance manuals specified in 
Division 1. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain same type of pumps through one source from a single 
manufacturer. 

B. Product Options:  Drawings indicate size, profiles, connections, and dimensional requirements 
of pumps and are based on specific manufacturer types and models indicated.  Other 
manufacturers' pumps with equal performance characteristics may be considered.  Refer to 
Division 1 Section "Substitutions." 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

 
1. In-Line Circulators: 

 
a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Crane Pumps & Systems, Inc.; Weinman Div. 
d. ITT Fluid Technology Corp.; ITT Bell & Gossett Div. 
e. Taco, Inc. 

2.2 PUMPS, GENERAL 

A. Description:  Factory-assembled and -tested, single-stage, centrifugal pump units; complying 
with UL 778; suitable for potable-water service; with all-bronze or stainless-steel construction 
and components in contact with water made of corrosion-resistant materials. 

B. Motors:  Comply with requirements in Division 22 Section "Plumbing Motors" with built-in 
thermal-overload protection appropriate for motor size and duty. 

C. End Connections for NPS 2 and Smaller:  Threaded.  Pumps available only with flanged ends 
may be furnished with threaded companion flanges. 

D. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested units before 
shipping. 

E. Manufacturer's Preparation for Shipping:  Clean flanges and exposed machined metal surfaces 
and treat with anticorrosion compound after assembly and testing.  Protect flanges, pipe 
openings, and nozzles. 

2.3 IN-LINE CIRCULATORS 

A. Description:  Horizontal in-line circulator, rated for 125-psig minimum working pressure and 
minimum continuous water temperature of 225 deg F. 
 
1. Construction:  Radially split, all-bronze casing. 
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2. Impeller:  ASTM B 36/B 36M, rolled brass; or ASTM B 584, cast bronze; overhung, 
single suction, and keyed to shaft. 

3. Seal:  Mechanical. 
4. Shaft and Sleeve:  Steel shaft, with oil-lubricated copper sleeve. 
5. Pump Bearings:  Oil-lubricated. 
6. Motor:  Single speed, with oil-lubricated bearings, unless otherwise indicated; and 

resiliently mounted to pump casing. 
7. Circulating Pump "CP-1":  Bell & Gossett Model No. PL-36B Part No. 1BL003LF, or 

equal to. 

2.4 PUMP SHUTDOWN 

A. Circulating pumps will be controlled during off periods or non-occupancy of the building under 
the Building Controls System (Division 23 work). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water distribution piping to verify actual locations of connections 
before pump installation. 

3.2 INSTALLATION 

A. Install pumps according to manufacturer's written instructions and with access for periodic 
maintenance, including removing motors, impellers, couplings, and accessories. 

B. Support pumps and piping so weight of piping is not supported by pumps. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping and specialties.  The following are specific connection 
requirements: 
 
1. Connect water distribution piping to pumps.  Install suction and discharge pipe equal to 

or greater than size of pump nozzles.  Refer to Division 22 Section "Domestic Water 
Distribution Piping." 

2. Install shutoff valve and strainer on suction side of pumps, and check valve and throttling 
valve on discharge side of pumps.  Install valves same size as connected piping.  Refer to 
Division 22 Section "Plumbing Valves" for general-duty valves and Division 22 Section 
"Plumbing Specialties" for strainers. 

3. Install pressure gages at suction and discharge of pumps.  Install at integral pressure-gage 
tappings where provided or install pressure-gage connectors in suction and discharge 
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piping around pumps.  Refer to Division 22 Section "Plumbing Meters and Gages" for 
pressure gages and gage connectors. 

B. Electrical wiring and connections are specified in Division 26 Sections. 

C. Ground equipment. 
 
1. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values.  If manufacturer's torque values are not indicated, use those specified 
in UL 486A and UL 486B. 

3.4 COMMISSIONING 

A. Check suction piping connections for tightness. 

B. Clean strainers on suction piping. 

C. Final Checks before Starting:  Perform the following preventive maintenance operations: 
 
1. Lubricate oil-lubricated-type bearings. 
2. Verify that pump is free to rotate by hand and that pump for handling hot liquids is free to 

rotate with pump hot and cold.  Do not operate pump if it is bound or drags, until cause of 
trouble is determined and corrected. 

D. Starting procedure for pumps is as follows: 
 
1. Prime pump by opening suction valves and closing drains, and prepare pump for 

operation. 
2. Open circulating line valve if pump should not be operated against dead shutoff. 
3. Start motor. 
4. Open discharge valve slowly. 
5. Check general mechanical operation of pump and motor. 
6. Close circulating line valve once there is sufficient flow through pump to prevent 

overheating. 

END OF SECTION 221123 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For solvent drainage system.  Include plans, elevations, sections, and details. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 
plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent 
piping and "NSF-sewer" for plastic sewer piping. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. ANACO-Husky. ("2000" Aboveground – "4000" Below ground) 
b. Clamp-All Corp. ("80" Aboveground – "125" Below ground) 
c. Mission Rubber Company; a division of MCP Industries, Inc. ("Heavyweight" 

Aboveground) 

2. Standards:  ASTM C 1277 and ASTM C 1540. 
3. Description:  Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.3 COPPER TUBE AND FITTINGS 

A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

B. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, 
solder-joint fittings. 

C. Hard Copper Tube:  ASTM B 88, Type L, water tube, drawn temper. 

D. Solder:  ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

2.4 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 

B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe. 

C. Adhesive Primer:  ASTM F 656. 
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1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive primer shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Solvent Cement:  ASTM D 2564. 

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Solvent cement shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.5 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements:  Fitting or device for joining piping with small differences in 
OD's or of different materials.  Include end connections same size as and compatible with 
pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping 
system fitting. 

3. Pressure Transition Couplings: 

a. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following: 

1) Cascade Waterworks Mfg. Co. 
2) Dresser, Inc. 
3) EBAA Iron, Inc. 
4) JCM Industries, Inc. 
5) Romac Industries, Inc. 
6) Viking Johnson. 

b. Standard:  AWWA C219. 
c. Description:  Metal, sleeve-type same size as, with pressure rating at least equal to, 

and ends compatible with, pipes to be joined. 
d. Center-Sleeve Material:  Stainless steel. 
e. Gasket Material:  Natural or synthetic rubber. 
f. Metal Component Finish:  Corrosion-resistant coating or material. 



 
 
 
 
 Frostburg State University 
 221316-4 Cumberland Hall Renovation 

B. Dielectric Fittings: 

1. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be 
joined. 

2. Dielectric Unions: 

a. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following: 

1) Capitol Manufacturing Company. 
2) Central Plastics Company. 
3) Hart Industries International, Inc. 
4) Jomar International Ltd. 
5) Matco-Norca, Inc. 
6) McDonald, A. Y. Mfg. Co. 
7) Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
8) Wilkins; a Zurn company. 

b. Description: 

1) Standard:  ASSE 1079. 
2) Pressure Rating:  125 psig minimum at 180 deg F. 
3) End Connections:  Solder-joint copper alloy and threaded ferrous. 

3. Dielectric Flanges: 

a. Manufacturers:  Subject to compliance with requirements, provide products by the 
following available manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following: 

1) Capitol Manufacturing Company. 
2) Central Plastics Company. 
3) Matco-Norca, Inc. 
4) Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
5) Wilkins; a Zurn company. 

b. Description: 

1) Standard:  ASSE 1079. 
2) Factory-fabricated, bolted, companion-flange assembly. 
3) Pressure Rating:  125 psig minimum at 180 deg F. 
4) End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 
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PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 
on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 
with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 
change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 
of flow is prohibited. 

K. Lay buried building drainage piping beginning at low point of each system.  Install true to 
grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 
upstream.  Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 
each joint as completed. 

L. Install soil and waste drainage and vent piping at the following minimum slopes unless 
otherwise indicated: 



 
 
 
 
 Frostburg State University 
 221316-6 Cumberland Hall Renovation 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

O. Install underground PVC piping according to ASTM D 2321. 

P. Install only specified metallic drainage piping in return air plenum areas or spaces.  No PVC, 
CPVC piping or associated PVC piping Plenum wrap insulation will be accepted for plenum 
area installations. 

Q. PVC drainage and vent piping shall not be installed in return air plenum areas or exposed 
spaces.  Plenum Wrap insulation will not be accepted for aboveground exposed installation.  

R. Install only specified metallic drainage piping and fittings for all sanitary, waste and vent piping 
systems located within in Mechanical Equipment room areas or in any area where waste 
discharge may be potentially 140 degrees F or more.  

S. Condensate Drainage piping:  Hard Copper Tube; ASTM B 88, Type L, water tube, drawn 
temper. 

T. Install restraints, bracing, anchors and supports required for cast iron soil piping and fitting 
according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" Chapter IV, "Installation of 
Cast Iron Soil Pipe and Fittings".  

U. Piping Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with 
closure plug inside the building in sanitary drainage force-main piping.  Comply with 
requirements for cleanouts specified in Division 22 Section "Sanitary Waste Piping 
Specialties." 

2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for 
drains specified in Division 22 Section "Sanitary Waste Piping Specialties." 

V. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

W. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

X. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for 
Plumbing Piping." 
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Y. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing 
Piping." 

3.2 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints. 

B. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

C. Join copper tube and fittings with soldered joints according to ASTM B 828.  Use 
ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder. 

D. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe 
and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.3 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping:  Shielded, nonpressure transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
2. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples or unions. 
3. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flanges. 

3.4 VALVE INSTALLATION 

A. General valve installation requirements are specified in Division 22 Section "General-Duty 
Valves for Plumbing Piping." 
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B. Shutoff Valves: 

1. Install shutoff valve on each sewage pump discharge. 
2. Install full-port ball valve for piping NPS 2 and smaller. 
3. Install gate valve for piping NPS 2-1/2 and larger. 

C. Check Valves:  Install swing check valve, between pump and shutoff valve, on each sewage 
pump discharge. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation specified in 
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments. 
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 
5. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 

60 inches. 

F. Install supports for vertical cast-iron soil piping every 15 feet. 
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G. Install hangers for steel piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4:  84 inches with 3/8-inch rod. 
2. NPS 1-1/2:  108 inches with 3/8-inch rod. 
3. NPS 2:  10 feet with 3/8-inch rod. 
4. NPS 2-1/2:  11 feet with 1/2-inch rod. 
5. NPS 3:  12 feet with 1/2-inch rod. 
6. NPS 4:  12 feet with 5/8-inch rod. 

H. Install supports for vertical steel piping every 15 feet. 

I. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 2-1/2:  108 inches with 1/2-inch rod. 
4. NPS 3 and NPS 4:  10 feet with 1/2-inch rod. 

J. Install supports for vertical copper tubing every 10 feet. 

K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

5. Comply with requirements for cleanouts and drains specified in Division 22 Section 
"Sanitary Waste Piping Specialties." 

6. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and 
union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and 
larger. 
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D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3.7 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification 
specified in Division 22 Section "Identification for Plumbing Piping and Equipment." 

3.8 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 
piping until it has been tested and approved.  Expose work that was covered or concealed 
before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside 
leaders on completion of roughing-in.  Close openings in piping system and fill with 
water to point of overflow, but not less than 10-foot head of water.  From 15 minutes 
before inspection starts to completion of inspection, water level must not drop.  Inspect 
joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps 
filled with water, test connections and prove they are gastight and watertight.  Plug vent-
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stack openings on roof and building drains where they leave building.  Introduce air into 
piping system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap 
of water closet to measure this pressure.  Air pressure must remain constant without 
introducing additional air throughout period of inspection.  Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.9 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint. 

3.10 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground, soil and waste piping NPS 6 and smaller shall be any of the following: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and 
coupled joints. 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 
3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

C. Aboveground, vent piping NPS 6 and smaller shall be any of the following: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and 
coupled joints. 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 
3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

D. Underground, soil, waste, and vent piping NPS 8 and smaller shall be any of the following: 
(Minimum size of all underground sanitary, waste and vent piping shall be 4" or larger.) 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty cast-iron hubless-piping couplings; 
and coupled joints. 
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2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

END OF SECTION 221316 
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

1. Cleanouts. 
2. Floor drains. 
3. Floor sinks. 
4. Roof flashing assemblies. 
5. Through-penetration firestop assemblies. 
6. Miscellaneous sanitary drainage piping specialties. 
7. Flashing materials. 

 

B. Related Sections include the following: 

1. Division 22 Section "Storm Drainage Piping Specialties" for trench drains for storm 
water, channel drainage systems for storm water, roof drains, and catch basins. 

1.3 DEFINITIONS 

A. PVC:  Polyvinyl chloride plastic. 

B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, 
operation, and maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
piping specialty components. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Cleanout Types:  Floor level cleanouts; wall cleanouts. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
b. Josam Company; Josam Division 
c. Watts Drainage Products Inc. 
d. MIFAB, Inc. 
e. Zurn Plumbing Products Group; Specification Drainage Operation 

2. Description:  Cast iron with bronze plug and polished nickel-bronze top. 
3. Appropriate Standard:  ASME A112.36.2. 
4. Material:  Cast-iron body. 
5. Shape:  Round. 
6. Top-Loading Classification:  Medium Duty. 
7. Cover Finish:  Polished nickel-bronze. 
8. In-Line Above Floor Cleanouts: Plugs in wye fittings. 
9. Non-Special Interior Finish Cleanouts:  For floor level cleanouts, similar to Zurn No. ZN-

1400-KC-SC, or equal.  Cleanouts in walls, similar to Zurn No. Z-1445, or equal.  
Cleanouts in carpeting, Zurn No. ZN-1400-KC-CM-SC, or equal.  Access covers, similar 
to Zurn No. ZANB-1460 cover and frame, or equal.    

http://www.specagent.com/LookUp/?uid=123456823770&mf=&src=wd
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2.2 FLOOR DRAINS, FLOOR SINKS, AND AREA DRAINS  

A. Floor Drain Type: (FD-1). 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Zurn Industries, Inc. 
b. Smith, Jay R. Mfg. Co. 
c. Tyler Pipe; Wade Div. 
d. Watts Industries, Inc.; Drainage Products Div. 

2. Description:  Toilet room drain. 
3. Appropriate Standard:  ASME A112.21.1. 
4. Shape:  Round. 
5. Dimension of Top:  6". 
6. Top-Loading Classification:  Medium duty. 
7. Cover and Body Top Finish:  Coated cast iron body with polished nickel-bronze strainer. 
8. Available Products:  Zurn No. ZN-415-6B-Y, or equal, with adjustable polished nickel-

bronze Type "B" 6" strainer, sediment bucket, and clamping collar. 

B. Floor Drain "FD-2": 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Zurn Industries, Inc. 
b. Smith, Jay R. Mfg. Co. 
c. Tyler Pipe; Wade Div. 
d. Watts Industries, Inc.; Drainage Products Div. 

2. Description:  Areaways non-finished floor area's slab on grade. 
3. Appropriate Standard:  ASME A112.21.1. 
4. Shape:  Round. 
5. Dimension of Top:  9". 
6. Top-Loading Classification:  Medium duty. 
7. Cover and Body Top Finish:  Galvanized Cast iron. 
8. Available Products:  Zurn No. Z-550-G-GG-Y, or equal, with flat grate and removable 

sediment bucket, bottom outlet, or equal. 

C. Floor Drain "FD-3": 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Zurn Industries, Inc. 
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b. Smith, Jay R. Mfg. Co. 
c. Tyler Pipe; Wade Div. 
d. Watts Industries, Inc.; Drainage Products Div. 

2. Description:  Mechanical Rooms and other non-finished floor area's slab on grade. 
3. Appropriate Standard:  ASME A112.21.1. 
4. Shape:  Round. 
5. Dimension of Top:  9". 
6. Top-Loading Classification:  Medium duty. 
7. Cover and Body Top Finish:  Cast iron. 
8. Available Products:  Zurn No. Z-551-Y, or equal, with flat grate and removable sediment 

bucket, bottom outlet, or equal. 

D. Floor Drains (FD-4): 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Zurn Industries, Inc. 
b. Smith, Jay R. Mfg. Co. 
c. Tyler Pipe; Wade Div. 
d. Watts Industries, Inc.; Drainage Products Div. 

2. Description:  Mechanical Rooms and other non-finished floor area's slab on grade. 
3. Appropriate Standard:  ASME A112.21.1. 
4. Shape:  Round. 
5. Dimension of Top:  9". 
6. Top-Loading Classification:  Medium duty. 
7. Cover and Body Top Finish:  Cast iron. 
8. Available Products:  Zurn No. Z-551-Y, or equal, with flat grate and removable sediment 

bucket, bottom outlet, or equal. No. Z-328-4 round type 4" cast iron funnel converting 
assembly. 

2.3 ROOF FLASHING ASSEMBLIES 

A. Roof Flashing Assemblies: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Acorn Engineering Company; Elmdor/Stoneman Div. 
b. Thaler Metal Industries Ltd. 

B. Description:  Manufactured assembly made of 4.0-lb/sq. ft. thick, copper flashing collar and 
skirt extending at least 8 inches from pipe, with galvanized-steel boot reinforcement and 
counterflashing fitting. 

1. Open-Top Vent Cap:  Without cap. 
2. Low-Silhouette Vent Cap:  With vandal-proof vent cap. 
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3. Extended Vent Cap:  With field-installed, vandal-proof vent cap. 

2.4 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. ProSet Systems Inc. 

2. Standard:  ASTM E 814, for through-penetration firestop assemblies. 
3. Certification and Listing:  Testing Service agency acceptable to authorities having 

jurisdiction for through-penetration firestop assemblies. 
4. Size:  Same as connected pipe. 
5. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing 

flange on one end for installation in cast-in-place concrete slabs. 
6. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene 

O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective cap 
for plug. 

7. Special Coating:  Corrosion resistant on interior of fittings. 

2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Open (Funnel) Drains: 

1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, 
cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where 
required, increaser fitting joined with ASTM C 564, rubber gaskets. 

2. Size:  Same as connected waste piping with increaser fitting of size indicated. 

B. Deep-Seal Traps: 

1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping 
and cleanout trap-seal primer valve connection. 

2. Size:  Same as connected waste piping. 

a. NPS 2:  4-inch- minimum water seal. 
b. NPS 2-1/2 and Larger:  5-inch- minimum water seal. 

C. Floor-Drain, Trap-Seal Primer Fittings: 

1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap seal 
primer valve connection. 

2. Size:  Same as floor drain outlet with NPS ½ inch side inlet. 
3. Location and Applications:  All floor drains where indicated on drawings. 
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D. Fixed Air Gap Fittings: 

1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping. 

2. Body:  Bronze or cast iron. 
3. Inlet:  Opening in top of body. 
4. Outlet:  Larger than inlet. 
5. Size:  Same as connected waste piping and with inlet large enough for associated indirect 

waste piping. 

E. Sleeve Flashing Device: 

1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for 
pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top 
of fitting that will extend 1 inch above finished floor and galvanized-steel pipe extension 
in bottom of fitting that will extend through floor slab. 

2. Size:  As required for close fit to riser or stack piping. 

F. Stack Flashing Fittings: 

1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating 
roof membrane, and with threaded or hub top for extending vent pipe. 

2. Size:  Same as connected stack vent or vent stack. 

G. Expansion Joints: 

1. Standard:  ASME A112.21.2M. 
2. Body:  Cast iron with bronze sleeve, packing, and gland. 
3. End Connections:  Matching connected piping. 
4. Size:  Same as connected soil, waste, or vent piping. 

2.6 FLASHING MATERIALS 

A. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, 
unless otherwise indicated: 

1. General Applications:  12 oz./sq. ft. 
2. Vent Pipe Flashing:  8 oz./sq. ft. 

B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-
inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated. 

C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 
thickness. 

D. Fasteners:  Metal compatible with material and substrate being fastened. 
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E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed. 

F. Solder:  ASTM B 32, lead-free alloy. 

G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 
materials, joint construction, and basic installation requirements. 

B. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished floor, unless otherwise indicated. 

F. All cleanouts on piping runs of 40 feet or longer shall have a rodding tee (double flow tee) 
rather than a single direction sweeping tee.  This shall allow rodding in either direction. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  

Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch 
total depression. 

b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-

inch total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 
adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 
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4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

G. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 

H. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

I. Install through-penetration firestop assemblies in plastic conductors and stacks at floor 
penetrations. 

J. Assemble open drain fittings and install with top of hub 1 inch above floor. 

K. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

L. Install floor drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 
connection. 

M. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system. 

N. Install sleeve flashing device with each riser and stack passing through floors with waterproof 
membrane. 

O. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy 
access and maintenance. 

P. Install wood-blocking reinforcement for wall-mounting-type specialties. 

Q. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is 
indicated. 

R. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 
within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 
pipe fittings. 

S. Install solids interceptors per manufacturer's installation instructions. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FLASHING INSTALLATION 

A. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane. 
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1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, and 
skirt or flange extending at least 8 inches around pipe. 

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around sleeve. 
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches 

around specialty. 

B. Set flashing on floors and roofs in solid coating of bituminous cement. 

C. Secure flashing into sleeve and specialty clamping ring or device. 

D. Install flashing for piping passing through roofs with counterflashing or commercially made 
flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim." 

E. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess. 

F. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

 
3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

 
END OF SECTION 221319 
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SECTION 221495 - FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 
5. Pressure regulators. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 
2. Service Regulators:  65 psig minimum unless otherwise indicated. 
3. Minimum Operating Pressure of Service Meter:  5 psig. 

B. Natural-Gas System Pressures within Buildings:  Two pressure ranges.  Primary pressure is 
more than 0.5 psig but not more than 2 psig, and is reduced to secondary pressure of 0.5 psig or 
less. 
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1.5 SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Piping specialties. 
2. Corrugated, stainless-steel tubing with associated components. 
3. Valves.  Include pressure rating, capacity, settings, and electrical connection data of 

selected models. 
4. Pressure regulators.  Indicate pressure ratings and capacities. 
5. Dielectric fittings. 
6. Mechanical sleeve seals. 
7. Escutcheons. 

B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and 
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple 
pipes, alignment guides, expansion joints and loops, and attachments of the same to building 
structure.  Detail location of anchors, alignment guides, and expansion joints and loops. 

C. Coordination Drawings:  Plans and details, drawn to scale, on which natural-gas piping is 
shown and coordinated with other installations, using input from installers of the items 
involved. 

D. Site Survey:  Plans, drawn to scale, on which natural-gas piping is shown and coordinated with 
other services and utilities. 

E. Qualification Data:  For qualified professional engineer. 

F. Welding certificates. 

G. Field quality-control reports. 

H. Operation and Maintenance Data:  For motorized gas valves, pressure regulators, and service 
meters to include in emergency, operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping 
according to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging 
coating, and protect from direct sunlight. 

1.8 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations.  Contact 
utility-locating service for area where Project is located. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket 

welding. 
3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 

a. End Connections:  Threaded or butt welding to match pipe. 
b. Lapped Face:  Not permitted underground. 

4. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of 
epoxy, adhesive, and PE. 

a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves. 

2.2 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 
4. Operating-Pressure Rating:  0.5 psig. 
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5. End Fittings:  Zinc-coated steel. 
6. Threaded Ends:  Comply with ASME B1.20.1. 
7. Maximum Length:  72 inches. 

B. Quick-Disconnect Devices:  Comply with ANSI Z21.41. 

1. Copper-alloy convenience outlet and matching plug connector. 
2. Nitrile seals. 
3. Hand operated with automatic shutoff when disconnected. 
4. For indoor or outdoor applications. 
5. Adjustable, retractable restraining cable. 

C. Y-Pattern Strainers: 

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 

larger. 
3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 

percent free area. 
4. CWP Rating:  125 psig. 

D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire 
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end 
connection. 

2.3 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for natural gas. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are 
prohibited. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. See Manual Gas Shutoff Valve Schedule Articles for where each valve type is applied in 
various services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33. 

1. CWP Rating:  125 psig. 
2. Threaded Ends:  Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
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4. Tamperproof Feature:  Locking feature for valves indicated in Manual Gas Shutoff Valve 
Schedule Articles. 

5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
valves 1 inch and smaller. 

6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently 
marked on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with 
ASME B16.38. 

1. CWP Rating:  125 psig. 
2. Flanged Ends:  Comply with ASME B16.5 for steel flanges. 
3. Tamperproof Feature:  Locking feature for valves indicated in "Manual Gas Shutoff 

Valve Schedule" Articles. 
4. Service Mark:  Initials "WOG" shall be permanently marked on valve body. 

D. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. McDonald, A. Y. Mfg. Co. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated brass. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Separate packnut with adjustable-stem packing threaded ends. 
7. Ends:  Threaded, flared, or socket as indicated in Manual Gas Shutoff Valve Schedule 

Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
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2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated bronze. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Threaded-body packnut design with adjustable-stem packing. 
7. Ends:  Threaded, flared, or socket as indicated in Manual Gas Shutoff Valve Schedule 

Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

F. Bronze Plug Valves:  MSS SP-78. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Lee Brass Company. 
b. McDonald, A. Y. Mfg. Co. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Plug:  Bronze. 
4. Ends:  Threaded, socket, or flanged. 
5. Operator:  Square head or lug type with tamperproof feature where indicated. 
6. Pressure Class:  125 psig. 
7. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
8. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

G. Cast-Iron, Lubricated Plug Valves:  MSS SP-78. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Flowserve. 
b. Homestead Valve; a division of Olson Technologies, Inc. 
c. McDonald, A. Y. Mfg. Co. 
d. Milliken Valve Company. 
e. Mueller Co.; Gas Products Div. 
f. R&M Energy Systems, A Unit of Robbins & Myers, Inc. 

2. Body:  Cast iron, complying with ASTM A 126, Class B. 
3. Plug:  Bronze or nickel-plated cast iron. 
4. Seat:  Coated with thermoplastic. 
5. Stem Seal:  Compatible with natural gas. 
6. Operator:  Square head or lug type with tamperproof feature where indicated. 
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7. Pressure Class:  125 psig. 
8. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
9. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

2.5 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 
2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators 

NPS 2-1/2 and larger. 

B. Line Pressure Regulators:  Comply with ANSI Z21.80. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Actaris. 
b. American Meter Company. 
c. Fisher Control Valves and Regulators; Division of Emerson Process Management. 
d. Invensys. 
e. Maxitrol Company. 

2. Body and Diaphragm Case:  Cast iron or die-cast aluminum. 
3. Springs:  Zinc-plated steel; interchangeable. 
4. Diaphragm Plate:  Zinc-plated steel. 
5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the 

valve port. 
6. Orifice:  Aluminum; interchangeable. 
7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
8. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet, and no pressure sensing piping external to the regulator. 
9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 

150 percent of design discharge pressure at shutoff. 
10. Overpressure Protection Device:  Factory mounted on pressure regulator. 
11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping. 
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2.6 DIELECTRIC FITTINGS 

A. Dielectric Unions: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Hart Industries International, Inc. 
b. McDonald, A. Y. Mfg. Co. 
c. Watts Regulator Co.; Division of Watts Water Technologies, Inc. 
d. Wilkins; Zurn Plumbing Products Group. 

2. Minimum Operating-Pressure Rating:  150 psig. 
3. Combination fitting of copper alloy and ferrous materials. 
4. Insulating materials suitable for natural gas. 
5. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, 

plain, or welded end connections that match piping system materials. 

2.7 SLEEVES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

2.8 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Advance Products & Systems, Inc. 
b. Calpico Inc. 
c. Metraflex Company (The). 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe and sleeve. 

3. Pressure Plates:  Stainless steel. 
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4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 
sealing elements.  Include one nut and bolt for each sealing element. 

2.9 ESCUTCHEONS 

A. General Requirements for Escutcheons:  Manufactured wall and ceiling escutcheons and floor 
plates, with ID to fit around pipe or tube, and OD that completely covers opening. 

B. One-Piece, Deep-Pattern Escutcheons:  Deep-drawn, box-shaped brass with polished chrome-
plated finish. 

C. One-Piece, Cast-Brass Escutcheons:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. Split-Casting, Cast-Brass Escutcheons:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated. 

E. One-Piece, Floor-Plate Escutcheons:  Cast-iron floor plate. 

F. Split-Casting, Floor-Plate Escutcheons:  Cast brass with concealed hinge and set screw. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping 
connections before equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off natural gas to premises or piping section. 

B. Inspect natural-gas piping according to NFPA 54, the International Fuel Gas Code to determine 
that natural-gas utilization devices are turned off in piping section affected. 

C. Comply with NFPA 54, the International Fuel Gas Code requirements for prevention of 
accidental ignition. 
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3.3 INDOOR PIPING INSTALLATION 

A. Comply with NFPA 54, the national Fuel Gas Code for installation and purging of natural-gas 
piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations.  Install piping as indicated unless deviations to 
layout are approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Install escutcheons at penetrations of interior walls, ceilings, and floors. 

L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.   

M. Verify final equipment locations for roughing-in. 

N. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

O. Drips and Sediment Traps:  Install drips at points where condensate may collect, including 
service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install 
where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 
same size as connected pipe.  Install with space below bottom of drip to remove plug or 
cap. 
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P. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

Q. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 
floors, and in floor channels unless indicated to be exposed to view. 

R. Concealed Location Installations:   

1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be 
installed in accessible spaces without containment conduit. 

2. In Floors:  Install natural-gas piping with welded or brazed joints and protective coating 
in cast-in-place concrete floors.  Cover piping to be cast in concrete slabs with minimum 
of 1-1/2 inches of concrete.  Piping may not be in physical contact with other metallic 
structures such as reinforcing rods or electrically neutral conductors.  Do not embed 
piping in concrete slabs containing quick-set additives or cinder aggregate. 

3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must have 
cover and be open to space above cover for ventilation. 

4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from 
physical damage using steel striker barriers at rigid supports. 

a. Exception:  Tubing passing through partitions or walls does not require striker 
barriers. 

5. Prohibited Locations: 

a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash 
chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator 
shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 

S. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down. 

T. Connect branch piping from top or side of horizontal piping. 

U. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment.  Unions are not required at flanged connections. 

V. Do not use natural-gas piping as grounding electrode. 

W. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve. 

X. Install pressure gage upstream and downstream from each line regulator.  Pressure gages are 
specified in Division 22 Section "Meters and Gages for Plumbing Piping." 
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3.4 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance. 

B. Install regulators and overpressure protection devices with maintenance access space adequate 
for servicing and testing. 

C. Install earthquake valves aboveground outside buildings according to listing. 

3.5 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 
welding operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hangers and supports specified in Division 15 Section 
"Hangers and Supports." 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
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2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 
5. NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch. 

3.7 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 
72 inches of each gas-fired appliance and equipment.  Install union between valve and 
appliances or equipment. 

E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance. 

3.8 LABELING AND IDENTIFYING 

A. Comply with requirements in Division 22 Section "Mechanical Identification" for piping and 
valve identification. 

3.9 PAINTING 

A. Comply with requirements in Division 9 painting Sections for painting interior and exterior 
natural-gas piping. 

B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components, with factory-applied paint or 
protective coating. 

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel semigloss. 
d. Color:  Gray. 

C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components, with factory-applied paint or 
protective coating. 
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1. Latex Over Alkyd Primer System:  MPI INT 5.1Q. 

a. Prime Coat:  Alkyd anticorrosive or Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex flat. 
d. Color:  Yellow, except where exposed outside of the mechanical equipment room 

areas where the color shall be selected by the Architect. 

D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and 
by procedures to match original factory finish. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to NFPA 54 and authorities having 
jurisdiction. 

C. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.11 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG 

A. Aboveground, branch piping NPS 2 and smaller shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping NPS 2-1/2 and larger shall be the following: 

1. Steel pipe with wrought-steel fittings and welded joints. 

C. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and 
fittings with protective coating for steel piping. 

D. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or 
wrought-steel fittings with welded joints.  Coat underground pipe and fittings with protective 
coating for steel piping. 
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3.12 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND 
LESS THAN 5 PSIG 

A. Aboveground, branch gas piping NPS 2 and smaller shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, gas distribution piping NPS 2-1/2 and larger shall be one of the following: 

1. Steel pipe with steel welding fittings and welded joints. 

C. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat 
underground pipe and fittings with protective coating for steel piping. 

D. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or 
wrought-steel fittings with welded joints.  Coat underground pipe and fittings with protective 
coating for steel piping. 

3.13 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Cast-iron, nonlubricated plug valve. 

C. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 

D. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Cast-iron, lubricated plug valve. 
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E. Valves in branch piping for single appliance shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 221495 
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SECTION 225000 - TESTING, ADJUSTING, AND BALANCING FOR PLUMBING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes TAB to produce design objectives for the following: 

1. Plumbing Piping Systems: 

a. Domestic water piping systems. 
b. Domestic hot water systems. 
c. Natural Gas distribution systems. 
d. Sanitary, waste and vent system. 
 

2. Plumbing equipment performance settings. 
3. Domestic hot water circulation balancing. 
4. Plumbing fixture testing and adjusting. 
5. Verifying that automatic control devices are functioning properly. 
6. Reporting results of activities and procedures specified in this Section. 

1.3 DEFINITIONS 

A. Adjust:  To regulate supply flow rate, pressure and volume. 

B. Balance:  To proportion flows within the distribution system, including sub-mains, branches, 
and terminals, according to indicated quantities. 

C. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable 
results. 

D. Report Forms:  Test data sheets for recording test data in logical order. 

E. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a 
closed system, static head is equal on both sides of the pump. 

F. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side. 

G. TAB:  Testing, adjusting, and balancing. 
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H. Terminal:  A point where the controlled medium, such as fluid or energy, enters or leaves the 
distribution system. 

I. Test:  A procedure to determine quantitative performance of systems or equipment. 

J. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing and 
reporting TAB procedures. 

1.4 SUBMITTALS 

A. Qualification Data:  Within 30 days from Contractor's Notice to Proceed, submit 2 copies of 
evidence that TAB firm and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article. 

B. Contract Documents Examination Report:  Within 45 days from Contractor's Notice to Proceed, 
submit 2 copies of the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan:  Within 60 days from Contractor's Notice to Proceed, submit 2 
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" 
Article.  Include a complete set of report forms intended for use on this Project. 

D. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm. 

E. Sample Report Forms:  Submit two sets of sample TAB report forms. 

F. Warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC or NEBB. 

B. TAB Conference:  Meet with Owner's and Architect's representatives on approval of TAB 
strategies and procedures plan to develop a mutual understanding of the details.  Ensure the 
participation of TAB team members, equipment manufacturers' authorized service 
representatives, installers, and other support personnel.  Provide seven days' advance notice of 
scheduled meeting time and location. 

1. Agenda Items:  Include at least the following: 

a. Submittal distribution requirements. 
b. The Contract Documents examination report. 
c. TAB plan. 
d. Work schedule and Project-site access requirements. 
e. Coordination and cooperation of trades and subcontractors. 
f. Coordination of documentation and communication flow. 
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C. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes the 
following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that TAB team complied with approved TAB plan and the procedures specified 
and referenced in this Specification. 

D. TAB Report Forms:  Use standard forms from NEBB's "Procedural Standards for Testing, 
Adjusting, and Balancing of Environmental Systems.". 

E. Instrumentation Type, Quantity, and Accuracy:  As described in NEBB's "Procedural Standards 
for Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required 
Instrumentation for NEBB Certification." 

F. Instrumentation Calibration:  Calibrate instruments at least every six months or more frequently 
if required by instrument manufacturer. 

1. Keep an updated record of instrument calibration that indicates date of calibration and the 
name of party performing instrument calibration. 

1.6 PROJECT CONDITIONS 

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 
Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

1.7 COORDINATION 

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, 
HVAC controls installers, and other mechanics to operate Plumbing systems and equipment to 
support and assist TAB activities. 

B. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and 
times. 

C. Perform TAB after leakage and pressure tests on water distribution systems have been 
satisfactorily completed. 

1.8 WARRANTY 

A. National Project Performance Guarantee:  Provide a guarantee on AABC's "National Standards 
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating 
that AABC will assist in completing requirements of the Contract Documents if TAB firm fails 
to comply with the Contract Documents.  Guarantee includes the following provisions: 
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1. The certified TAB firm has tested and balanced systems according to the Contract 
Documents. 

2. Systems are balanced to optimum performance capabilities within design and installation 
limits. 

B. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist in 
completing requirements of the Contract Documents if TAB firm fails to comply with the 
Contract Documents.  Guarantee shall include the following provisions: 

1. The certified TAB firm has tested and balanced systems according to the Contract 
Documents. 

2. Systems are balanced to optimum performance capabilities within design and installation 
limits. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems' designs that may preclude proper TAB of systems and equipment. 

1. Contract Documents are defined in the General and Supplementary Conditions of 
Contract. 

2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings are required by the Contract Documents.  
Verify that quantities and locations of these balancing devices are accessible and 
appropriate for effective balancing and for efficient system and equipment operation. 

B. Examine approved submittal data of Plumbing systems and equipment. 

C. Examine Project Record Documents described in Division 01 Section "Project Record 
Documents." 

D. Examine system and equipment installations to verify that they are complete and that testing, 
cleaning, adjusting, and commissioning specified in individual Sections have been performed. 

E. Examine system and equipment test reports. 

F. Examine systems for functional deficiencies that cannot be corrected by adjusting and 
balancing. 

G. Examine strainers for clean screens and proper perforations. 

H. Examine three-way valves for proper installation for their intended function of diverting or 
mixing fluid flows. 
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I. Examine system pumps to ensure absence of entrained air in the suction piping. 

J. Examine equipment for installation and for properly operating safety interlocks and controls. 

K. Report deficiencies discovered before and during performance of TAB procedures.  Observe 
and record system reactions to changes in conditions.  Record default set points if different from 
indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system readiness checks and prepare system readiness reports.  Verify the following: 

1. Permanent electrical power wiring is complete. 
2. Water distribution systems are filled, clean, and free of air. 
3. Isolating and balancing valves are open and control valves are operational. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 
in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental 
Systems" and this Section. 

B. Mark equipment and balancing device settings with paint or other suitable, permanent 
identification material, including valve position indicators and similar controls and devices, to 
show final settings. 

3.4 GENERAL PROCEDURES FOR DOMESTIC WATER SYSTEMS 

A. Prepare test reports with pertinent design data and number in sequence starting at pump to end 
of system.  Check the sum of branch-circuit flows against approved pump flow rate.  Correct 
variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare domestic water systems for testing and balancing according to the following, in addition 
to the general preparation procedures specified above: 

1. Open all manual valves for maximum flow. 
2. Check expansion tank liquid level. 
3. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so 

motor nameplate rating is not exceeded. 
4. Check relief valves and air vents for a forceful liquid flow exiting from vents when 

manually operated. 
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3.5 PROCEDURES FOR DOMESTIC WATER SYSTEMS 

A. Measure water flow at pumps.  Use the following procedures, except for positive-displacement 
pumps: 

1. Verify impeller size by operating the pump with the discharge valve closed.  Read 
pressure differential across the pump.  Convert pressure to head and correct for 
differences in gage heights.  Note the point on manufacturer's pump curve at zero flow 
and verify that the pump has the intended impeller size. 

2. Check system resistance.  With all valves open, read pressure differential across the 
pump and mark pump manufacturer's head-capacity curve.  Adjust pump discharge valve 
until indicated water flow is achieved. 

3. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the 
system based on pump manufacturer's performance data.  Compare calculated brake 
horsepower with nameplate data on the pump motor.  Report conditions where actual 
amperage exceeds motor nameplate amperage. 

4. Report flow rates that are not within plus or minus 5 percent of design. 

B. Set calibrated balancing valves to ensure proper temperature throughout the system. 

C. Measure flow at all stations and adjust, where necessary, to obtain first balance. 

1. System components that have CV rating or an accurately cataloged flow-pressure-drop 
relationship may be used as a flow-indicating device. 

D. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 
percent greater than indicated flow. 

E. Adjust balancing stations to within specified tolerances of indicated flow rate as follows: 

1. Determine the balancing station with the highest percentage over indicated flow. 
2. Adjust each station in turn, beginning with the station with the highest percentage over 

indicated flow and proceeding to the station with the lowest percentage over indicated 
flow. 

3. Record settings and mark balancing devices. 

F. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump 
heads, and systems' pressures and temperatures. 

G. All domestic water balancing shall be done by a certified balancing contractor. 

3.6 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer, model, and serial numbers. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
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5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying 
from minimum to maximum.  Test the manual bypass for the controller to prove proper 
operation.  Record observations, including controller manufacturer, model and serial numbers, 
and nameplate data. 

3.7 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for systems' 
balancing devices.  Recommend changes and additions to systems' balancing devices to 
facilitate proper performance measuring and balancing. 

B. Status Reports:  As Work progresses, prepare reports to describe completed procedures, 
procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems 
found in systems being tested and balanced.  Prepare a separate report for each system and each 
building area for systems serving multiple areas. 

3.8 FINAL REPORT 

A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in 
three-ring binder, tabulated and divided into sections by tested and balanced systems. 

B. Include a certification sheet in front of binder signed and sealed by the certified testing and 
balancing engineer. 

1. Include a list of instruments used for procedures, along with proof of calibration. 

C. Final Report Contents:  In addition to certified field report data, include the following: 

1. Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance, but do not include Shop Drawings 

and Product Data. 

D. General Report Data:  In addition to form titles and entries, include the following data in the 
final report, as applicable: 

1. Title page. 
2. Name and address of TAB firm. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
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6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB firm who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer, type size, and fittings. 
14. Notes to explain why certain final data in the body of reports varies from indicated 

values. 

E. System Diagrams:  Include schematic layouts of water and natural gas distribution systems.  
Present each system with single-line diagram and include the following: 

1. Flow rates. 
2. Supply and Distribution pressures 
3. Pipe and valve sizes and locations. 
4. Balancing stations. 
5. Automatic or Safety Shut down control valves. 
6. Design and actual position of balancing devices. 

F. Gas-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory startup 
equipment reports, include the following: 

1. Unit Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btuh. 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches, and bore. 
n. Sheave dimensions, center-to-center, and amount of adjustments in inches. 
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G. Domestic Water Storage Heaters, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and type. 
e. Model and serial numbers. 
f. Storage Capacity. 
g. Gallons per Hour Recovery ratings. 
h. Water Temperature setting. 
i. Entering- Leaving water temperature in deg F. 
j. Warranty. 

2. Primary Water Service Entrance Test Data (Indicated and Actual Values): 

a. Entering-water temperature in deg F. 
b. Entering-water pressure in feet of head or psig. 
c. Water flow rate in gpm. 

3.9 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly check 
measurements to verify that the system is operating according to the final test and balance 
readings documented in the Final Report. 

2. Randomly check the following for each system: 

a. Measure water flow of at least 5 percent of terminals. 
b. Verify that balancing devices are marked with final balance position. 
c. Note deviations to the Contract Documents in the Final Report. 

B. Final Inspection: 

1. After initial inspection is complete and evidence by random checks verifies that testing 
and balancing are complete and accurately documented in the final report, request that a 
final inspection be made by Owner/Architect. 

2. TAB firm test and balance engineer shall conduct the inspection in the presence of 
Owner/Architect. 

3. Owner/Architect shall randomly select measurements documented in the final report to 
be rechecked.  The rechecking shall be limited to either 10 percent of the total 
measurements recorded, or the extent of measurements that can be accomplished in a 
normal 8-hour business day. 

4. If the rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 
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5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

6. TAB firm shall recheck all measurements and make adjustments.  Revise the final report 
and balancing device settings to include all changes and resubmit the final report. 

7. Request a second final inspection.  If the second final inspection also fails, Owner shall 
contract the services of another TAB firm to complete the testing and balancing in 
accordance with the Contract Documents and deduct the cost of the services from the 
final payment. 

3.10 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional testing and balancing to verify that 
balanced conditions are being maintained throughout and to correct unusual conditions. 

END OF SECTION 225000 
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1. In the event of a direct conflict with the requirements of this Section and of those contained 
in Divisions 01, 02, 03, 05, 07, 08, 09, 26, 31, or 32, the requirements of those other 
Divisions shall take precedence, but only if they are more demanding or restrictive. 

1.2 SUMMARY 

A. This Section includes the following:  

1. General Project Requirements 

a. Definitions 
b. Project Coordination 

 
1) General Project Coordination 
2) Coordination with the Commissioning Agent 
 

c. Delivery, Storage, and Handling 
d. Sequencing and Scheduling 
e. Pre-Bid Site Visits 
f. Interpretation of the Documents 
g. Basis of Design Products and Substitutions 
h. Warranties 

2. Coordination Drawings 
3. Piping materials and installation instructions common to most piping systems 
4. Escutcheons 
5. Fire- and smoke-stopping materials and systems 
6. Dielectric fittings 
7. Mechanical sleeve seals 
8. Ceiling, wall, and shaft access panels 
9. HVAC demolition 
10. Cutting and patching 
11. Cleaning and protection 
12. Painting and finishing 

1.3 DEFINITIONS 

A. Atmosphere:  Outside the exterior walls and roof of a building. 
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B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, attics, crawl spaces, and tunnels. 

C. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

D. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

E. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts. 

F. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants, but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters or inside equipment enclosures. 

G. Conditioned Space:  Spaces within the insulated envelope of the building and provided with both 
mechanical heating and air conditioning, either directly or indirectly.   

 
1. Ceiling and floor plenums and ceiling spaces (areas between the finished ceiling and the 

structural floor or roof slab/deck above) are considered (indirectly) conditioned spaces. 

H. Unconditioned Space:  Spaces lacking either mechanical heating or air conditioning, or both, and 
are outside of the insulated envelope of the building.  Examples:  Outdoor-air-ventilated 
crawlspaces and attics. 

 
1. Mechanical and electrical rooms, and similar spaces, that are only heated and outdoor-air-

ventilated, or are only outdoor-air-ventilated, shall be considered unconditioned spaces. 

I. Contractor:  The contractor performing the work of the trade drawings or specification division 
where the use of the term appears. 

J. Furnish:  Purchase and deliver to project site, ready for unloading, unpacking, assembly, 
installation, and similar subsequent requirements.  

K. Install:  Operations at project site required to place furnished materials into use, including 
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, 
finishing, curing, protecting, cleaning, adjusting, commissioning, and similar requirements.  

L. Provide:  Both furnish and install. 

M. May:  Indicative of a Contractor's Option, or that which the Contractor is permitted to do, but not 
required to do. 

N. Shall:  Indicative of a mandatory contract requirement, or that which the Contractor has a duty to 
perform. 

O. Must:  Same meaning as "shall". 
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P. The terms "approved", "equal", "acceptable", or "proper" and words of a similar meaning shall 
be understood to mean "meeting the design intent as determined by the Architect or Engineer". 

Q. The terms "Engineer" and "Architect" used in these specifications are used interchangeably, and 
refer to the same entities - the design professionals of record. 

R. References to "HC", "Heating Contractor", "HVAC Contractor", and "Mechanical Contractor" on 
the drawings depicting the HVAC system work shall refer to the contractor performing the work 
of Division 23. 

S. References to "EC" or "Electrical Contractor" on the drawings depicting the HVAC system work 
shall refer to the contractor performing the work of Division 26. 

T. Withstand, Resist:  With respect to wind resistance ratings, "withstand" and "resist" shall mean 
to be without permanent deformation of components, fasteners and anchors, and be able to 
continue to function normally without water leakage or excessive vibration or air leakage, and 
meeting all scheduled functional performance requirements, after being subjected to the design 
wind speed from any direction. 

1.4 ACTION SUBMITTALS (of this Section) 

A. Product Data:  Provide for the following: 

1. Dielectric fittings 
2. Mechanical sleeve seals 
3. Fire- and smoke-stopping materials 

B. Shop Drawings:  Detail fabrication and installation for metal supports and anchorage for HVAC 
materials and equipment. 

1.5 INFORMATIONAL SUBMITTALS (of this Section) 

A. Coordination Drawings:  Coordination drawings shall be prepared as specified in this Section and 
as defined in Division 01.  Note that the requirements of this Section may be more restrictive and 
create additional requirements.   

1. Refer to the coordination article(s) elsewhere in this Section. 
2. No installation of permanent systems shall proceed until the coordination drawings are 

reviewed by the Architect / Engineer.  No extra charges shall be allowed for changes 
required to accommodate installation of systems provided under other Divisions of this 
contract. 

3. Coordination drawings shall be developed from individual system shop drawings and 
contractor fabrication drawings. Electronic or other reproduced engineering design 
drawings used as coordination drawings are not acceptable. 

4. Coordination drawings shall be initiated by the Contractor responsible for the ductwork 
installation.  That Contractor shall indicate, on the plans, equipment and duct locations and 
dimensions drawn to scale, taking into consideration and incorporating proper service and 
access clearances.  The drawing shall then be given to the contractors installing piping, 
conduit for the inclusion of their work on the coordination drawing.    All discrepancies 
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and conflicts with the architectural layout of the building shall be noted on the coordination 
drawings.  The Contractors of the various Divisions shall meet as required to resolve 
discrepancies with ductwork, piping, and conduit prior and to coordinate those elements 
on the coordination drawings.  The Contractor who initiated the coordination drawings 
shall submit them for review to the Architect and Engineer.  Coordination and installation 
of work not indicated on the coordination drawing shall be the responsibility of the 
Contractor responsible for that equipment.  Any modifications required by any Contractor 
for equipment to be installed that is not shown on the coordination drawing shall be the 
responsibility of the Contractor who failed to indicate that equipment. 

a. Coordination drawings shall be prepared for each general area and floor level and 
shall be of a scale not less than 1/4 inch per 1 foot.  Mechanical and electrical rooms 
and areas with similar levels of congestion shall be prepared at 1/2 inch per foot. 

b. Plans and elevations shall be prepared for shafts and chases containing more than 
one duct or the work of multiple trades at 1/4" per foot. 

c. Electronic Format:  As required by Division 01. 

5. Detail major elements, components, and systems of HVAC equipment and materials in 
relationship with other systems, installations, and building components.  Show space 
requirements for installation and access.  Indicate if sequence and coordination of 
installations are important to efficient flow of the Work.  Include the following: 

a. Planned ductwork layout, including all duct accessories (dampers, silencers, access 
doors, etc.) and control devices (airflow measuring stations, sensors, etc.). 

b. Planned piping layout, including valve and specialty locations, meters and gauges, 
control devices (control valves, flow meters, sensors, etc.), and valve-stem 
movement. 

c. Clearances for installing and maintaining insulation. 
d. Clearances for servicing and maintaining equipment, accessories, and specialties, 

including space for disassembly required for periodic maintenance. 
e. Hangers and supports for ductwork, piping, and equipment, including the size and 

magnitude of all point loads. 
f. Equipment and accessory service connections and support details. 
g. Sizes and locations of access panels in ceilings, shafts, walls, etc. 
h. Fire- and smoke-rated wall and floor penetrations.  Indicate UL directory file number 

for the fire/smoke stopping system proposed at each penetration. 
i. Floor plans, elevations, and details to indicate penetrations in floors, walls, and 

ceilings and their relationship to other penetrations and installations. 
j. Reflected ceiling plans to coordinate and integrate installation of air outlets and 

inlets, light fixtures, communication system components, sprinklers, and other 
ceiling-mounted items. 

6. Access Panel Schedule:  List of sizes, types, locations, and required purpose for all access 
panels in ceilings, shafts, walls, etc. 

1.6 CLOSEOUT INFORMATIONAL SUBMITTALS (of this Section) 

A. Electronic Files:  Provide electronic files of all ductwork and piping shop drawings in AutoCAD 
2014 format or later version, unless Division 01 stipulates otherwise.  Include the *.ctb file used 
for plotting and all external reference (xref) files.  Do not bind xrefs to the base files.  The 
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Contractor is encouraged to use the e-transmit function in AutoCAD.  Also provide drawings in 
a PDF format.  Revit models are an acceptable alternate to AutoCAD. 

1. Files shall be submitted on DVDs or flash memory drives (drives will not be returned to 
the Contractor), unless Division 01 stipulates otherwise.   

B. Operations and Maintenance Manuals:  Comply with requirements in Division 01 and 
requirements detailed elsewhere in other Division 23 Sections. 

 
1. Parts and material lists, including contact information for product representative or other 

place to purchase. 
2. List of normally replaced items, such as filters, fuses, belts, seals, gaskets, etc., indicating 

style, rating, size, etc., and contact information for product representative or other place to 
purchase. 

3. Installation, servicing, maintenance, and operating instructions for all systems and 
components with the place of original purchase and name and contract information of the 
person who can service the system. 

4. System and equipment startup, seasonal changeover, and seasonal shutdown with prestart 
checklists and precautions. 

5. System and equipment troubleshooting guides. 
6. Copies of manufacturers’ and Contractor's guarantees and warranties. 
7. Copies of approved submittals incorporating all comments and corrections noted during 

the final engineer review and reflecting field changes to systems and equipment: 
 

a. Product data and shop drawings for all equipment. 
b. Final, approved balancing report(s).  
c. ATC product data and shop drawings, including component wiring diagrams, ATC 

wiring diagrams. 
 

8. Schedule of all motors, starters, and controllers under this Division with the following 
information included: 

 
a. Location 
b. All nameplate data 
c. Overload rating and manufacturer’s number 
d. Actual full-load amperes 
e. Overcurrent protection 
 

9. Copies of all inspection certificates and approvals from all inspection agencies. 

1.7 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
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2. Certify that each welder has passed AWS qualification tests for welding processes involved 
and that certification is current. 

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics 
may be furnished provided such proposed equipment is approved in writing and connecting 
electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum 
energy ratings or efficiencies are specified, equipment shall comply with requirements. 

1.8 GENERAL PROJECT COORDINATION 

A. Coordinate and furnish in writing to the Architect/Engineer information necessary to permit the 
work to be installed satisfactorily and with the least possible interference or delay. 

B. When work is installed without proper coordination, changes to this work deemed necessary by 
the Architect shall be made to correct the conditions without extra cost to the Owner. 

1.9 OWNER INSTRUCTION 

A. Comply with the demonstration and instruction requirements indicated in other Division 23 
Sections.   

B. Operations and Maintenance Manuals shall be distributed to the Owner no less than one (1) week 
prior to the instruction periods. 

C. Forward to the Architect / Engineer the signatures of all those who attended the instruction 
sessions. 

D. Refer to Division 01 for additional instruction requirements. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and 
moisture. 

B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed 
structural capacity of floor, if stored inside. 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 

1.11 SEQUENCING AND SCHEDULING 

A. Coordinate HVAC equipment installation with other building components. 

B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction to allow for HVAC installations. 
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C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete 
and other structural components, as they are constructed. 

D. Sequence, coordinate, and integrate installations of HVAC materials and equipment for efficient 
flow of the Work.  Coordinate installation of large equipment requiring positioning before closing 
in building. 

E. Coordinate connection of HVAC systems with exterior underground and overhead utilities and 
services.  Comply with requirements of governing regulations, franchised service companies, and 
controlling agencies. 

F. Coordinate requirements for access panels and doors if HVAC items such as dampers, valves and 
other equipment requiring access are concealed behind finished surfaces where no other means 
of access is available.  Provide access panels and doors meeting the applicable requirements of 
Division 08. 

1.12 PRE-BID SITE VISIT 

A. Bidders shall visit the site and become completely familiar with existing conditions prior to 
submitting their bid.  No additional cost to the Owner shall be allowed as a result of existing 
conditions.  To schedule a site visit, contact the Owner at least 48 hours in advance of desired 
time of visit. 

1.13 INTENT AND REQUIRED INTERPRETATION OF THE CONSTRUCTION DOCUMENTS 

A. Refer to the Article titled "Basis Of Design Products And Substitutions" located elsewhere in this 
Section. 

B. Provide complete and functional systems for the project.  The systems shall conform to the details 
stated in these Specifications and shown on the Drawings.  Items or work not shown or specified, 
but required for complete systems, shall be provided and conform to accepted trade practices.   

C. The Drawings and Specifications are presented to define specific system requirements and serve 
to expand on the primary contract requirements of providing complete and functional systems.  
The drawings are diagrammatic and indicate the general arrangement and routing of the systems 
included in this Contractor's work. 

D. Drawings and Specifications are intended to be complementary to each other, and contract 
required work only may be indicated in one of these two sources.  Inclusion of a scope element 
in either alone, or both, obligates the Contractor to provide the indicated work. 

1. References in specific Specification sections to other Sections or to the Drawings are made 
for the Contractor's convenience only, and the omission of a potential reference shall not 
be interpreted by the Contractor as invalidating the other (unreferenced) provisions. 

E. Do not scale the Drawings.  Because of the scale of the Drawings, it is not possible to indicate 
offsets, fittings, valves, piping and duct accessories and appurtenances, or similar items which 
may be required to provide complete operating systems.  Carefully investigate conditions 
affecting the work associated with this project. Check and verify dimensions and existing 
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conditions at the site. Install systems in such a manner that interferences between pipes, conduit, 
ducts, equipment, architectural and structural features are avoided. Provide items required to meet 
the project conditions without additional cost to the Owner. 

1. Unless there are explicit notes to the contrary on piping system flow diagrams, piping 
system flow diagrams are generally not intended to establish the quantity, type, and 
orientation of pipe elbows, tees, and caps, as the diagrams are schematic in nature and are 
not drawn to scale.   In the event of a conflict between the graphical depictions on piping 
floor plans and flow diagram(s) with respect to pipe elbows, tees, and caps, the piping floor 
plan(s) shall take precedence. 

2. Many of the required piping appurtenances, valves, small or minor piping, control devices, 
sensors, and similar items are omitted from floor plans and sections for clarity purposes 
only.  Refer to piping system flow diagrams, control diagrams, details, and specifications 
for additional required work (appurtenances) not shown on the floor plans and/or sections.  
The Contractor shall include in his bid price all devices shown on any one (or more) portion 
of the documents, as if they were shown in all locations (e.g. section, diagram, and floor 
plan).    

F. These documents may not explicitly disclose final details required for a complete systems 
installation; however, contractors shall possess the expertise to include the necessary 
appointments of complete operating systems. 

G. Should a bidding Contractor find conflicts or discrepancies in, or omissions from, the Drawings 
or Specifications, or should he be in doubt as to their meaning, the bidding Contractor should at 
once notify the Architect, who will send written instructions to all bidders.  If these are ignored 
by the bidding Contractor, the bidding Contractor will be responsible for furnishing the proper or 
workable equipment as deemed necessary by the Architect / Engineer.  The same shall apply to 
conflicts or discrepancies between different drawings or between different specification sections. 

H. Details shown on the Drawings shall apply to all instances of such item or condition indicated 
elsewhere on the Drawings, with or without an explicit reference thereto. 

I. The Drawings and Specifications primarily indicate the work that is required by the contract.  In 
selected instances, an indication of work that is NOT acceptable may be made in the contract 
documents order to provide additional emphasis or clarity.  The omission of a similar statement 
elsewhere in the Documents shall not be construed by the Contractor to mean that unspecified or 
unindicated work will be accepted or is permitted under this contract. 

J. Where a code or standard is referenced, unless explicitly indicated otherwise, it shall be taken to 
refer to the most recent published version / edition at the time of bidding.   

K. In cases where equipment and materials are specified in the singular or plural number, it is 
intended that such reference shall apply to as many such items as are required to complete the 
installation. 

L. In these Specifications, the words "shall," "shall be,", "shall include," or "shall comply with," 
depending on the context, are implied where a colon (:) is used within a sentence or phrase. 

M. The meeting of specification requirements are the responsibility of the Contractor unless 
specifically stated otherwise. 
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1.14 BASIS OF DESIGN PRODUCTS AND SUBSTITUTIONS 

A. Basis of Design:  Throughout the project specifications and drawings, materials and equipment 
may be indicated as the "basis of design" material or equipment.  If the bidding Contractor desires 
to furnish equipment of a manufacturer other than that which is indicated to be the "basis of 
design", even if that alternative manufacturer and/or product name are also listed, it is the full 
burden of the bidding Contractor to verify, prior to submitting a bid price, that the proposed 
product meets all of the project requirements and specifications.  Any changes to the work, 
including changes to the work of other trades / Divisions, shall be borne by the Contractor at no 
additional cost to the Owner, and the proposed changes shall meet with the approval of the 
Architect / Engineer. 

B. Listing of Product and Manufacturer Names:  Where names of manufacturers of products are 
listed in the Specifications, the mere listing of a manufacturer's name, or of a specific product 
name does not relieve the Contractor of the obligation to meet all provisions of the contract 
documents.  All proposed products, even of those of manufacturers listed in the Specifications, 
are subject to the requirements of the Contract, and therefore are only acceptable provided that 
they meet the requirements of the Contract, as interpreted by the design professionals (Architect 
and Engineer).  

 
1. Where a manufacturer or product list is proceeded by "subject to compliance with 

requirements, provide products by one of the following:", or similar language, the 
Contractor shall interpret this to mean that products or manufacturers not contained within 
the list are not acceptable and shall not be submitted for approval without conforming to 
Division 01 substitution requirements. 

2. Where a manufacturer or product list is proceeded by "subject to compliance with 
requirements, manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:", or similar language, the Contractor shall 
interpret this to mean that products or manufacturers other than those listed may be 
submitted for review and possible approval by the Architect / Engineer. 

C. Specification by Product Name:  Whenever an item of material or equipment is specified or 
described in the contract documents by using the name of a proprietary item or the name of a 
particular supplier, without the listing of additional product or supplier name(s), the Contractor 
shall interpret the documents to mean that no other product or supplier may be used.  However, 
where the phrase “or-equal” follows the product or supplier name, the name reference is intended 
to establish the type, function, appearance, and quality required.  Other items of material or 
equipment or material or equipment of other suppliers may be submitted to Architect / Engineer 
for review under the circumstances described below. 

 
1. “Or-Equal” Items:  If, in the Architect /  Engineer’s sole discretion, an item of material or 

equipment proposed by Contractor is functionally equal to that named and sufficiently 
similar so that no change in related work will be required, it may be considered by Engineer 
as an “or-equal” item.  For the purposes of this Paragraph, a proposed item of material or 
equipment will be considered functionally equal to an item so named if:  

 
a. In the exercise of reasonable judgment the Architect / Engineer determines that: 

 
1) It is at least equal in materials of construction, quality, durability, appearance, 

strength, and design characteristics; 
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2) It will reliably perform at least equally well the function and achieve the 
results imposed by the design concept of the completed Project as a 
functioning whole; and  

3) It has a proven record of performance and availability of responsive service. 
 

b. Contractor certifies that, if approved and incorporated into the work: 
 

1) There will be no increase in cost to the Owner or increase in contract times; 
and 

2) It will conform substantially to the detailed requirements of the item named 
in the contract documents. 

D. Product Availability: 

1. Where a product name or model number is indicated on the drawings or specifications and 
that product model is no longer available, the bid price shall include the currently available 
product model with the equal or greater quality, capacity, features, and warranty as the 
unavailable model listed.  

2. The Contractor is responsible for confirming that all specified products will be available in 
a timely manner to meet the contract schedule.  Should the delivery time schedule of any 
specified product be an issue that could adversely affect the project schedule, the 
Contractor shall notify the Architect, in writing, within 14 days following the award of the 
contract.  Documentation as to when specified products were ordered and anticipated 
delivery dates will be required to be submitted to the Architect at this time.   

1.15 WARRANTIES 

A. Defective equipment, materials or workmanship, including damage to the work provided under 
other Divisions of this contract, shall be replaced or repaired at no extra cost to the Owner for the 
duration of the stipulated guarantee periods. 

B. Special Warranties:  Special manufacturers' warranties that extend beyond the general warranty 
period are specified in other Division 23 Sections.  Special warranties shall not deprive Owner of 
other rights Owner may have under other provisions of the contract documents and shall be in 
addition to, and run concurrent with, other warranties made by Contractor under requirements of 
the contract documents. 

 
1. Where the duration of a manufacturer's standard warranty exceeds that specified for the 

special warranty, the manufacturer's warranty shall take precedence. 
2. Where the duration of a manufacturer's standard warranty is less than that specified, the 

manufacturer shall provide a special warranty extension as required, and shall provide a 
certificate attesting to that extension with the equipment submittal.  Failure to include that 
certificate with the submittal shall be grounds for rejection of the submittal. 

3. Special warranties shall defined be interpreted to be non-pro-rated, unless noted otherwise, 
and shall begin on the date of Substantial Completion. 

4. Special warranties and their obligations to the Owner which have been violated by the 
Contractor's actions (e.g. method of handling, installation, storage, operation, etc.) shall 
become the responsibility of the Contractor for the original factory warranty duration and 
coverage.  In such cases, the Contractor shall issue written documentation to the Owner 
attesting to the Contractor's acknowledgement of this responsibility. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Dielectric Flanges: 

a. Capitol Manufacturing Co. 
b. Central Plastics Co. 
c. Epco Sales Inc. 
d. Watts Industries, Inc.; Water Products Div. 
e. Zurn Industries, LLC 

2. Dielectric-Flange Isolation Kits (Hydronic): 

a. Advance Products & Systems (APS), Inc. 
b. Calpico, Inc. 
c. Central Plastics Co. 

3. Dielectric Nipples: 

a. Grinnell Mechanical Products 
b. Perfection Corp. 
c. Victaulic Co. 

4. Mechanical Sleeve Seals: 

a. Calpico, Inc. 
b. Flexicraft Industries 
c. Metraflex Co. 
d. GPT, an EnPro Industries Company 
e. Proco Products Inc. 

5. Fire- and Smoke-Stopping Materials and Assemblies: 

a. Dow Corning Corp. 
b. 3M Fire Protection Products 
c. GE Silicones 
d. Hilti, Inc. 
e. Specified Technologies Inc. (STI) 
f. Legrand 

6. Fire-Stop Pipe Sleeves: 

a. Hilti, Inc. 
b. Holdrite 
c. ProSet Systems Inc. 
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2.2 PIPE AND PIPE FITTINGS 

A. Refer to individual Division 23 piping Sections for pipe and fitting materials and joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 23 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. Full-Face Type:  For flat-face, Class 150 flanges. 
2. Narrow-Face Type:  For raised-face, Class 300 flanges. 
3. Hydronic Applications:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch 

maximum thickness. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32. 

1. Alloy Sb5:  95 percent tin and 5 percent antimony, with 0.20 percent maximum lead 
content. 

2. Flux:  ASTM B 813, non-self-cleaning type. 

E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

2.4 DIELECTRIC FITTINGS 

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to 
prevent galvanic action and stop corrosion. 

B. Description:  Combination of copper alloy and ferrous and stainless steel; threaded, solder, plain, 
and weld-neck end types and matching piping system materials. 

C. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

D. Dielectric Flanges:  ASSE 1079.  Factory-fabricated, companion-flange assembly, for 150-psig 
minimum working pressure as required to suit system pressures. 

E. Dielectric-Flange Isolation Kits (Hydronic):  Field-assembled, companion-flange assembly, full-
face or ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene 
bolt sleeves, phenolic washers, and steel backing washers. 

1. Provide separate companion flanges and steel bolts and nuts for 150-psig minimum 
working pressure as required to suit system pressures. 
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F. Dielectric Nipples:  IAPMO PS 66.  Electroplated steel nipple complying with ASTM F 1545 
with inert and noncorrosive, thermoplastic lining; plain, threaded, or groove] ends; and 150-psig 
minimum working pressure at 225 deg F. 

G. Dielectric unions are strictly prohibited.  Use dielectric nipples on threaded connections. 

2.5 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe. 

2. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.6 PIPING SPECIALTIES 

A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 

1. Steel Sheet Metal:  0.0239-inch minimum thickness, galvanized, round tube closed with 
welded longitudinal joint. 

2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 
3. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 

ends and integral waterstop, unless otherwise indicated. 
4. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  

Include clamping ring and bolts and nuts for membrane flashing. 

a. Underdeck Clamp:  Clamping ring with set screws. 

B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to 
conceal protruding fittings and sleeves. 

1. ID:  Closely fit around pipe, tube, and insulation of insulated piping. 
2. OD:  Completely cover opening. 
3. Cast Brass:  One piece, with set screw. Polished chrome-plated finish. 
4. Cast Brass:  Split casting, with concealed hinge and set screw. Polished chrome-plated 

finish. 
5. Stamped Steel:  One piece, with set screw and chrome-plated finish. 
6. Stamped Steel:  One piece, with spring clips and chrome-plated finish. 
7. Stamped Steel:  Split plate, with concealed hinge, set screw, and chrome-plated finish. 
8. Stamped Steel:  Split plate, with concealed hinge, spring clips, and chrome-plated finish. 
9. Cast-Iron Floor Plate:  One-piece casting. 
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2.7 FIRE AND SMOKE STOPPING MATERIALS 

A. General Requirements for Fire-and Smoke Stopping Materials:  Provide fire-stopping and smoke-
stopping systems and assemblies for filling openings around duct, conduit, low-voltage cable, and 
piping penetrations of Division 23 work through walls, partitions, slabs, and floors as required by 
the Building Code. Unless more restrictive requirements are referenced in Division 07, comply 
with the following: 

B. Fire Stopping Products:   

1. Systems and assemblies shall have fire-resistance ratings equal to or greater than adjacent 
construction and as established by testing identical assemblies per ASTM E 119 or ASTM 
E 814. 

2. The listing of the assembly / system proposed at each installation in one of the following 
shall be considered sufficient evidence of acceptable testing: 
 
a. UL 1479 or UL 263 listed in Underwriters Laboratory, Inc. "Fire Resistance 

Directory". 
b. Factory Mutual System "Approval Guide" 
c. Warnock Hersey "Certification Listings" 
d. A current evaluation report from the National Evaluation Service ("NES") will also 

be acceptable. 
 

3. Material T rating:  not less than the F rating. 
4. It is the Contractor's responsibility to determine the types of penetrations to be sealed and 

to select appropriate fire-stopping assemblies.  
5. If a tested assembly is not available for a particular penetration configuration, modify the 

penetration configuration to suit available assemblies; do not modify assembly 
configuration except as specifically stated in the test report or as approved by the authority 
having jurisdiction. 

6. Products installed in air handling plenums shall be UL 2043 listed. 
7. Provide products which: 

 
a. Allow normal expansion and contraction movement of the penetrating item without 

failure of the penetration seal.  
b. Emit no hazardous, combustible, or irritating by-products during installation or 

curing period.  
c. Do not require special tools for installation. 

C. Smoke-stopping:  Use any gunnable or pourable joint sealant suitable for the application; use only 
fully curing types where accessible in the finished work.  Provide products which: 

 
1. Allow normal expansion and contraction movement of the penetrating item without failure 

of the penetration seal.  
2. Emit no hazardous, combustible, or irritating by-products during installation or curing 

period.  
3. Do not require special tools for installation. 

D. Labels:  Red, permanent marking using the words "Fire-Rated Assembly - Do Not Disturb - See 
Maintenance Instructions" and the testing agency designation, or equivalent as approved by the 
authority having jurisdiction.  
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1. For marking fire-stopping and smoke-stopping assemblies, use self-adhesive tape or 

wired-on labels.  
2. For marking fire and smoke barriers and partitions and slabs themselves, use letters at least 

2 inches high. 

2.8 CEILING, WALL, AND SHAFT ACCESS PANELS 

A. The Division 23 Contractor shall provide factory-fabricated access panels for access to concealed 
dampers, valves and other equipment provided under Division 23 where no other means of access 
is available.  Unless more restrictive requirements are referenced in Division 08, comply with the 
following: 

 
1. Access panels shall be of appropriate size but not less than 20x20 inches, flush type, hinged 

to drop down and out, screwdriver-operated, stainless steel in tile work and prime coated 
sheet steel in drywall, plaster or acoustical tile.  Exact locations and sizes of panels shall 
be determined by the Contractor, but panels shall be located for a symmetrical appearance.  
Locations for access panels in finished areas must be approved by the Architect / Engineer.  
Access panels are not required at lift-out removable tile ceilings. 

2. At locations where access panels are installed in fire-rated construction, access panels shall 
contain the 1-1/2-hour fire-rated "B" label; and in addition, shall also be provided with 
layers of gypsum wall board in a thickness which will supply an additional one and two-
hour fire rating equal to the fire rating of adjacent construction. 

B. Subject to requirements, acceptable manufacturers include, but are not limited to: 
 

1. Bar-Co., Inc. 
2. J. L. Industries 
3. Karp Associates, Inc. 
4. Nystrom, Inc. 

PART 3 - EXECUTION 

3.1 HVAC DEMOLITION 

A. Refer to Division 01 and Division 02 for general demolition requirements and procedures. 

B. Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be 
removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug 
remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 
compatible piping material.  Existing work is not permitted to be abandoned in place unless 
explicitly indicated. 

3. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 
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4. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork 
material.  Existing work is not permitted to be abandoned in place unless explicitly 
indicated. 

5. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
6. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment 
operational. 

7. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove 
damaged or unserviceable portions and replace with new products of equal capacity and quality. 

D. The disposal of all demolished materials shall be in accordance with all applicable laws, and all 
costs shall be borne by the Contractor. 

E. Recover refrigerant in demolished systems in accordance with all applicable laws. 

F. Salvage Value:  The Owner shall have first rights to all demolished materials.  Existing removed 
pieces of equipment and materials denoted to be retained by the Owner shall remain the property 
of the Owner and shall be stored at the site where directed by the Owner and Architect.  Equipment 
shall be stored as complete units with all associated accessories and auxiliary equipment.  
Equipment shall be disconnected and carefully removed under this Contract and shall be 
transported to the storage areas as directed.  Equipment shall be stored in a neat and workmanlike 
manner, tagged and identified for future use.  All remaining equipment and materials not indicated 
for salvage shall be done so by Contractor. 

G. Disconnect and remove existing systems and equipment no longer required.   

H. Only where explicitly permitted by the Owner and Architect / Engineer, existing ductwork and 
piping no longer required and concealed in walls, below slabs on grade, or above fixed ceilings 
and not interfering with new construction or remodeled work may remain in place.  Such work 
shall be capped, abandoned and rendered "dead".  Provide labels or other form of identification 
shall identify the work as “abandoned in place”.   

I. Where work is to be performed above existing ceilings, the Contractor will be responsible for 
removing ceiling tiles, storing tiles and reinstalling tiles after work is complete.  The Contractor 
shall also be responsible for restoring the existing ceilings to their present condition where they 
are damaged or where the surfaces are dirtied or marred by the work included under this contract.  
New matching ceiling tiles and supports shall be furnished and installed under this contract where 
necessary.  Existing ceiling tiles shall be kept as clean as possible. 

J. No demolition shall occur which leaves the building interior without weather protection.  All 
demolition of exterior surfaces shall be followed immediately by protective construction, either 
permanent or temporary. 

K. Review the construction documents, to determine the affected areas of the existing structure.  
Remove systems in the affected areas not to be reused including equipment, piping, ductwork, 
controls, hangers, supports, etc. 

L. Schedule demolition work with the Owner. 
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M. All existing piping shall be saw-cut, not broken, at point where piping connects to existing. 

N. Where the project requires demolition of existing piping, ductwork, mechanical equipment, and 
similar services, all such systems shall be terminated in an approved manner to allow affected 
systems to remain in operation.  Provide temporary caps on piping and ductwork at all points of 
connection between new and existing until new/modified systems are completed in the renovation 
area.  Duct caps shall not be removed until all dust and dirt generating construction activities are 
complete and the renovation area has been cleaned. 

O. The draining of existing piping systems, and subsequent filling, venting of air, and chemical 
treatment required to perform the demolition and/or new piping system connections to existing 
systems shall be provided under this Contract. 

P. The Contractor shall, at his own expense, repair, replace and maintain in service, any utilities, 
facilities or services (underground, over ground, interior or exterior) damaged, broken or 
otherwise rendered inoperative during the course of construction.  The method used by the 
contractor in repairing, replacing or maintaining the services shall be approved by the Architect 
and the Owner. 

Q. When demolishing existing equipment, all control wiring or pneumatic tubing serving that 
equipment shall be properly terminated in an approved manner to allow affected systems to 
remain in operation.  Remove pneumatic tubing back to risers and plug. 

R. Where ductwork systems serve both areas under construction and areas not affected by the 
construction, all branch ducts in the construction area shall be capped, and fans shall be 
rebalanced for new air quantities. 

3.2 CUTTING AND PATCHING 

A. The Division 23 Contractor shall include in his bid all cutting and patching work required for the 
installation of HVAC work performed under Division 23.  Any damage incident to cutting or 
other causes in the performance of the contract work shall be made good by replacement or repairs 
in a manner satisfactory to the Architect/ Engineer. 

B. Where piping, ducts, or other equipment pass through fire or smoke rated construction, furnish 
and install sleeves and thoroughly seal openings around sleeves, pipes, ducts, etc. With fire and 
smoke resistant materials.  Materials shall be provided to maintain the fire rating of the adjacent 
construction in accordance with the requirements of NFPA and other applicable codes. 

C. No structural members shall be cut without prior approval of the Architect.  

D. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 
mechanical installations.  Perform cutting by skilled mechanics of trades involved. 

E. Repair cut surfaces to match adjacent surfaces. 
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3.3 FIRESTOPPING AND SMOKESTOPPING INSTALLATION 

A. Pre-Installation Inspection:  The Division 23 Contractor, with the assistance and technical support 
of a fire- and smoke-stopping product manufacturer, shall inspect all fire and smoke barriers 
(floors, walls, partitions, and slabs) for penetrations of Division 23 work, and shall mark or 
otherwise identify all penetrations indicating action required:  1) repair; 2) firestopping; and/or 3) 
smokestopping. 

 
1. Conduct inspection prior to covering up or enclosing walls or ceilings. 
2. Conduct inspection jointly with authorized representative of authority having jurisdiction. 
3. Submit a report detailing findings of inspection to the Architect/ Engineer. 

B. Modifications:  If the configuration of a particular penetration does not conform to the 
configuration necessary for the required firestopping assembly, notify the installer of the 
penetration for modification of the configuration to suit the assembly; do not use the firestopping 
assembly in other configurations except as specifically stated in the test report or as approved by 
the authority having jurisdiction. 

C. Permanent Identification of Penetrations: 
 

1. Near fire and smoke barriers, mark each exposed penetration with label identifying it as a 
fire-stopped or smoke-stopped assembly. 

2. Mark each fire and smoke barrier above lay-in ceilings with words identifying it as a fire 
or smoke barrier at intervals required by authorities having jurisdiction, but not less than 
20 feet.  

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. General:  Install piping as described below, unless piping Sections specify otherwise.  Individual 
Division 23 piping Sections specify unique piping installation requirements. 

B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping systems.  Indicated locations and arrangements were used to 
size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  
Due to the small scale of the Drawings, it is not practical to indicate offsets, fittings, valves or 
similar items, to make a complete operating system.  The Drawings are generally diagrammatic 
and indicative of the work to be installed.  The Contractor shall carefully investigate conditions 
affecting his work and shall install his work in such a manner that interference between pipes, 
conduit, ducts, equipment, architectural and structural features will be avoided and shall furnish 
and install such offsets or fittings to meet the conditions at the building, so as to avoid interference 
without additional cost to the Owner. 

C. Supporting suspended piping and associated components from the underside of the roof and floor 
decking in steel framed buildings is prohibited.  All suspended piping and associated components 
shall be supported from the building steel structural system. 

D. Install piping at indicated or required slope. 

E. Install components with pressure rating equal to or greater than system operating pressure. 
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F. Install piping in concealed locations, except in equipment rooms and service areas, or where 
explicitly indicated otherwise on the Drawings. 

G. Install piping free of sags and bends. 

H. Install exposed and concealed interior and exterior piping at right angles or parallel to building 
walls.  Diagonal runs are prohibited, unless otherwise indicated. 

I. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow 
sufficient space above removable ceiling panels to allow for ceiling panel removal. 

J. Install piping to allow application of insulation plus 1-inch clearance around insulation. 

K. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 

L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

M. Elbows:  Install factory-fabricated elbows for changes in direction.  Long radius elbows shall be 
used, and changes in elevation shall be performed with two (2) 22.5 deg elbows in lieu of 45 or 
90 degree elbows. 

N. Tee Fittings and Branch Connections:  Install branch connections to mains using factory-
fabricated tee fittings in main with takeoff out bottom of main, except for up-feed risers with 
takeoff out top of main line or where space constraints do not permit. 

 
1. The only exceptions to the 'factory-fabricated tee fittings' requirement are as follows: 

a. The use of "fish-mouth" type fittings for branch connection to mains is only 
permitted when the size of the branch connection is two (2) nominal pipe sizes or 
smaller than the size of the main, and the main is size 5" or larger. 

b. The use of weld-o-lets for branch connection to mains is only permitted when the 
size of the branch connection is three (3) or more nominal pipe sizes smaller than 
the size of the main pipe.  Furthermore, weld-o-lets shall not be used for branches 
larger than 2”.  

 
2. Swing Connections:  Branch connections shall be made with swing connections. 

 
a. Connect risers and branch connections to mains with at least five pipe fittings, 

including tee in main. 
b. Connect risers and branch connections to terminal units with at least four pipe 

fittings, including tee in riser. 
c. Connect mains and branch connections to terminal units with at least four pipe 

fittings, including tee in main. 

3. 'T-drill' and similar piping system tee forming techniques are not permitted.   Use tee 
fittings.  

4. Converging and diverging "bull-head" tees will not be permitted in piping systems; only 
branch-tee connections are permitted.  

O. Install couplings according to manufacturer's written instructions. 
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P. Piping Escutcheons:  Provide for pipe penetrations of walls, floors, and ceilings.  Install 
escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that 
completely covers opening. 

1. Select escutcheon types according to the following: 

a. Uninsulated Piping:  Cast brass or stamped steel, with set screw or spring clips, and 
chrome-plated finish..  Hinged type for existing piping; one-piece for new piping. 

b. Floor Penetrations in Utility / Equipment Room Areas:  Cast-iron floor plates.  One 
piece for new piping; split-casting type for existing piping. 

c. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, 
and chrome-plated finish. 

Q. Piping Sleeves:  Provide sleeves for pipes passing through concrete and masonry walls, gypsum-
board partitions, and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other 
wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings below 
floor slab as required to secure clamping ring if ring is specified. 

2. Build sleeves into new walls and slabs as work progresses. 
3. Provide sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than 6-inch NPS. 
b. Steel, Sheet-Metal Sleeves:  For pipes 6-inch NPS and larger, penetrating gypsum-

board partitions. 
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  

1) Seal space outside of sleeve fittings with nonshrink, nonmetallic grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using elastomeric joint sealants. 

5. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise 
indicated. 

R. Sleeve Seal System Selection:   Select type, size, and number of sealing elements required for 
piping material and size and for sleeve ID or hole size. Position piping in center of sleeve. Center 
piping in penetration, assemble sleeve-seal system components, and install in annular space 
between piping and sleeve. Tighten bolts against pressure plates that cause sealing elements to 
expand and make a watertight seal. 

S. Verify final equipment locations for roughing-in. 

T. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 
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3.5 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32. 

E. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads 
full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  
Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

F. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt and nut 
threads, and on the nut and bolt head bearing surface that contacts the flange (or washer, if 
provided).  Flange faces and gaskets shall be clean and dry.  Examine flanges for proper alignment 
prior to making the joint. 

1. Do not remake joints with a gasket that has been previously been installed in a tightened 
down joint.  Use a new gasket each time the joint is made. 

2. Torque fasteners to the proper load to prevent both leaks and excessive gasket stress (i.e. 
crushing).  Re-torque fasters afterwards in accordance width he gasket manufacturer's 
recommendations to account for 'gasket creep'. 

3. When flanges are of dissimilar materials, the fastener torque used shall reflect the softer of 
the two materials, in order to prevent flange deformation (i.e. creep). 

4. Mark bolting sequence numbers and reference bolt locations on the flange OD.  Tightening 
shall proceed in stages (i.e., not to the maximum torque all at one time), using a 'crisscross' 
bolt tightening sequence in order to ensure uniform gasket compression. 

3.6 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each control valve and at final 
connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and other flanged 
pipeline appurtenances, and at final connection to each piece of equipment. 
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3.7 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in wet, or intermittently wet, piping systems at connections between 
dissimilar metallic materials in the system.  Exceptions are as follows: 

1. Where bronze or stainless steel bodied valves are connected to a black steel piping system. 
2. Where the dissimilar metallic materials at the connection are within the same material 

group, as defined below: 

a. Nickel Group:  Nickel, and nickel alloys with greater than 20% nickel (e.g. Monel, 
Hastelloy, etc.). 

b. Stainless Steel Group:  Series 300 (e.g. 304, 316, 316L, 317, etc.)  austenitic stainless 
steels, and type 18-8 stainless steel. 

c. Ferrous Group:  Black steel, wrought iron, cast iron, and cast steel. 
d. Copper Group:  Copper, brass, aluminum bronze, silicon bronze, 90-10 copper-

nickel, and 80-20 copper-nickel. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples.  Dielectric unions are 
prohibited. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges or dielectric flange kits. 

D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits. 

3.8 EQUIPMENT AND PRODUCT INSTALLATION - COMMON REQUIREMENTS 

A. Install manufactured equipment, products, and systems in full accordance with the manufacturer's 
requirements and recommendations.  These requirements and recommendations may be more 
restrictive or require work beyond that explicitly shown on the contract documents.  

B. Install equipment to provide maximum possible headroom, if mounting heights are not indicated. 

C. Install equipment according to approved submittal data.  Portions of the Work are shown only in 
diagrammatic form.  Refer conflicts to Architect. 

D. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

E. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

F. Install equipment giving right of way to piping installed at required slope. 

G. Supporting equipment from roof and floor decking in steel framed buildings is prohibited.  All 
equipment shall be supported from building steel structural system. 
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3.9 CLEANING AND PROTECTION 

A. Cleaning:  General cleaning requirements are specified in Division 01.  Upon completion of the 
work, clean the exterior surface of equipment, accessories, and trim installed.   

B. The Division 23 Contractor shall clean up areas as the work progresses and remove waste and 
debris produced by performance of the Division 23 work daily or when directed by the Owner or 
Architect / Engineer. 

C. Protection of Surfaces: 
 

1. Protect new and existing surfaces from damage during the construction period. 
2. Provide plywood or similar material under equipment or materials stored on floors or roofs.  

Provide protection in areas where construction may damage surfaces. 
3. Surfaces damaged during the construction shall be repaired or replaced at the cost of the 

Contractor at fault. The method of repairing or replacing the surface shall be approved by 
the Owner and Architect/Engineer. 

D. Protection of Equipment and Materials: 
 

1. Equipment and materials shall be stored in a manner that shall maintain an orderly, clean 
appearance.  If stored on-site in open or unprotected areas, equipment and material shall 
be kept off the ground and out of standing water by means of pallets or racks, and covered 
with tarpaulins. 

2. Equipment and material, if left unprotected and damaged or soiled, shall be repainted, 
repaired, or otherwise refurbished at the discretion of the Architect and Owner.  Equipment 
and material is subject to rejection by the Architect, if, in the opinion of the Architect or 
the manufacturer's engineering department, the equipment has deteriorated or been 
damaged to the extent that its utility, performance, or life expectancy has been reduced.  
Rejected materials shall be replaced. 

3. During the construction period, protect ductwork, piping and equipment from damage and 
dirt.  Properly cap ductwork and piping. Each system of piping shall be flushed to remove 
grit, dirt, sand, and other foreign matter for as long a time as required to thoroughly clean 
the systems. 

3.10 PAINTING AND FINISHING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09.  In the event 
of a direct conflict between the provisions of Division 09, and this Section, Division 09 shall take 
precedence. 

B. Do not paint piping specialties and similar items with factory-applied finish.  Do not paint bronze 
or copper materials.  Do not paint fastener threads (except on pipe hangers and threaded rods), 
nameplates, identification devices and labels, flexible connectors, vibration control devices, and 
meters and gauges. 

1. Apply protection to items not receiving paint prior to paint surface preparation and 
painting. 
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C. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish. 

D. At locations where it is necessary to cut and patch existing construction to perform Division 23 
work, painting at each location shall be performed by the Division 23 Contractor.  New finishes 
shall match existing finishes.  Comply with the provisions of Division 09. 

END OF SECTION 230500 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section 

B. Division 05 for structural-steel shapes and plates for pipe and equipment supports. 

C. Division 23 Section "Vibration Controls for HVAC" for equipment and piping systems requiring 
vibration isolation hangers and supports. 

D. Division 23 Section "Ductwork" for duct hangers and supports. 

1.2 SUMMARY 

A. This Section includes hangers and supports for HVAC system piping and equipment. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for the Valve and Fittings Industry. 

B. Terminology:  As defined in MSS SP-58. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design channel support systems for piping to support multiple pipes capable of supporting the 
combined weight of supported systems, system contents, and test water. 

B. Design heavy-duty steel trapezes for piping to support multiple pipes capable of supporting the 
combined weight of supported systems, system contents, and test water. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of pipe hanger, channel support system component, and thermal-
hanger shield insert indicated. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding Certificates:  Copies of certificates for welding procedures and operators. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Pipe Hangers, Saddles, and Shields: 

a. Anvil International, Inc. 
b. Carpenter & Paterson, Inc. 
c. Modern Pipe Hanger Co., Inc. 
d. National Pipe Hanger Corp. 
e. Penn Pipe Hanger Corp. 
f. ERICO International Corporation. 

2. Channel Support Systems: 

a. Anvil International, Inc.; Power-Strut Unit. 
b. Carpenter & Paterson, Inc. 
c. National Pipe Hanger Corp. 
d. Thomas & Betts Corp. 
e. Unistrut Corp. 
f. ERICO International Corporation. 

3. Thermal-Hanger Shields and Shield Inserts: 

a. Buckaroos Inc. 
b. Carpenter & Paterson, Inc. 
c. National Pipe Hanger Corp. 
d. Pipe Shields, Inc. 
e. Thermal Pipe Shields, Inc. 
f. Value Engineered Products, Inc. 
g. ERICO International Corporation. 

4. Drilled-In Mechanical Fastener Systems for Concrete: 

a. Gunnebo Fastening Corp. 
b. Hilti, Inc. 
c. ITW Ramset/Red Head. 

2.2 MANUFACTURED UNITS 

A. Pipe Hangers, Supports, and Components:  MSS SP-58, factory-fabricated components.  Refer to 
"Hanger and Support Applications" Article in Part 3 for where to use specific hanger and support 
types. 
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1. Galvanized, Metallic Coatings:  For all piping hangers, supports, supplemental steel, 
hardware and accessories.  All piping hangers, supports, hardware and accessories located 
outside shall be stainless steel or hot-dipped galvanized, no exceptions. 

2. Nonmetallic Coatings:  On attachments for electrolytic protection where attachments are 
in direct contact with copper tubing. 

B. Channel Support Systems:  MFMA-2, factory-fabricated components for field assembly. 

1. Coatings:  Manufacturer's standard finish.  All channel support systems and accessories 
exposed to weather shall be stainless steel or hot-dipped galvanized, no exceptions. 

2. Nonmetallic Coatings:  On attachments for electrolytic protection where attachments are 
in direct contact with copper tubing. 

C. Pipe Covering Protection Saddles:  MSS Type 39, fabricated from carbon steel plate with edges 
rolled and ground smooth.  Minimum length shall be 12".  Depth of saddle shall be no less than 
the adjoining piping insulation thickness. 

D. Thermal-Hanger Shields and Shield Inserts:  High compressive-strength insulation, with an MSS 
Type 40 G90 galvanized sheet metal shield.  Shield shall have rounded corners. 

1. Insulation Material for Cold Piping:  ASTM C 552, Type I cellular glass, or ASTM C 1126, 
Type III rigid phenolic foam with a minimum 3.75 PCF density..  Insulation shall have a 
low perm (0.02 perm or less) all service jacket. 

2. Insulation Material for Hot Piping:  ASTM C 552, Type I cellular glass or water-repellent-
treated, ASTM C 533, Type I calcium silicate. 

3. Plenum Rating:  Insulation shall have a flame spread index of less than 25, and a smoke 
developed index less than 50, when tested in accordance with ASTM E84-15a. 

4. Insulation Length:  Extend 2 inches beyond sheet metal shield for piping operating below 
ambient air temperature. 

5. Insulation Thickness:  Same thickness as adjoining piping insulation.  Insulation shall span 
360 degrees. 

6. Shield for Trapeze or Clamped System:  Shield shall cover entire circumference of pipe 
(360 degrees). 

7. Shield for Clevis Hanger:  Shield shall cover no less than the lower 180 degrees of pipe. 
8. Minimum Shield Lengths and Gauge:   

a. Piping Sizes up to 3":  6" long and 20 gauge. 
b. Additional thickness and length shall be provided as required to prevent more than 

5% compression of insulation with the piping system filled. 

2.3 MISCELLANEOUS MATERIALS 

A. Powder-Actuated Drive-Pin Fasteners:  Powder-actuated-type, drive-pin attachments with pull-
out and shear capacities appropriate for supported loads and building materials where used. 

B. Drill-In Mechanical-Anchor Fasteners:  Insert-type attachments with pull-out and shear capacities 
appropriate for supported loads and building materials where used.  Fasteners shall be galvanized 
steel, except use stainless steel where supporting stainless steel hangers and supports.  Anchors 
shall be of the expansion-wedge or screw-in type. 
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C. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars, galvanized. All structural 
steel members, plates, shapes, and bars exposed to weather shall be hot-dipped galvanized, no 
exceptions. 

D. Grout:  ASTM C 1107, Grade B, factory-mixed and -packaged, non-shrink and nonmetallic, dry, 
hydraulic-cement grout. 

1. Characteristics:  Post hardening and volume adjusting; recommended for both interior and 
exterior applications. 

2. Properties:  Non-staining, noncorrosive, and nongaseous. 
3. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger requirements are specified in Sections specifying equipment and systems. 

B. Refer to Division 23 Section "Vibration Controls for HVAC" for equipment and piping systems 
requiring vibration isolation hangers and supports. 

C. Comply with MSS SP-58 and 127 for pipe hanger selections and applications that are not 
specified in piping system Specification Sections.  Install hangers, supports, clamps, and 
attachments as required to properly support piping from the building structure. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment 
applications.  Such locations on this project requiring stainless steel hangers include: 

1. Bath/Shower Rooms 

F. Use thermal-hanger shield inserts for insulated piping and tubing. 

G. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Specification Sections, install the following types: 

1. Modern Pipe Supports Corp. Figure 404, Government ring pipe clamp with Figure 540 turn 
buckle adjuster and threaded rod hanger. 

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes, 
NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation. 

3. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes, 
NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion 
support and cast-iron floor flange. 

4. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 to NPS 20, 
from single rod if horizontal movement caused by expansion and contraction might occur. 
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5. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 24, if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is not necessary. 

H. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Specification Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to 
NPS 20. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, NPS 3/4 
to NPS 20, if longer ends are required for riser clamps. 

I. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Specification Sections, install the following types: 

1. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 
2. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments. 
3. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

J. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Specification Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe 
hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural 

steel. 
12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by 

using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 
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15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 
horizontal movement where head room is limited. 

K. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Specification Sections, install factory fabricated saddles and shields of the following types: 

1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  Use only on hot steel piping 
without vapor barrier.  Weld saddle to the steel pipe.  Fill interior of saddle with the 
specified piping insulation. 

2. Protection Shields (MSS Type 40):  Use on cold piping with vapor barrier, and all copper 
tubing.  Length and metal thickness shall be as recommended by manufacturer to prevent 
crushing/compressing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe, insert of high-density, 100-
psi minimum compressive-strength pipe insulation, same thickness as adjoining insulation 
with vapor barrier, with a sheet metal shield. 

L. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Specification Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement. 
2. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
3. Spring Hangers for Piping 3" and Smaller: 

a. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not 
exceed 1-1/4 inches. 

b. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger 
with springs. 

M. Comply with MSS SP-58 and 127 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections. 

N. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections. 

O. Use powder-actuated fasteners] or mechanical-expansion anchors instead of building attachments 
where required in concrete construction. 

1. Use power-actuated concrete fasteners only for standard-weight aggregate concretes where 
the for the  slabs are more than 4 inches thick. 

2. NOTE:  Do not use power-actuated concrete fasteners for lightweight-aggregate concrete 
or for slabs less than 4 inches thick. 

3.2 HANGER AND SUPPORT INSTALLATION - GENERAL REQUIREMENTS 

A. Hanging piping and equipment from roof and floor decking in steel framed buildings is 
prohibited.  All equipment shall be hung from building steel structural system (e.g. steel beams 
and joists). 
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1. Piping and equipment shall be supported directly from the building’s steel beams or from 
miscellaneous structural steel provided by the Division 23 Contractor bearing on steel 
beams. 

2. Loads supported by steel bar joists exceeding 100 lbs. shall be located at the joist panel 
points, and shall not impose an eccentric load (twisting moment).  Provide supplemental 
steel and align direct hanger connections to the joists with the joist centerline.  Connect to 
the upper chord of the joist wherever it is possible to do so. 

3. Do not drill or cut building structural steel. 

B. Pipe Hanger Installation:  Comply with MSS SP-58 and 127.  Install hangers, supports, clamps, 
and attachments as required to properly support piping from building structure. 

C. Trapeze Pipe Hanger (MSS Type 59) Installation:  Comply with MSS SP-58 and 127.  Arrange 
for grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze 
pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install 
intermediate supports for smaller diameter pipes as specified above for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1. 

3. Threaded rods shall be minimum 3/8" size. 

D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support 
together on field-assembled metal framing systems. 

E. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

F. Fastener System Installation in Concrete Slab Construction: 

1. Install power-actuated fasteners for use in lightweight concrete or concrete slabs at least  4 
inches thick in concrete after concrete is placed and completely cured.  Use operators that 
are licensed by power-actuated tool manufacturer.  Install fasteners according to power-
actuated tool manufacturer's operating manual. 

2. Install drilled-in mechanical-expansion anchors in concrete after concrete is placed and 
completely cured.  Install fasteners according to manufacturer's written instructions. 

3. Anchor capacity used in design shall be based on the technical data published by the 
manufacturer or such other method as approved by the Architect and Structural Engineer 
of Record.  

4. Anchor capacity is dependent upon spacing between adjacent anchors and proximity of 
anchors to edge of concrete.  Install anchors in accordance with the manufacturer's 
recommended spacing and edge clearances. 

5. Reinforcing bars in the concrete structure may conflict with specific anchor locations.  
Exercise care to avoid damaging existing reinforcing or embedded items.  The Contractor 
shall review the structural drawings and shall undertake to locate the position of the 
reinforcing bars near the locations of the concrete anchors, by Hilti 'Ferroscan, GPR', X-
rays, or other non-invasive means approved by the Architect and Structural Engineer of 
Record.  Notify the Architect and Structural Engineer of Record if reinforcing steel or other 
embedded items are encountered during drilling.   

6. Install concrete inserts before placing concrete. 
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G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other 
accessories. 

H. Install hangers and supports to allow controlled thermal movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

K. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe 
deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services 
piping) are not exceeded. 

M. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield or 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and 
ASME B31.9 for building services piping. 

2. Install MSS SP-58, Type 39 pipe covering protection saddles, only on hot steel piping 
without vapor barrier.   

a. Thermal-hanger shield inserts shall be used.  High compressive-strength inserts may 
permit use of shorter shields or shields with lesser arc span.  Edit as required. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier and on 
copper tubing.  Shields shall span arc of at least 180 degrees with clevis hangers and roller 
supports, and 360 degrees with clamps. 

a. Thermal-hanger shield inserts shall be used.   

3.3 PIPING RISER SUPPORTS 

A. Piping Risers for Heating Hot Water Supply and Return Piping: 
 

1. Risers of vertical piping sized 5-inches and smaller, but not extending more than 60 feet, 
shall be supported at each floor penetration by riser clamps. 
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3.4 ADJUSTING 

A. Hanger Adjustment:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated or required slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches once the 
coordinated installations are complete.  Any rod ends within 6'-8" of the finished floor shall be 
provided with rubber or vinyl screw thread caps and the piping or hanger marked with low 
clearance warning labels. 

3.5 PAINTING 

A. Touching Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop painting.  
Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A 780. 

END OF SECTION 230529 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Refer to the control sequences of operation and Division 23 Section "Instrumentation and Control 
for HVAC" for additional work required by the TAB Agent to assist the DDC system provider / 
sub-contractor in the airflow linearization of mixing dampers, calibrating or verifying airflow 
measuring stations, and determining required minimum outdoor air damper positions, duct supply 
pressure setpoints, building pressurization airflow allowances, and similar control system values 
requiring field measurements of airflow or pressure. 

1.2  SUMMARY 

A. This Section includes testing, adjusting, and balancing HVAC systems, including the following: 

1. Air Systems: 

a. Constant-volume air systems. 

2. Hydronic Piping Systems: 

a. Constant-flow systems. 
 

3. Testing, Adjusting, and Balancing of Equipment, including, but not limited to: 
 

a. Fans, and fan-containing equipment. 
b. Heat-transfer coils. 
 

4. Existing systems TAB. 
5. Diffuser and grille supply pattern adjusting. 
6. Reporting results of activities and procedures specified in this Section. 

B. Related Sections include the following: 

1. Testing and adjusting requirements unique to particular systems and equipment are 
included in the Sections that specify those systems and equipment. 

2. Field quality-control testing to verify that workmanship quality for system and equipment 
installation is specified in system and equipment Sections. 
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1.3 ACCEPTABLE TESTING AND BALANCING AGENTS 

A. Subject to compliance with requirements, available TAB Agents that may be engaged to perform 
the work of this Section include, but are not limited to, the following:  

 
1. Flood and Sterling Inc. (New Cumberland PA) 
2. Peno Balancing Co. Inc. (Centre Hall PA) 
3. WAE Balancing Inc. (Mercer PA) 

B. The Contractor may request the use of another firm other than those listed abovein accordance 
with the 'Action Submittals' article below. 

1.4 DEFINITIONS 

A. Adjust:  To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce 
fan speed or adjust a damper. 

B. Airflow Control Terminal:  Device installed in the duct system that automatically regulates the 
airflow rate passing through the device.  (e.g. VAV boxes, air valves, etc.) 

C. Balance:  To proportion flows within the distribution system, including submains, branches, and 
terminals, according to design quantities. 

D. Difficiency:  Any installation, measurement, or finding outside the tolerances allowed by the 
referenced testing and balancing procedural standards or project specifications. 

E. Diversity:  In air or hydronic systems, diversity is the term used to describe the difference in air 
or water volume between the prime mover (fan or pump) and sum of the terminal elements. 

F. Draft:  A current of air, when referring to localized effect caused by one or more factors of high 
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn 
from a person's skin than is normally dissipated. 

G. Memory Stop:  An adjustable mechanical device that allows a valve to be closed (for service) and 
limits the valve to a predetermined position when re-opened. 

H. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable 
results. 

I. Report Forms:  Test data sheets for recording test data in logical order. 

J. Shutoff Head:  The dynamic measurement of a pump’s total dynamic head at no flow. Performed 
by closing the pump discharge valve only. 

K. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a 
closed system, static head is equal on both sides of the pump. 

L. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side. 

M. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system. 
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N. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a 
fan when installed under conditions different from those presented when the fan was performance 
tested. 

O. TAB (Testing, Adjusting, and Balancing):  A systematic process or service applied to HVAC 
systems, and other environmental systems, to achieve and document air and hydronic flow rates. 

P. TAB Agent:  The contractor performing the work of this Section. 

Q. Terminals:  In the context of a hydronic system, a device such as a coil where heat is either 
removed or added to the working fluid, other that the system prime movers (chillers, cooling 
towers, boilers, etc.). 

R. Terminal Outlet or Inlet:  A point where air, enters or leaves the ductwork distribution system.  
(e.g. diffuser, register, grille, etc.) 

S. Test:  A procedure to determine quantitative performance of a system or equipment. 

T. Testing, Adjusting, and Balancing Agent:  The entity responsible for performing and reporting 
the testing, adjusting, and balancing procedures. 

U. AABC:  Associated Air Balance Council. 

V. AMCA:  Air Movement and Control Association. 

W. NEBB:  National Environmental Balancing Bureau. 

X. SMACNA:  Sheet Metal and Air Conditioning Contractors' National Association. 

1.5 ACTION SUBMITTALS 

A. Testing and Balancing Agent Qualifications:  Verification of experience and capability of the 
testing and balancing agent.  This submittal is not required for Agents specifically listed above.  
The purpose of this submittal is to establish, in a proactive manner, that the agent proposed by 
the Division 23 Contractor to perform the work of this Section is qualified.  The Contractor's 
failure to obtain approval for this submittal prevents the Contractor from utilizing the proposed 
service provider. Within 30 days from the Contractor's Notice to Proceed, submit 2 copies of 
evidence that the testing, adjusting, and balancing Agent and this Project's testing, adjusting, and 
balancing team members meet the qualifications specified in the "Quality Assurance" Article 
below.  Also submit the following: 

 
1. Resumes of the technicians anticipated to work on this project. 

 
a. Note:  Do not submit 'generic' firm resumes or resumes of firm principlals unless 

those individuals are propsed to do the actual testing and balancing work on site for 
this project. 

 
2. A list of projects completed for each technician within the last 12 months.  Include no less 

than three (3) client references with contact information relevant to projects completed 
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within the last 12 months for each technician.  The same project may be used more than 
once if multiple technicans worked on the project. 

3. A list of any projects completed for this same Owner within the last 3 years, if any, along 
with the technicans who worked on those projects, and the Owner's contact information. 

1.6 INFORMATIONAL SUBMITTALS 

A. Certified Testing, Adjusting, and Balancing Reports:  Submit reports prepared, as specified in 
this Section, on approved forms certified by the testing, adjusting, and balancing Agent. 

B. Sample Report Forms:  Submit sample testing, adjusting, and balancing report forms. 

1.7 CLOSEOUT SUBMITTALS 

A. Warranty:  Submit 2 copies of special warranty specified in the "Warranty" Article below. 

1.8 QUALITY ASSURANCE 

A. Agent Qualifications:  Engage a testing, adjusting, and balancing agent that is currently certified 
by either AABC or NEBB.   

1. The company / agency as a whole shall be certified, and at least one individually certified 
supervisor or technician shall be supervising or participating in the work at the project site 
at all times when testing and balancing activites are taking place.   

2. The individually certified supervisor or technican shall be a AABC 'TBE" or NEBB 
Certified with a minimum of eight (8) years experience in performing HVAC system 
testing, adjusting and balancing, with at least four (4) of those years in a supervisory 
position. 

3. At least one of the on-site certified supervisors or technicans shall have performed work 
characteristic of this project on at least three (3) other similar projects withing the last five 
(5) years. 

B. Sub-Contracting Arrangement:  The Agent shall be an independent company that is not 
financially affiliated with the Division 23 Contractor. 

C. Certification of Testing, Adjusting, and Balancing Reports:  Certify the testing, adjusting, and 
balancing field data reports.  This certification includes the following: 

1. Review field data reports to validate accuracy of data and to prepare certified testing, 
adjusting, and balancing reports. 

2. Certify that the testing, adjusting, and balancing team complied with the approved testing, 
adjusting, and balancing plan and the procedures specified and referenced in this 
Specification. 

D. Testing, Adjusting, and Balancing Reports:  Use standard forms from AABC's "National 
Standards for Testing, Adjusting, and Balancing" or from NEBB's "Procedural Standards for 
Testing, Adjusting, and Balancing of Environmental Systems". 
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E. Instrumentation Type, Quantity, and Accuracy:  As described in AABC national standards or in 
NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental 
Systems," Section II, "Required Instrumentation for NEBB Certification". 

F. Instrumentation Calibration:  Calibrate instruments at least every 6 months or more frequently if 
required by the instrument manufacturer. 

1.9 PROJECT CONDITIONS 

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 
Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

1.10 COORDINATION 

A. The Division 23 Contractor shall coordinate the efforts of factory-authorized service 
representatives for systems and equipment, ATC System Installer, and other mechanics to operate 
HVAC systems and equipment to support and assist testing, adjusting, and balancing activities. 

B. Notice:  Provide 7 days' advance notice for each test.  Include scheduled test dates and times. 

C. Perform testing, adjusting, and balancing after leakage and pressure tests on air and water 
distribution systems have been satisfactorily completed. 

1.11 WARRANTY 

A. General Warranty:  The project performance guarantee specified in this Article shall not deprive 
the Owner of other rights the Owner may have under other provisions of the Contract Documents 
and shall be in addition to, and run concurrent with, other warranties made by the Contractor 
under requirements of the Contract Documents. 

B. Project Performance Guarantee:  Provide a guarantee on AABC'S "National Standards" forms or 
on NEBB forms stating that AABC or NEBB will assist in completing the requirements of the 
Contract Documents if the testing, adjusting, and balancing Agent fails to comply with the 
Contract Documents.  Guarantee includes the following provisions: 

1. The certified Agent has tested and balanced systems according to the Contract Documents. 
2. Systems are balanced to optimum performance capabilities within design and installation 

limits. 
3. The warranty shall meet the requirements of the following program(s): 

a. AABC – National Project Performance Guarantee 
b. NEBB – Conformance Certification 
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PART 2 - PRODUCTS 

2.1 DUCT TEST HOLES AND HOLE PLUGS  

A. Refer to Division 23 Section "Air Duct Accessories" for instrument test holes for ducts 
constructed to pressure classes exceeding 2" w.g. positive pressure, and for ducts of welded seam 
and joint construction. 

1. The TAB Agent shall review the Division 23 Contractor's ductwork shop drawings and 
shall prescribe the location, spacing, and quantity of all required instrument test holes.   

B. For ducts not utilizing welded seam and joint construction and for those constructed for 2" w.g. 
positive pressure class or less, the TAB Agent shall provide tapered, round LDPE plastic plugs 
with center pull-tabs to seal holes drilled in ductwork for measuring purposes.  Provide Caplugs 
"CPT" series or approved equal.  Holes drilled in ducts shall be no larger than 1/2" diameter. 

2.2 INSULATION REPAIR MATERIAL  

A. Refer to Division 23 Section "HVAC Duct Insulation" for jackets and tapes to repair insulation 
and insulation jackets removed or damaged during testing and balancing work.  

B. Except where ducts are exposed in finished spaces, label the location of test holes on insulated 
ducts at the location of the insulation jacket repair with a permanent marker stencil or stick-on 
vinyl label. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine Contract Documents to become familiar with project requirements and to discover 
conditions in systems' designs that may preclude proper testing, adjusting, and balancing of 
systems and equipment. 

1. Verify that balancing devices, such as balancing valves and manual volume dampers, are 
required by the Contract Documents.  Verify that quantities and locations of these 
balancing devices are accessible and appropriate for effective balancing and for efficient 
system and equipment operation. 

2. Identify locations where instrument test holes are required and coordinate with the sheet 
metal shop drawings and coordination drawings so that the required test holes are installed 
prior to beginning testing and balancing operations. 

B. Examine approved submittal data of HVAC systems and equipment. 
 

1. Verify the balancing and/or flow verification requirements of the equipment provided with 
the manfacturers or manufacturer's representatives.   

2. Electrically commutated motors (ECMs), pressure independent characterized control 
valves (PICVs, PICCVs), and automatic flow balancing / flow-limiting valves are 
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examples of equipment which often require non-standard balancing and flow measurement 
/ verification approaches. 

C. Examine equipment performance data, including fan and pump curves.  Relate performance data 
to project conditions and requirements, including system effects that can create undesired or 
unpredicted conditions that cause reduced capacities in all or part of a system.  Calculate system 
effect factors to reduce the performance ratings of HVAC equipment when installed under 
conditions different from those presented when the equipment was performance tested at the 
factory.  To calculate system effects for air systems, use tables and charts found in AMCA 201, 
"Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design," 
Sections 5 and 6.  Compare this data with the design data and installed conditions. 

D. Examine system and equipment installations to verify that they are complete and that testing, 
cleaning, adjusting, and commissioning specified in individual Specification Sections have been 
performed. 

E. Examine system and equipment test reports. 

F. Examine HVAC system and equipment installations to verify that indicated balancing devices, 
such as balancing valves and manual volume dampers, are properly installed, and their locations 
are accessible and appropriate for effective balancing and for efficient system and equipment 
operation. 

G. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing. 

H. Examine air-handling equipment to ensure clean filters have been installed, bearings are greased, 
belts are aligned and tight, and equipment with functioning controls is ready for operation. 

I. Examine strainers for clean screens and proper perforations. 

J. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

K. Examine equipment for installation and for properly operating safety interlocks and controls. 

L. Examine system pumps to ensure absence of entrained air in the suction piping. 

M. Examine automatic temperature system components to verify the following: 

1. Dampers, valves, and other controlled devices operate by the intended controller. 
2. Dampers and valves are in the position indicated by the controller. 
3. Integrity of valves and dampers for free and full operation and for tightness of fully closed 

and fully open positions.   
4. Automatic modulating control valves are properly connected. 
5. Thermostats are located to avoid adverse effects of sunlight, drafts, and cold walls. 
6. Sensors are located to sense only the intended conditions. 
7. Sequence of operation for control modes is according to the Contract Documents. 
8. Controller set points are set at design values.  Observe and record system reactions to 

changes in conditions.  Record default set points if different from design values. 
9. Interlocked systems are operating. 
10. Changeover from heating to cooling mode occurs according to design values. 
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N. Report deficiencies discovered before and during performance of testing, adjusting, and balancing 
procedures. 

3.2 PREPARATION 

A. Complete system readiness checks.  Verify, at the minimum, the following: 

1. Permanent electrical power wiring is complete. 
2. Hydronic systems are filled, clean, and free of air. 
3. Automatic temperature-control systems are operational. 
4. Equipment and duct access doors are securely closed. 
5. Balance dampers are open. 
6. Fire and smoke dampers are open. 
7. Balancing valves are open and control valves are operational. 
8. Ceilings are installed in areas where air-pattern adjustments are affected by the ceiling. 
9. Air terminal inlets and outlets (grilles, diffusers, etc.) have been fitted with their specified 

accessories, such as dampers, neck baffles, and control grids, and have been adjusted to the 
required throw pattern. 

10. Access to balancing devices is provided. 
11. Windows and doors can be closed so design conditions for system operations can be met. 
12. Fans are operating, free of vibration, and rotating in the correct direction. 
13. Strainers are pulled and cleaned. 
14. Shut-off and balancing valves are verified 100% open. 
15. Control Valves shall be provided with a plastic tag with the design GPM and final balance 

GPM value written in permanent marker .  The tag shall be secured to the valve. 
16. Pumps are started and proper rotation is verified. 
17. Pump gage connections are installed directly at pump inlet and outlet flanges or in 

discharge and suction pipe prior to valves or strainers. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING  

A. Perform testing and balancing procedures on each system according to the procedures contained 
in the latest edition of AABC's "National Standards for Total System Balance"or NEBB's 
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems", and this 
Section.   

 
1. The content of this Section shall be considered supplmental to the referenced standards, 

however in the event of a direct conflict between this Section and the referenced standards, 
the referenced standards shall take precedence. 

B. Access and Repair:  Cut insulation, ducts, pipes, and equipment cabinets for installation of test 
probes to the minimum extent necessary to allow adequate performance of procedures.  After 
testing and balancing, close probe holes as specified elsewhere in this Section and patch insulation 
with new materials identical to those removed.  Restore vapor barrier and finish according to the 
insulation Specifications for this Project. 

C. Final Setting Marks:  Mark equipment settings with paint or other suitable, permanent 
identification material, including damper-control positions, valve indicators, fan-speed-control 
levers, and similar controls and devices, to show final settings. 
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1. Control Valves shall be provided with a plastic tag with the design GPM and final balance 
GPM value written in permanent marker .  The tag shall be secured to the valve. 

D. Provide all instruments, equipment, and materials needed for tests. 

3.4 RE-TESTING 

A. If any deficiency in the installation of the work discovered during initial TAB operations prevents 
complete, accurate, and uncompromised testing, adjusting, and balancing of the systems, the TAB 
Agent shall report the deficiencies in writing.   Any preliminary balancing work done with the 
deficiency still present shall will not be sufficient for acceptance, and re-testing and balancing 
shall be required after the deficiency has been fully corrected by the Contractor.   

B. If the fan and motor sheaves furnished with the fan prove to be inadequate for properly balancing 
the fan, the Division 23 Contractor shall replace the sheaves at no additional Cost to the Owner, 
and the TAB agent shall re-test and balance the fan with the new sheaves.  

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 
recommended testing procedures.  Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 

D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

E. Check dampers for proper position to achieve desired airflow path. 

F. Check for airflow blockages. 

G. Check for proper sealing of air duct system. 

H. Verify the accurancy and calibration of air flow measuring stations by taking traverse readings 
across associated ducts, or other measurements as required.  

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure fan static pressures to determine actual static pressure as follows: 

a. Measure outlet static pressure as far downstream from the fan as practicable and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
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c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 
possible, upstream from flexible connection and downstream from duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 
houses the fan. 

2. Measure static pressure across each component that makes up an air-handling unit, rooftop 
unit, and other air-handling and -treating equipment. 

3. Compare design data with installed conditions to determine variations in design static 
pressures versus actual static pressures.  Compare actual system effect factors with 
calculated system effect factors to identify where variations occur.  Recommend corrective 
action to align design and actual conditions. 

4. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated 
speed.  Make required adjustments to pulley sizes, motor sizes, and electrical connections 
to accommodate fan-speed changes. 

5. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full cooling, full 
heating, economizer, and any other operating modes to determine the maximum required 
brake horsepower. 

B. Where present, adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows within specified tolerances. 

1. Measure static pressure at a point downstream from the balancing damper and adjust 
volume dampers until the proper static pressure is achieved. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets (e.g. grilles 
and diffusers) and calculate the total airflow for that zone. 

2. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust 
submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure terminal outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances 
of indicated values.  Make adjustments using volume dampers rather than extractors and the 
dampers at air terminal inlets and outlets. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the Contract 
Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 
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3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports with pertinent design data and number in sequence starting at pump to end of 
system.  Check the sum of branch-circuit flows against approved pump flow rate.  Correct 
variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in addition to the 
general preparation procedures specified above: 

1. Open all manual valves for maximum flow. 
2. Check makeup-water-station pressure gage for adequate pressure for highest vent. 
3. Set system controls so automatic valves are wide open to coils and heat exchangers. 
4. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so 

motor nameplate rating is not exceeded. 
5. Check air vents for a forceful liquid flow exiting from vents when manually operated. 
6. Verify that air has been purged from the system. 

3.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Adjust flow-measuring devices installed at terminal units (e.g. fin tube radiators,unit heaters, etc.) 
for each space to design water flows. 

1. Measure flow at terminals. 
2. Adjust each terminal to design flow. 
3. Re-measure each terminal after it is adjusted. 
4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design 

flow. 
5. Perform temperature tests after flows have been balanced. 

B. Verify final system conditions as follows: 

1. Re-measure and confirm that total water flow is within design. 
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
3. Mark final settings. 

C. Verify that memory stops have been set. 

3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS 

A. Perform testing and balancing of existing systems to the extent that existing systems are affected 
by the renovation work. 

1. Compare the indicated airflow of the renovated work to the measured fan airflows and 
determine the new fan, speed, filter, and coil face velocity. 

2. Verify that the indicated airflows of the renovated work result in filter and coil face 
velocities and fan speeds that are within the acceptable limits defined by equipment 
manufacturer. 
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3. If calculations increase or decrease the airflow and water flow rates by more than 5 percent, 
make equipment adjustments to achieve the calculated airflow and water flow rates.  If 5 
percent or less, equipment adjustments are not required. 

4. Air balance each air outlet. 

3.10 TEMPERATURE-CONTROL VERIFICATION 

A. Verify that controllers are calibrated and commissioned. 

B. Check transmitter and controller locations and note conditions that would adversely affect control 
functions. 

C. Record controller settings and note variances between set points and actual measurements. 

D. Check the operation of limiting controllers (i.e., high- and low-temperature controllers). 

E. Check free travel and proper operation of control devices such as damper and valve operators. 

F. Check the sequence of operation of control devices.  Note device positions and correlate with 
airflow and water flow measurements.  Note the speed of response to input changes. 

G. Check the interaction of electrically operated switch transducers. 

H. Check the interaction of interlock and lockout systems. 

I. Record voltages of power supply and controller output.  Determine whether the system operates 
on a grounded or nongrounded power supply. 

J. Note operation of electric actuators using spring return for proper fail-safe operations. 

3.11 TOLERANCES 

A. Set HVAC system airflow and water flow rates within the following tolerances: 

1. Fans and Equipment with Fans:  Zero to plus 10 percent, when tested with filter pressure 
drop simulated at dirty conditions. 

3.12 FINAL REPORT 

A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in 
three-ring binder, tabulated and divided into sections by tested and balanced systems. 

B. Include a certification sheet in front of binder signed and sealed by the certified testing and 
balancing engineer. 

1. Include a list of instruments used for procedures, along with proof of calibration. 
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C. Final Report Contents:  In addition to report data specified in paragraphs below, include the 
following: 

1. Field test reports prepared by system and equipment installers. 
2. Other information relative to equipment performance, but do not include Shop Drawings 

and Product Data. 
3. All required measurements described in Articles above, but not listed in paragraphs below. 

D. General Report Data:  In addition to form titles and entries, include the following data in the final 
report, as applicable: 

1. Title page. 
2. Name and address of TAB firm. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB firm who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c.  

12. Nomenclature sheets for each item of equipment. 
13. Data for airflow control terminal units, including manufacturer, type size, and fittings. 
14. Notes to explain why certain final data in the body of reports varies from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Fan drive settings including settings and percentage of maximum pitch diameter. 
b. Other system operating conditions that affect performance. 

E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present 
each system with single-line diagram and include the following: 

1. Quantities of outside, supply, return, and exhaust airflows. 
2. Water flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Airflow terminal inlets and outlets. 
6. Balancing stations. 
7. Position of balancing devices. 
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F. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches, and bore. 
h. Sheave dimensions, center-to-center, and amount of adjustments in inches. 

2. Motor Data: 

a. Make and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Sheave dimensions, center-to-center, and amount of adjustments in inches. 
g. Number of belts, make, and size. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Suction static pressure in inches wg. 

G. Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and 
record the following: 

1. Report Data: 

a. System, fan and air-handling unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F. 
d. Duct static pressure in inches wg. 
e. Duct size in inches. 
f. Duct area in sq. ft.. 
g. Indicated airflow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual airflow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig. 
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H. Air-Terminal-Device Reports (Grilles, Diffusers, etc.): 

1. Unit Data: 

a. System and air-handling unit identification. 
b. Location and zone. 
c. Test apparatus used. 
d. Area served. 
e. Air-terminal-device make. 
f. Air-terminal-device number from system diagram. 
g. Air-terminal-device type and model number. 
h. Air-terminal-device size. 
i. Air-terminal-device effective area in sq. ft.. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 
b. Air velocity in fpm. 
c. Preliminary airflow rate as needed in cfm. 
d. Preliminary velocity as needed in fpm. 
e. Final airflow rate in cfm. 
f. Final velocity in fpm. 
g. Space temperature in deg F. 

END OF SECTION 230593 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Sections include the following: 
 

1. Division 23 Section "Hangers and Supports for HVAC Piping and Equipment" for 
requirements related to pipe insulation shields, thermal-hanger shields and shield inserts, 
and protection saddles. 

1.2 SUMMARY 

A. This Section includes pipe insulation; insulating cements; field-applied jackets; accessories and 
attachments; and sealing compounds. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field 
applied, if any), for each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for the following: 

1. Application of protective shields, saddles, and inserts at pipe hangers for each type of 
insulation and hanger. 

2. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of 
insulation. 

3. Removable insulation at piping specialties and equipment connections. 
4. Application of field-applied jackets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets with requirements indicated.  Include dates 
of tests. 

B. Installer Certificates:  Signed by the Contractor certifying that installers comply with 
requirements. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed a craft training 
program offered by the Contractor, insulation material manufacturer, or trade association relating 
to the installation of pipe insulation for commercial, industrial and institutional applications.  
Installers shall also have no less than one (1) year of relevant experience. 

B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those 
specified in this Section according to ASTM E 84, by a testing and inspecting agency acceptable 
to authorities having jurisdiction.  Factory label insulation and jacket materials and sealer and 
cement material containers with appropriate markings of applicable testing and inspecting 
agency. 

1. Flame-spread rating of 25 or less, and smoke-developed rating of 50 or less. 
2. Materials used outside the building are exempt from the above requirement. 

C. Minimum Insulation Thicknesses and R-Values:  Conform to requirements of ASHRAE Standard 
90.1- 2013 2015 International Energy Conservation Code (IECC), or the requirements of this 
Section, whichever is most demanding. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate 
ASTM specification designation, type and grade, and maximum use temperature. 

B. Protect materials from dirt and water. If insulation materials are dirtied or wetted, they shall not 
be installed, or shall be removed from the piping if wetted or soiled after installation. 

1.7 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 
Section "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements for insulation application. 

C. Coordinate installation and testing of heat tracing prior to applying insulation. 

1.8 SCHEDULING 

A. Schedule insulation application after testing piping systems.  Insulation application may begin on 
segments of piping that have satisfactory test results. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Glass Mineral-Fiber Insulation: 

a. Johns Manville Corp. 
b. Knauf Insulation. 
c. Owens-Corning Fiberglas Corp. 

2. Aluminum Jackets and Fitting Covers: 
 

a. ITW Insulation Systems 
b. Pabco-Childers 
c. RPR Products Inc. 

2.2 INSULATION MATERIALS 

A. General Requirements:  All insulation materials shall comply with the following: 

1. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
2. Products that come in contact with stainless steel shall have a leachable chloride content of 

less than 50 ppm when tested according to ASTM C 871. 
3. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795. 
4. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

B. Glass Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with 
the following: 

1. Pre-formed/ Pre-Molded Pipe Insulation:  Comply with ASTM C 547, Type 1, with 
factory-applied, all-service, vapor-retarder jacket (ASJ).  Minimum 40% total (pre- and 
post-consumer) recycled content.  Density shall be no less than 3.5 PCF, per ASTM C302. 

a. All Service Jacket (ASJ): White, kraft-paper, fiberglass-reinforced scrim with 
aluminum-foil backing, complying with ASTM C 1136, Type I.   

 
1) Self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip to provide a full adhesive closure system.  ASJs 
requiring stapled closures are not acceptable. 

2) Water Vapor Permeance:  0.02 perms, maximum, as per ASTM E96- 
Procedure A (dry cup). 

3) Butt strips shall be fabricated of the same material, and with the same backing 
adhesive. 
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2. Blanket Insulation:  Flexible, with continuous thickness (i.e. not pre-scored semi-rigid 
type), and the grain perpendicularly oriented to the insulated surface.  Comply with 
ASTM C 1393, Type IIIB Category 2, 2-1/2 PCF density, both with and without facing.   

a. The use of blankets shall be limited to pipe fittings and appurtenances for which pre-
molded insulation sections are not available. 

b. Blanket without facing shall only be used with a field-applied jacket or preformed 
fitting covers. 

c. Facing shall be an all service jacket (ASJ) consisting of white, kraft-paper, 
fiberglass-reinforced scrim with aluminum-foil backing, complying with 
ASTM C 1136, Type I.  Water vapor permeance shall be 0.02 perms, maximum, as 
per ASTM E96- Procedure A (dry cup). 

3. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and grades: 

a. Class 1, Grade A for bonding glass cloth and tape to un-faced glass-fiber insulation, 
for sealing edges of glass-fiber insulation, and for bonding lagging cloth to un-faced 
glass-fiber insulation. 

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces. 

4. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor 
applications.  Comply with MIL-C-19565C, Type II. 

5. Mineral-Fiber Insulating Cements:  Comply with ASTM C 195. 
6. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 

ASTM C 449. 

C. Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 
for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges. 

2.3 JACKET TAPES 

A. All-Service Jacket (ASJ) Tape: White vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive, complying with ASTM C 1136. 

 
1. Width: 3 inches. 
2. Thickness: 11.5 mils. 
3. Adhesion: 90 ounces force/inch in width. 
4. Elongation: 2 percent. 
5. Tensile Strength: 40 lbf/inch in width. 
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

2.4 FIELD-APPLIED JACKETS 

A. General:  ASTM C 921, Type 1, unless otherwise indicated. 

B. Aluminum Jacket and Fitting Covers:  Factory cut and rolled to required sizes.  Comply with 
ASTM B 209, 3003 or 3105 alloy, H-14 temper. 

1. Finish and Thickness:  Smooth finish, 0.016 inch thick. 
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2. Moisture Retarder:  1-mil-thick, heat-bonded polyethylene and kraft paper on interior 
surface. 

3. Elbows and Other Fitting Covers:  Preformed, including 45- and 90-degree, short- and 
long-radius elbows, tee covers, flange covers, valve covers, and end caps; same material, 
finish, and thickness as jacket. 

2.5 ACCESSORIES AND ATTACHMENTS 

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  
Woven glass-fiber fabrics, plain weave, pre-sized a minimum of 8 oz./sq. yd. 

1. Tape Width:  4 inches. 

B. Bands:  3/4-inch-wide, in one of the following materials compatible with jacket: 

1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick. 
2. Aluminum:  0.007 inch thick. 

C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, 
soft-annealed, galvanized steel. 

D. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel 
or Monel. 

2.6 VAPOR RETARDERS 

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will 
adversely affect insulation application. 

B. Do not apply insulation to wet surfaces. 
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3.3 GENERAL APPLICATION REQUIREMENTS 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; free of voids throughout the length of 
piping, including fittings, valves, and specialties. 

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required 
for each piping system. 

C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories 
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs. 

E. Apply multiple layers of insulation with longitudinal and end seams staggered. 

F. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor 
retarder. 

G. Keep insulation materials dry during application and finishing. 

H. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer. 

I. Apply insulation with the least number of joints practical. 

J. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder 
integrity, unless otherwise indicated.  Refer to special instructions for applying insulation over 
fittings, valves, and specialties. 

K. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic. 

1. Apply insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor retarders are indicated, extend insulation on anchor 

legs at least 12 inches from point of attachment to pipe and taper insulation ends.  Seal 
tapered ends with a compound recommended by the insulation material manufacturer to 
maintain vapor retarder. 

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by the insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and 
shield. 

L. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper 
insulation ends.  Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain vapor retarder. 

M. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 
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N. Apply insulation with factory-applied jackets as follows: 

1. Pull jacket tight and smooth. 
2. Circumferential Joints:  Cover with 3-inch-wide butt strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip 
and spaced 4 inches o.c.  For below-ambient services, apply vapor-barrier mastic over 
staples. 

a. Exception:  Do not use staples on insulation for which a full adhesive closure 
systems is specified.  

3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.   

a. Exception:  Do not staple longitudinal laps on below ambient services. 

4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and 
joints and at ends adjacent to flanges, unions, valves, and fittings. 

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with 
vapor-retarder mastic. 

O. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors. 

P. Fire-Rated Wall and Partition Penetrations:  Apply insulation at penetrations of fire-rated walls, 
and partitions to conform to applicable UL requirements.  Seal with firestop material. 

Q. Floor Penetrations:  Apply insulation at penetrations of floor assemblies to conform to applicable 
UL requirements. Seal with firestop material. 

1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor 
supports penetrate vapor retarder. 

3.4 GLASS MINERAL-FIBER INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows: 

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without 
deforming insulation materials. 

2. Where vapor retarders are indicated, and for services operating below ambient conditions: 
 

a. Seal longitudinal seams and end joints with vapor-retarder mastic.   
b. Apply vapor retarder to ends of insulation at intervals not exceeding 12 feet to form 

a vapor retarder / water dam between pipe insulation segments to prevent extended 
moisture migration should the vapor barrier in one segment become compromised. 

c. Vapor / water dams shall also be at valves, flanges, elbows, tees, and similar fittings 
as recommended in Section 2 of NAIMA's "Guide to Insulating Chilled Water 
Piping Systems with Mineral Fiber Pipe Insulation", 1st Edition (2015). 
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3. For insulation with factory-applied jackets, secure laps with butt strips with factory applied 
adhesive. 

4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal 
tabs but secure tabs with additional adhesive as recommended by the insulation material 
manufacturer and seal with vapor-retarder mastic. 

B. Apply insulation to flanges as follows: 

1. Apply pre-formed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation segment the same as overall width of the flange and bolts, plus 

twice the thickness of the pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Apply glass cloth jacket material with manufacturer's recommended adhesive, overlapping 

seams at least 1 inch, and seal joints with vapor-retarder mastic. 

C. Apply insulation to fittings and elbows as follows: 

1. Apply pre-molded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions. 

2. When pre-molded insulation elbows and fittings are not available, apply mitered sections 
of pipe insulation to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire, tape, or bands. 

3. Cover fittings with fitting covers.  Overlap covers on pipe insulation jackets at least 1 inch 
at each end.  Secure fitting covers with manufacturer's attachments and accessories.  Seal 
seams with tape and vapor-retarder mastic. 

4. For large sizes or odd shapes where fitting covers are not available, use ICA Hamfab, or 
equivalent, custom pre-molded insulators, and finish over with glass-cloth jacket and 
sealing mastic. 

D. Apply insulation to valves and specialties as follows: 

1. Apply pre-molded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions. 

2. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation.  For strainers, arrange insulation for access to strainer basket without 
disturbing insulation. 

3. Apply insulation to flanges as specified for flange insulation application. 
4. Use pre-formed fitting covers for valve sizes where available.  Secure fitting covers with 

manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder 
mastic. 

5. For larger sizes and odd shapes where fitting covers are not available, seal insulation with 
use ICA Hamfab, or equivalent, custom pre-molded insulators, and finish over with glass-
cloth jacket and jacket and sealing compound recommended by the insulation material 
manufacturer. 

3.5 FIELD-APPLIED JACKET INSTALLATION 

A. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and 
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
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sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 
inches (300 mm) o.c. and at end joints. 

3.6 FIELD-APPLIED JACKET APPLICATION SCHEDULE 

A. Interior, Exposed: Apply full PVC jacket and fitting covers for all insulated interior piping 
exposed to view in finished areas of the building, in mechanical rooms for portions of the piping 
system within 7 feet of the floor, and elsewhere the piping is exposed and subject to abuse.  

1. Exception: Aluminum jacket and fitting covers shall be utilized in lieu of PVC on high 
temperature (150 deg F. or higher) hot water piping.   

2. Exception:  Aluminum jacket and fitting covers shall be used in lieu of PVC on all exposed 
piping exposed in kitchens, dishwashing rooms, and similar spaces. 

B. Interior, Concealed:  Apply PVC fitting covers to all concealed, interior insulated piping. 

1. Exception: Aluminum jacket and fitting covers shall be utilized in lieu of PVC on high 
temperature (150 deg F. or higher) hot water piping. 

3.7 FINISHES 

A. Paint insulation and jacket as specified in Division 09 Section "Painting."   
 

1. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

3.8 PIPING SYSTEM APPLICATIONS 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 

B. Items Not Insulated:  Unless otherwise indicated, do not field-apply insulation to the following 
systems, materials, and equipment: 

1. Flexible connectors on heating hot water and condenser water systems. 
2. Vibration-control devices. 
3. Unions, except on piping exposed in finished spaces. Where unions are insulated, provide 

a label on the piping jacket identifying the union's location. 
4. Automatic temperature control valves, size 1" and smaller, on heating hot water systems. 
5. Backflow preventers. 
6. Do not insulate the portion of valves and other pipeline appurtenances that the 

manufacturer has specifically recommended against insulating. 
7. Specialty valves receiving factory insulation kits as specified in Division 23 Section 

"Hydronic Piping". 

C. Insulate fittings and flanges as per the connecting piping. 

D. Insulate and jacket shut off valves (e.g. ball, gate, butterfly, etc.), unions,  temperature control 
valves, strainers, check valves, and similar pipeline appurtenances as per the connecting piping. 
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1. Exceptions:  As noted above. 

E. Provide labels on piping jacketing at check valves and unions so their locations can be identified 
afterwards. 

3.9 INTERIOR INSULATION APPLICATION SCHEDULE 

A. This application schedule is for aboveground insulation inside the building.   

B. Refer to the "Field-Applied Jacket Application Schedule" article herein for field applied 
insulation jackets. 

C. Where a vapor retarder is indicated below, provide a fully vapor sealed installation with no voids. 

D. Service:  Heating hot-water supply and return piping. 

1. Insulation Material:  Glass mineral fiber with ASJ. 
2. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Pipe, 1-1/2 inches' diameter and smaller:  1-1/2 inches. 
b. Pipe, 2 inches' diameter and larger:  2 inches. 

3. Vapor Retarder Required:  No. 

E. Service:  Personnel burn prevention on all piping systems. 

1. If a piping system indicated on the Drawings operates with fluid temperatures of 140 deg. 
F. or higher, and is not identified to receive insulation in the above paragraphs, provide 
insulation and jacketing on such systems as specified above for heating hot water piping.   

END OF SECTION 230719 
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SECTION 232113 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Division 23 Sections include the following: 

1. Division 23 Section "Common Work Results for HVAC" for general piping materials and 
installation requirements, and for flexible piping connectors. 

2. Division 23 Section "Hangers and Supports for HVAC Piping and Equipment" for pipe 
supports, product descriptions, and installation requirements.  Hanger and support 
spacing is specified in this Section. 

3. Division 23 Section "General-Duty Valves for HVAC Piping" for general-duty valves. 
4. Division 23 Section "Identification for HVAC" for labeling and identifying hydronic 

piping. 

1.2 SUMMARY 

A. This Section includes piping and fittings, special-duty valves, and hydronic specialties for hot-
water heating, and other circulating HVAC piping systems; makeup water for these systems; 
blowdown drain lines. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Product Data including rated capacities where applicable, including piping, 
fittings, furnished options and accessories, and installation instructions for each specialty 
indicated.  Include flow and pressure drop curves based on manufacturer's testing for balancing 
cocks and flow-control devices. 

B. Piping Shop Drawings:  Detail fabrication of pipe anchors, hangers, special pipe support 
assemblies, alignment guides, expansion joints and loops, and their attachment to the building 
structure.  Detail location of anchors, alignment guides, and expansion joints and loops 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved: 

1. Suspended ceiling components. 
2. Other building services. 
3. Structural members. 
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4. Other items required to be included as per the provisions of Division 23 Section 
"Common Work Results for HVAC". 

B. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

C. Field Test Reports:  Written reports of tests specified in Part 3 of this Section.  Include the 
following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Failed test results and corrective action taken to achieve requirements. 

D. Water Analysis:  Submit a copy of the water analysis to illustrate water quality available at 
Project site. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For hydronic specialties and special-duty valves to include in maintenance 
manuals. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel 
Code:  Section IX, "Welding and Brazing Qualifications." 

1.7 SYSTEM PRESSURE AND TEMPERATURE RATINGS 

A. All components of the heating hot water system shall be suitable for a minimum continuous 125 
psig working pressure at 220 deg F, and higher where indicated or specified. 

1.8 COORDINATION 

A. Coordinate layout and installation of hydronic piping and suspension system components with 
other construction, including light fixtures, HVAC equipment, fire-suppression-system 
components, and partition assemblies. 

B. Coordinate pipe fitting pressure classes with products specified in related Sections. 

C. Coordinate installation of pipe sleeves for penetrations through walls and floor assemblies.  
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the Work include, but are not limited to, the following: 

1. Flow Control Devices / Flow Control Valves (i.e. Manual Calibrated Balancing Valves): 

a. Anvil International 
b. Armstrong Fluid Technology 
c. Flow Design, Inc.(FDI); a Div. of IMI 
d. HCI, Inc. 
e. Bell and Gossett, a Div. of Xylem Inc. 
f. Nibco Inc. 
g. TA Hydronics/ IMI Hydronic Engineering 
h. Taco, Inc. 

2.2 PIPE AND TUBING MATERIALS 

A. General:  Refer to Part 3 "Pipe Applications" Article for identifying where the following 
materials are used. 

B. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.  Only piping manufactured in the USA 
or Canada is acceptable. 

2.3 FITTINGS 

A. General:  Refer to Part 3 "Pipe Applications" Article for identifying where the following 
materials are used. 

B. Wrought-Copper Fittings (for Hydronic / Pressure services):  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

2.4 JOINING MATERIALS 

A. Gasket Material:  Thickness, material, and type suitable for fluid to be handled; and design 
temperatures and pressures. 

B. Solder Filler Metals:  ASTM B 32, Alloy Sb5, 95-5 tin antimony. 

C. Flux:  ASTM B 813, non-self-cleaning type. 
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2.5 VALVES 

A. Check, ball, and butterfly valves are specified in Division 23 Section "General-Duty Valves for 
HVAC Piping." 

B. Refer to Part 3 "Valve Applications" Article of this Section for specific uses and applications 
for each valve specified. 

C. Flow Control Devices / Flow Control Valves (i.e. Manual Calibrated Balancing Valves):  125-
psig working pressure, 230 deg F maximum operating temperature, y-pattern globe or ball valve 
with calibrated orifice.  Provide with connections for portable differential pressure meter with 
integral check valves and seals.  Valve shall have integral pointer and calibrated scale to register 
degree of valve opening and memory stop to retain set position.  Valves 2-inch NPS and smaller 
shall have bronze body with threaded ends. 

 
1. Provide a flow control device where "balancing cocks", sized 2" and smaller, are 

indicated on the Drawings. 
2. Provide flow control devices where "flow control valve" is indicated on the Drawings. 
3. For flow control devices sized up to 6", provide a factory insulation kit.  The kit shall 

consist of a polyurethane foam insulation with a plastic coated exterior surface and 
molded to fit the valve contours.  The insulation shall be split into two interlocking 
pieces, held together with bands.  The insulation shall be easily removable and 
reinstalled.  The foam shall be a minimum of 1" thick and suitable for valve body 
temperatures up to 230 deg F. 

4. Apollo.   

2.6 HYDRONIC SPECIALTIES 

A. Manual Air Vent:  Bronze body and nonferrous internal parts; 150-psig working pressure, 225 
deg F operating temperature; manually operated with screwdriver or thumbscrew; with 1/8-inch 
NPS discharge connection and 1/2-inch NPS inlet connection. 

1. Provide at all hydronic equipment connections that have piping connections sized 1" and 
smaller. 

B. Piping System Manual Air Vents:  3/4" ball valve with a threaded nipple (for hose connection) 
and cap.  Valve shall comply with the provisions of Division 23 Section "General Duty Valves 
for HVAC Piping", except that one-piece bodies and both standard and reduced ports are 
acceptable  (in lieu of 2-piece body and full port). 

1. Provide at all high points in the piping system, both local and overall, for venting of air as 
part of the system fill process. 

2. Provide at all hydronic equipment connections that have piping connections sized 1-1/4" 
and larger. 

C. Piping System Automatic Air Vent:  Designed to vent automatically with float principle; bronze 
body and nonferrous internal parts; 150-psig working pressure, 240 deg F operating 
temperature; with 1/4-inch NPS discharge with waste connector, and 1/2-inch NPS inlet 
connection. 
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1. Provide at inaccessible high points in the piping system.  Extend discharge with a copper 
tube matching the discharge size to an indirect waste receptor.  Provide an isolation valve 
near the termination point, and label the valve's function. 

PART 3 - EXECUTION 

3.1 PIPE APPLICATIONS 

A.  Hot Water, and other closed loop hydronic system piping , 2-Inch NPS and Smaller:  Use 
Type L drawn-temper copper tubing with soldered joints. 

3.2 VALVE APPLICATIONS 

A. General-Duty Valve Applications:  Unless otherwise indicated, use the following valve types: 

1. Shutoff Duty:  Use ball and butterfly valves. 
2. Throttling Duty:  Use flow control devices (i.e. calibrated balancing valves)    

B. Sizes:  The size of valves and other pipeline appurtances shall match the size of the pipe in which 
the valve or pipeline appurtenance is installed, unless otherwise indicated. 

C. Install shutoff-duty valves at each branch connection to supply and return mains, at supply and 
return connections to each piece of equipment, and elsewhere as indicated. 

D. Install flow control devices and balancing cocks on the outlet of each hydronic coil, circulating 
pump and elsewhere as required or shown to facilitate system balancing. 

E. Install drain valves at low points in mains, risers, branch lines, and elsewhere as shown or 
required for system drainage. 

F. Install check valves on each pump discharge and elsewhere as shown or required to control flow 
direction. 

G. Install pressure relief valves on hot water heat exchangers, at expansion tanks, and elsewhere 
shown on the Drawings or as required by the ASME Boiler and Pressure Vessel Code.  Pipe 
discharge to floor without valves.  Comply with ASME Boiler and Pressure Vessel Code, 
Section VIII, Division 1, for installation requirements. 

H. Install make-up water pressure reducing valves on domestic cold water piping to the hydronic 
systems. 

3.3 PIPING INSTALLATIONS 

A. Install piping according to Division 23 Section "Common Work Results for HVAC". 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
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calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping free of sags and bends. 

F. Locate groups of pipes parallel to each other, spaced to permit applying insulation and servicing 
of valves. 

G. Reduce pipe sizes using eccentric reducer fitting installed with level side up.  Lap joint stub 
ends are not permitted. 

H. Install unions in pipes 2-inch NPS and smaller, adjacent to each valve, at final connections of 
each piece of equipment, and elsewhere as indicated.   

I. Swing Connections:  Branch piping connections to mains shall be made with swing 
connections. 

 
1. Connect risers and branch connections to mains with at least five pipe fittings, including 

tee in main. 
2. Connect risers and branch connections to terminal units with at least four pipe fittings, 

including tee in riser. 
3. Connect mains and branch connections to terminal units with at least four pipe fittings, 

including tee in main. 

J. Label piping as specified in Division 23 Section "Identification for HVAC." 

K. 'T-drill' and similar piping system tee forming techniques are not permitted.   Use tee fittings.  

3.4 HANGERS AND SUPPORTS 

A. General:  Hangers, supports, and related work are specified in Division 23 Section "Hangers 
and Supports for HVAC Piping and Equipment."  Conform to requirements below for 
maximum spacing of supports. 

B. Install the following pipe attachments unless otherwise indicated: 

1. Adjustable clevis hangers for individually supported, straight horizontal piping sections 
less than 20 feet long between horizontal offsets or rises. 

2. Adjustable roller hangers or spring hangers for individually supported, straight horizontal 
piping sections 20 feet or longer between horizontal offsets or rises. 

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 
supported on a trapeze. 

4. Spring hangers and supports to support vertical runs. 
5. Provide copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe. 
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C. Install hangers for drawn-temper copper tubing with the following maximum spacing and 
minimum rod sizes (Note:  Rod sizes indicated are for single pipe / single rod hangers): 

1. NPS 3/4: Maximum span, 5 feet; minimum rod size, 3/8 inch. 
2. NPS 1: Maximum span, 6 feet; minimum rod size, 3/8 inch. 
3. NPS 1-1/4Maximum span, 7 feet; minimum rod size, 3/8 inch. 
4. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch. 
5. NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch. 

D. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

E. Provide additional hangers within 12" of each change of direction of piping, and at concentrated 
equipment loads. 

3.5 PIPE JOINT CONSTRUCTION 

A. Refer to Division 23 Section "Common Work Results for HVAC" for joint construction 
requirements for soldered joints in copper tubing;   

3.6 HYDRONIC SPECIALTIES INSTALLATION 

A. Sizes:  The size of hydronic specialties that convey the full flow of the connecting piping (e.g. 
strainer) shall match the size of the pipe in which the hydronic specialty is installed, unless 
otherwise indicated. 

B. Provide manual air vents at both local and overall high points in system, at heat-transfer coils, 
and elsewhere as indicated or required for system air venting. 

C. Provide dielectric fittings where required by Division 23 Section "Common Work Results for 
HVAC." 

D. Provide automatic air vents at inaccessible local high points in the system, and elsewhere as 
indicated.  Route the discharge of inaccessible auto air vents to an approved indirect waste. 

3.7 EQUIPMENT CONNECTIONS 

A. Piping size for supply and return connections to equipment shall be as indicated on the 
Drawings, or the same size as equipment connections, whichever is larger. 

B. Install control valves in accessible locations close to equipment. 

3.8 HYDROSTATIC PRESSURE TESTING 

A. Hydrostatically test new piping and existing piping systems altered by the Project. The Contractor 
shall perform pressure tests.  Advise the Owner and Architect/Engineer no less than 7 days in 
advance of testing. 
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1. Hydrostatic testing shall occur either immediately before flushing, cleaning/passivation, 
and chemical treatment of the system, or after such work has been completed.  The 
hydronic systems shall not be left idle, filled with untreated water, for a length of time 
longer than necessary to perform testing.  Should flash rusting of the system occur, the 
Contractor is responsible for whatever corrective measures are deemed necessary by the 
Architect / Engineer. 

2. Test prior to installing insulation. 

B. Testing Preparation:  Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure. If temporary restraints are impractical, isolate expansion joints from testing. 
3. Flush system with clean water.  Clean strainers. 
4. Isolate equipment so that it is not subjected to test pressure from piping using valves or 

blinds in flanged joints.  If a valve is used to isolate equipment, its closure shall be 
capable of sealing against test pressure without damage to valve.  Flanged joints where 
blinds are inserted to isolate equipment need not be tested. 

5. Install relief valve set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test. 

C. Testing:  Test hydronic piping as follows: 

1. Use ambient temperature water as testing medium, except where there is risk of damage 
due to freezing.  Another liquid may be used if it is safe for workers and compatible with 
piping system components. 

2. Use vents installed at the high points of system to release trapped air while filling system.  
Use drains installed at low points for complete removal of liquid. 

3. Examine system to see that equipment and parts that cannot withstand test pressures are 
properly isolated.  Examine test equipment to ensure that it is tight and that low-pressure 
filling lines are disconnected. 

4. Isolate expansion tanks and determine that hydronic system is full of water. 
5. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the design 

pressure, and not less than 100 psig, whichever is greater, however the test pressure shall 
not exceed maximum pressure for any vessel, heat exchanger, boiler, pump, valve, or 
other component in system under test.  Check to verify that stress due to pressure at 
bottom of vertical runs does not exceed either 90 percent of specified minimum yield 
strength or 1.7 times "SE" value in Appendix A of ASME B31.9, Code for Pressure 
Piping, "Building Services Piping." 

6. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing 
components with new materials as appropriate.  Leak-sealing compounds and preening is 
not permitted. 

7. Repeat hydrostatic test until there are no leaks. 
8. Prepare written report of testing. 

D. Use of pressurized air for testing of hydronic piping systems is strictly prohibited.  
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3.9 FLUSHING, CLEANING, AND CHEMICAL TREATMENT FOR MINOR HYDRONIC 
SYSTEM MODIFICATIONS AND ADDITIONS 

A. General:  All hydronic piping added by this project shall be flushed and cleaned prior to 
connection to the existing piping systems.    

B. Pre-Construction System Water Testing:  Prior to connecting the new piping to the existing piping 
system, tests shall be performed on each of the existing systems water quality to determine the 
baseline concentrations of corrosion inhibitors used in the system, as well as the existing system 
pH, total dissolved solids, conductivity, turbidity, chloride concentration, and phosphate 
concentration.   

 
1. Issue the results of the tests to the Owner and Architect / Engineer. 
2. Flush and clean existing systems prior to connecting to new piping systems. 

C. Flushing and Cleaning:  Flush all new hydronic piping with clean water prior to connection to 
existing piping system.  Flush the system till the water runs visibly clear and has a conductivity 
no more than 100 microSiemens greater than that of the fresh water supply.  Remove, clean, and 
replace strainer screens after flushing. 

1. Do not use the existing system pumps and system fluid to perform the initial flushing of 
the new piping. The Contractor shall furnish and install a temporary pump for this 
purpose, or shall utilize a clean water source in a once-through manner.  All costs for 
temporary water and drainage connections and/or use of temporary pumps shall be 
included in the Contractor's bid price.  

2. After the hydronic system piping, equipment and water passages have been flushed till 
visibly clear and meets the above specified conductivity limit, the system shall be cleaned 
by circulating mixtures of a commercially available hydronic system cleaning and 
passivating agent such as GE 'Ferroquest 7101', Nalco Water '3D TRASAR', Chem-Aqua 
'61502' with Chem-Aqua '32115', or Sentinel 'X300'. 

3. Fill, vent and circulate system with the solution.  After system has been circulated for a 
48 hours, the piping shall be drained completely and refilled with fresh water and 
circulated to remove the cleaner, and then drained once again.  The system shall be 
thoroughly vented of air each time the system is filled. 

4. After cleaning the piping, but before final chemical treatment, remove, clean and replace 
strainer screens, and drain the cleaning solution.  Refill the system with fresh water.  

5. After flushing and cleaning operations are complete, the Contractor shall remove the 
temporary pump and/or fresh water and drainage connections, and may expose the new 
piping to the existing system.  The existing permanent pumps and system fluid may be 
used for chemical treatment process.  All temporary electrical and piping connections to 
perform the required system flushing without the use of the existing permanent pumps 
are the responsibility of the Division 23 Contractor. 

 
a. If the Contractor does not comply with the above, and exposes the existing 

permanent pumps to the flushing process, the Contractor shall replace the seals and 
volute gaskets in all pumps exposed to the flush water at no additional cost to the 
Owner.  Seals and volute gaskets shall be furnished by the Contractor for this 
purpose. 
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D. Chemical Treatment:  Engage a qualified and experienced HVAC water-treatment service 
provider capable of analyzing water qualities and applying water treatment as specified in this 
Article.. 

 
1. Immediately after draining the system rinse water, refill the system with fresh water,  

expose the new piping to the existing system, and chemically treat the entire system with 
doses of the corrosion inhibitors already used  in the system, with the quantity as 
appropriate for the added water volume of the new piping.  The cost of the added 
treatment chemicals shall be borne by this Contract. 

2. After 24 hours of continuous system circulation after the addition of treatment chemicals, 
retest the system water quality and compare to the values measured prior to connection to 
the existing system.  Make adjustments and retest until the overall water quality is equal 
or better than that measured originally. 

3. Issue the final system treatment results to the Owner and Architect / Engineer. 

3.10 COMMISSIONING 

A. Fill system and perform flushing, cleaning, and initial chemical treatment. 

B. Check that the system is completely full of water. 

C. Verify correct water fill pressure and corresponding air charge pressure in expansion tank. 
Perform these steps before operating the system: 

1. Open valves to fully open position.  Close coil bypass valves. 
2. Check pump for proper direction of rotation. 
3. Set automatic fill valves for required system pressure. 
4. Check air vents at high points of systems and determine if all are installed and operating 

freely (automatic type) or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Check and set operating temperatures of hydronic equipment (e.g. boilers, chillers, heat 

exchangers, etc.) to design requirements. 
7. Lubricate motors and bearings. 

END OF SECTION 232113 
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SECTION 233113 - DUCTWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Division 23 Sections include the following: 

1. "Air Duct Accessories" for dampers, sound-control devices, duct-mounted access doors 
and panels, turning vanes, flexible ducts, and other duct mounted specialties. 

2. "Diffusers, Registers, and Grilles" for air inlets and outlets. 
3. "Testing, Adjusting, and Balancing for HVAC" for air balancing and final adjusting of 

manual-volume dampers. 

1.2 SUMMARY 

A. This Section includes rectangular and round metal ducts and plenums for heating, ventilating, and 
air-conditioning systems in pressure classes from minus 10- to plus 10-inch wg. Products 
specified herein include the following: 

1. Single-wall, rectangular ducts and fittings. 
2. Single-wall and round spiral-seam ducts and formed fittings. 
3. Sealants and gaskets. 

1.3 INTERPRETATION OF THE DRAWINGS 

A. Duct system design, as indicated, has been used to select and size air-moving and -distribution 
equipment and other components of air system.  Ductwork indicated on the Drawings is 
schematic; therefore, changes in ductwork sizes and/or location shall be made when necessary to 
conform to project conditions.  Offsets, rises, drops, and duct profile changes shall be made at no 
additional cost to the Owner.  The Architect / Engineer shall be consulted for approval of duct 
size changes which cannot maintain the same equivalent flow area and friction rate, require a duct 
aspect ratio exceeding 4 to 1, or represent a fundamental change to the configuration of duct 
system.  Proposed changes must be specifically approved in writing by Architect / Engineer prior 
to being implemented.  Accompany requests for layout modifications with calculations showing 
that proposed layout will provide original design results without increasing system total pressure. 

B. Duct dimensions indicated on Drawings are the required clear, inside dimensions.  Adjust sheet 
metal dimensions to account for duct liner or double wall construction.  Note that, typically, the 
first dimension listed on the Drawings is that of the side visible in the particular 2D view (plan, 
section, etc.). 
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C. Turning vanes not shown on the Drawings for mitered rectangular elbows have been omitted for 
clarity purposes only.  The Contractor shall provide turning vanes as required by this Section 
regardless of drawing depiction.   

1. At the Contractor's option, radius type elbows with 1.5 or 1.0 centerline radius to duct 
width ratio may be provided in lieu of mitered elbows shown on the Drawings where the 
duct width in the plane of change in direction is less than 14", provided that the elbow fits 
in the space available.   

2. Mitered elbows shall not be substituted for a radius type elbows shown on the Drawings 
unless specifically approved by the Architect / Engineer. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For prefabricated ductwork, duct components sealant and gasket materials. 

B. Shop Drawings:  Show details of the following: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 
and attachments to other work. 

2. Duct layout indicating sizes and pressure classes. 
3. Elevations of top and bottom of ducts. 
4. Dimensions of main duct runs from building grid lines. 
5. Fittings. 
6. Reinforcement and spacing. 
7. Seam and joint construction. 
8. Penetrations through fire-rated and other partitions. 
9. Equipment installation based on equipment being used on Project. 
10. Duct accessories, including dampers and access doors. 
11. Hangers and supports, including methods for duct and building attachment. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating penetrations and 
ceiling-mounted items.  Refer to Division 23 Section "Common Work Results for HVAC" for 
additional coordination drawing requirements.  Show the following: 

1. Ceiling suspension assembly members. 
2. Other systems installed in same space as ducts. 
3. Ceiling- and wall-mounted access doors and panels required to provide access to dampers 

and other operating devices. 
4. Coordination with ceiling-mounted items, including lighting fixtures, diffusers, grilles, 

speakers, sprinkler heads, access panels, and special moldings. 
5. Other items required to be included as per the provisions of Division 23 Section "Common 

Work Results for HVAC". 

B. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements for the following: 

1. Pressure and leakage tests. 
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1.6 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Indicate actual routing, fitting details, reinforcement, support, and installed 
accessories and devices. 

1.7 QUALITY ASSURANCE 

A. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA):  Generally, 
ductwork and ductwork supports shall meet the requirements of SMACNA's Publication "HVAC 
Duct Construction Standards--Metal and Flexible", 3rd Edition (2005), and various other 
SMACNA Publications referenced in this specification section.  However, where the 
requirements of this specification section exceed SMACNA requirements or where a prohibition 
of specific type of work contained in the SMACNA standard is made, the requirements of this 
specification section shall take precedence.   

B. Minimum Seal Class Requirements:  Conform to requirements of 2015 International Energy 
Conservation Code and  the referenced SMACNA standards except where these specifications 
exceed or modify those requirements. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver sealant and firestopping materials to site in original unopened containers or bundles with 
labels indicating manufacturer, product name and designation, color, expiration period for use, 
pot life, curing time, and mixing instructions for multicomponent materials. 

B. Store and handle sealant and firestopping materials according to manufacturer's written 
recommendations. 

C. Protect shop fabricated and factory fabricated ductwork, accessories and purchased products from 
damage during shipping, storage and handling.  Prevent end damage and prevent dirt and moisture 
from entering ducts and fittings with a polyethylene film with a high-tack adhesive to attach to 
the ductwork and accessories.  Where possible, store ductwork inside and protect from weather.  
Where necessary to store outside, store above grade and enclose with polyethylene waterproof 
wrapping. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

1. Round Prefabricated Ducts and Fittings: 

a. Ductmate Industries, Inc. 
b. Hranec Sheet Metal Inc. 
c. Linx Industries Inc. 
d. McGill AirFlow LLC 
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e. MKT Metal Manufacturing 
f. SEMCO Incorporated. 
g. Sheet Metal Connectors, Inc. 

2. Round Prefabricated Connectors: 

a. Ductmate Industries, Inc. 
b. Hranec Sheet Metal Inc. 
c. Linx Industries Inc. 
d. McGill AirFlow LLC 
e. MKT Metal Manufacturing 
f. SEMCO Incorporated. 
g. Sheet Metal Connectors, Inc. 

3. Sealant and Gaskets:  

a. Ductmate Industries 
b. Carlisle Hardcast 
c. Childers; a Div. of HB Fuller Construction Products Inc. 
d. McGill Airflow LLC 
e. Foster; a Div. of HB Fuller Construction Products Inc. 
 

4. Flanged Duct Connector Systems for Rectangular Duct: 
 

a. Ductmate '35' and '45' systems. 
b. CL Ward "J" and "H" flange and corner systems. 
c. Nexus "J" and "G" flange and corner systems. 
d. Ward Industries / Hart and Cooley "FLGJ" and "FLGH" systems 
e. Note:  SMACNA joint types T-25a and T-25b (TDC and TDF type connectors, 

respectively) using corner pieces provided by the above listed manufacturers are also 
acceptable on ducts where the pressure class does not exceed 2" w.g., positive or 
negative. 

5. Flanged Duct Connector Systems for Round Duct: 
 

a. Ductmate 'Spiralmate'. 

2.2 SHEET METAL MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods, except as otherwise 
indicated or modified by this Section.  Sheet metal materials shall be free of pitting, seam marks, 
roller marks, stains, discolorations, and other imperfections. 

B. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A 653 or ASTM A 924, G90 coating 
designation.  Minimum thickness permitted shall be 24 gauge. 

C. Aluminum Sheets:  ASTM B 209, Alloy 3003, Temper H14, sheet form with standard, one-side 
bright finish for ducts exposed to view and with mill finish for concealed ducts.  Minimum 
thickness permitted shall be 22 gauge. 
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D. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, 
sheet metal ducts; matching materials for aluminum ducts. 

E. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches.   Maximum diameter permitted is 1/2".   

 
1. For aluminum ducts, provide matching materials. 

2.3 SEALANT AND GASKETS 

A. Tapes:  One-step (peel and stick) pressure-sensitive duct sealing tapes, two-part tape systems, and 
similar sealing tapes are not permitted for sealing metal duct joints and penetrations. 

B. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL.  Sealants shall be UL-181B-M 
listed. 

C. Indoor Duct Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush-on or trowel-on to minimum 1/16" thickness to joints and 
seams.  Application temperature range:  40 to 100 deg F. 

2. Solids Content:  Minimum 68 percent. 
3. Shore A Hardness:  Minimum 72. 
4. Shall be permanently flexible and water, mold, and mildew resistant after curing. 
5. Adhesion Strength per ASTM C794 to Bright Annealed Stainless Steel:  6.25 PLI 
6. VOC Content:  Maximum 30 g/L (less water). 
7. UL 181B-M listed; UL 723 Classified. 
8. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
9. Service Application:  Indoor duct installations, except for unconditioned outdoor air ducts. 
10. Acceptable Products:  Ductmate 'PROseal', Foster '32-19 Duct-Fas', or Childers 'Chil-Flex 

CP-146'. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 

E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657. This material, in 
addition to the above, shall not contain vegetable oils, fish oils, or any other type vehicle 
that will support fungal and/or bacterial growth. 

2. The use of gaskets with adhesive properties on fitting and duct connections shall not 
substitute for fastening hardware. 
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F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 
rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

2.4 HANGERS AND SUPPORTS 

A. Supports shall comply with Chapter 5 of the SMACNA Publication "HVAC Duct Construction 
Standards--Metal and Flexible, 3rd Edition, 2005, except as modified by this section. 

B. Building Attachments:  Concrete inserts, ] powder-actuated fasteners[, or structural-steel 
fasteners appropriate for building materials. 

1. Use power-actuated concrete fasteners for standard-weight aggregate concretes or for slabs 
4 inches thick and thicker. 

 
a. NOTE:  Do not use power-actuated concrete fasteners for lightweight-aggregate 

concrete or for slabs less than 4 inches thick. 
 

2. Do not use strap type attachments, cable hangers, or friction type beam clips / clamps (e.g. 
hammer-on / slide-on flange clips and similar devices). 

 
a. C-type beam clamps that incorporate a bolt for fastening, consistent with MSS Types 

19 and 23, are acceptable. 

C. Hanger Materials:  Galvanized, sheet steel straps or round, threaded steel rod.  Strap galvanizing 
shall be G90, or matching that of the supported duct, whichever is greater. 

 
1. Exceptions to the Above:   

a. Hangers and supports for aluminum duct shall be constructed of 6061- T6 aluminum 
or galvanized steel and isolated from the aluminum with an epoxy paint finish.  
Reinforcements shall be made of 6061-T6 aluminum. 

2. Straps and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible" for sheet steel width and thickness and for steel rod diameters. 

3. Do not use wire hangers unless explicitly specified elsewhere in this Section. 
4. Hangers and Supports Installed in Corrosive Atmospheres and Spaces:  Hot dipped 

galvanized steel rods and steel metal straps, painted with zinc-chromate primer after 
installation and final adjustments have been made.  Unless specified otherwise in Division 
09 or on the Architectural drawings, additionally provide a finish coat of epoxy acrylic or 
acrylic urethane paint  after installation and final adjustments have been made.  Color shall 
be as selected by the Architect.  Surfaces shall be cleaned and etch-primed prior to painting.  
The paint finish shall be no less than 2 mils thick (dry).   

 
a. The use of stainless steel in such applications is strictly prohibited in chlorine 

environments. 
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b. The rod diameter and strap gauge shall be increased by one standard size over that 
indicated in the referenced SMACNA standard.   

c. Steel cable hangers (of any material) are not acceptable for use in corrosive 
atmospheres.   

d. The following spaces shall be considered to have corrosive atmospheres: 
 
1) Bath Rooms 

D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials.   

 
1. Fasteners for interior galvanized ducts shall be zinc or cadmium coated.  
2. Fasteners for interior  aluminum, ducts shall be stainless steel. 
3. Blind rivets using pull-through mandrels are not permitted if they leave holes for air 

leakage.  Fasteners shall not project into duct interiors more than 1/2". 

E. Trapeze and Riser Supports:  Steel shapes shall comply with ASTM A 36. Aluminum shapes shall 
comply with ASTM B 221. 

1. Supports for Galvanized-Steel Ducts:  Galvanized steel shapes and plates. 
2. Supports for Aluminum Ducts:  Aluminum support materials. 

2.5 RECTANGULAR DUCT FABRICATION – GENERAL REQUIREMENTS 

A. General:  Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction 
according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" (3rd 
Edition; 2005), except as modified by this Section.  Comply with requirements for metal 
thickness, reinforcing types and intervals, tie-rod applications, and joint types and intervals. 

1. Transverse joint types are limited to the following: 

a. T-1 through T-14 as shown in Figure 2-1, "Rectangular Duct/Transverse Joints" in 
the above referenced SMACNA standard, for ductwork in the 1/2" or 1" w.g. 
(positive or negative) pressure classes. 

b. Flanged duct connector systems as elsewhere specified in this Section. 
c. Joint types explicitly specified elsewhere in this Section. 

2. Longitudinal joint types are limited to joint types shown in Figure 2-2, "Rectangular 
Duct/Longitudinal Seams" in the above referenced SMACNA standard, except for L-2 
(button punch snap lock) and L-3 (grooved seam), which are not permitted.  Joint types 
explicitly specified elsewhere in this Section are also permitted.  

B. Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class 
required for pressure classification. 

C. Materials:  Free from visual imperfections such as pitting, seam marks, roller marks, stains, and 
discolorations. 

D. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and larger and 
0.0359-inch-thick or less, with more than 10 sq. ft. of unbraced panel area, unless ducts are lined. 
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2.6 FLANGED DUCT CONNECTOR SYSTEMS 

A.  A pre-fabricated flanged duct connector system is acceptable for forming transverse joints on 
rectangular  and round ductwork where the specified pressure class can be met, and subject to 
other restrictions herein indicated. 

B. The system shall consist of factory-fabricated add-on flange connectors, gaskets, and related 
components and fasteners.  Materials shall be galvanized steel, or aluminum to match the 
connecting ductwork.  The system shall be suitable for ductwork having pressure ratings from +2 
inches w.g. to +10 inches w.g. and from -2 inches w.g. to -10 inches w.g.  The system flanges and 
corner pieces shall form a flange frame around the full perimeter of the duct, and shall be designed 
to produce a sealed fit onto a plain duct end using an integrated sealant pocket. 

1. 'Formed-on' style flanges, such as SMACNA joint types T-25a and T-25b (TDC and TDF 
type connectors, respectively) and similar joining methods using a flange that is formed 
directly from the duct end, are acceptable where the pressure class does not exceed 2" w.g., 
positive or negative. 

2. Boltless connections on rectangular duct are not acceptable.  The system shall utilize no 
less than one bolt per corner. 

C. The duct connector system shall be applied in full conformance with the system manufacturer’s 
installation instructions and with all required sealants, gaskets, bolts, nuts, washers, and spring 
clip / cleats.   

1. Substitution of zip screws for the recommended galvanized steel spring clips (cleats) will 
not be permitted.  Spring clips shall be of the length, gauge, and quantity recommended by 
the system manufacturer. 

D. Flange Gaskets:  Permanently flexible butyl rubber, neoprene, or EPDM polymer with 
polyisobutylene plasticizer. 

1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657. This material, in 
addition to the above, shall not contain vegetable oils, fish oils, or any other type vehicle 
that will support fungal and/or bacterial growth. 

2.7 ROUND DUCT FABRICATION 

A. Round Ducts:  Fabricate ducts with standard spiral lock seams according to Figure 3-2 of 
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible", 2005 (3rd Edition). 

1. Snap-lock, lapped and riveted, butt weld, and grooved type longitudinal seam construction 
is not acceptable. 

B. Transverse Joints Between Duct Sections and to Fittings:  Fabricate according to Figure 3-1 of 
the above referenced SMACNA standard. 

1. Ducts up to 20 Inches in Diameter:  Factory fabricated slip-on gasketed flange system or 
type 'RT-1' beaded sleeve joint consisting of an interior, center-beaded slip coupling, sealed 
before and after fastening, attached with sheet metal screws. 
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2. Gasketed Push-On Joints (all sizes):   Refer elsewhere in this Section for requirements for 
round duct joint O-ring seals: 

 
a. Round Ducts:  Factory-fabricated connection system consisting of double-lipped, 

EPDM rubber gasket.  Manufacture ducts according to connection system 
manufacturer's tolerances. 

3. Draw-band, crimp joint sleeve, swedge bell, and outside sleeve joints are not acceptable. 
 

a. Exception:  Draw-band joints are acceptable for clothes dryer exhaust ducts not 
exceeding 16" diameter.  For larger clothes dryer exhaust ducts, use Van Stone type 
joints. 

2.8 ROUND FITTING FABRICATION 

A. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC 
Duct Construction Standards--Metal and Flexible," 2005, with metal thicknesses specified for 
spiral lock seam straight duct. 

B. Diverging-Flow Fittings:  Fabricate with a reduced entrance to branch taps with no excess 
material projecting from body onto branch tap entrance. 

C. Elbows:  Fabricate in die-formed (stamped), gored (segmented), or pleated construction.  Single-
mitered and adjustable type elbows are not permitted on round ductwork.  Fabricate with a 
centerline bend radius of at one and one-half times elbow diameter.  Fabricate elbows as follows: 

1. Round Elbows, 12 Inches and Smaller:  Fabricate die-formed elbows for 45- and 90-degree 
elbows, and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard 
bend-angle configuration or nonstandard diameter elbows with gored construction. 

2. Round Elbows, Larger than 12 Inches:  Fabricate gored (segmented) elbows.  Maximum 
22.5 degree change in direction per segment (e.g. this requires a 5-segment elbow for a 90 
degree change in direction, and elbows with less than 90-degree change of direction shall 
have proportionately fewer segments.). 

3. Die-Formed Elbows for Sizes through 8 Inches and All Pressures:  0.040-inch-thick with 
two-piece welded construction. 

4. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above. 
5. Pleated Elbows for Sizes through 12 Inches and Pressures through 10-Inch wg:  0.028 inch. 

PART 3 - EXECUTION 

3.1 DUCT APPLICATIONS 

A. Refer to Division 23 Section "Common Work Results for HVAC" for definitions of 'conditioned' 
and 'unconditioned' spaces. 

B. Unless more restrictive requirements are scheduled on the Drawings, select and construct and seal 
duct systems components (ducts, fittings, and accessories) in accordance with the following 
SMACNA Static-Pressure and Seal Classes. The pressure ratings indicated are minimum values:  



 Frostburg State University 
 233113-10 Cumberland Hall Renovation 

1. Ducts Located in Interior Conditioned Spaces:  Unless otherwise indicated, construct ducts 
to the following: 

a. Exhaust Air Ducts:  -2-inch wg, Seal Class "B". 

2. Ducts Located in Interior Unconditioned Spaces:  Unless otherwise indicated, construct 
ducts to the following: 

a. Exhaust Air Ducts:  -2-inch wg, Seal Class "A". 

C. Material Application:  All ducts shall be galvanized steel, except as follows: 

1. Ducts 10 Lineal Feet Downstream of aluminum exhaust registers located in bathrooms:  
Aluminum. 

2. Any ducts / duct systems specifically noted on the Drawings to be a material other than 
galvanized steel. 

D. All ducts shall be single wall.    

3.2 DUCT FITTING APPLICATIONS 

A. Elbow Configuration: Unless explicitly indicated otherwise on the Drawings, use the following 
elbow types: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-2, "Rectangular Elbows", as modified below.  NOTE:  All radii 
listed below are to the centerline of the duct, in the plane of change of direction. 

 
a. All elbow types (e.g. RE 4 un-vaned square/mitered ells, RE 5, 6, 7, 8, 9, or 10 ells, 

and square throat / radius heel, etc.) are not permitted, except where explicitly shown 
on the Drawings. 

 
1) Exception:  Type RE 4 (un-vaned and mitered) ells are permitted in transfer-

air ducts, and in ducts where the peak / design velocity is less than 800 feet 
per minute. 

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible, 2005" Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio: 

1) 1.0 centerline radius-to-diameter ratio for 90-degree elbow.  These are only 
permitted where a 1.5 centerline radius-to-diameter elbow is demonstrated to 
not possibly fit in the available space by way of the ductwork shop drawing 
and coordination drawing review and approval process. 

2) 1.5 centerline radius-to-diameter ratio for 90-degree elbow. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Segmented (gored) with standing 

seams or welded joints.  Maximum 22.5 degree change in direction per segment (e.g. 
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this requires a 5-segment elbow for a 90 degree change in direction, and elbows with 
less than 90-degree change of direction shall have proportionately fewer segments.) 

B. Branch Configuration:  Unless explicitly indicated otherwise on the Drawings, use the following 
branch-to-main connection types: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-6, "Branch Connections." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  Bellmouth tap.  A plain tap may be used only 

where the height of the rectangular main is insufficient.   

1) Where the height of the duct main is less than the branch duct diameter, 
provide a round-to-rectangular transition on the branch duct so that a 
rectangular 45 degree entry connection to the main duct can be made.  The 
transition shall be to a height equal to the main duct height, and to a width as 
required to maintain equal or greater total flow area as the connecting round 
branch duct. 

2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-5, "90-Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  
Saddle taps are only permitted for new branches on existing ducts. 

a. Conical tap, 90-degree tee with oval-to-round tap, or 45-degree lateral tap.  Plain 
taps are not permitted. 

C. Rectangular Duct Divided Flow Branches:  Type 1 or 2 of the referenced SMACNA Standard. 

D. Vertical and Horizontal Offsets:  Full duct dimensions shall be maintained. Use a pair of elbows 
complying with the above provisions.  Elbows with the smallest number of degrees of change in 
direction that will possibly fit in the available space shall be used.  Offset types shown the 
referenced SMACNA Standard are not acceptable.   

E. Transitions:  Change in duct sizes shall be made with transitions.  Transitions shall have not more 
than a 30 degree angle parallel to the airflow for a one sided transition, or 15 degree angle for a 
two sided transition (i.e. 15 degrees on each side, or 30 degrees total). 

3.3 DUCT INSTALLATION, GENERAL 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations.  
Install duct systems as indicated unless deviations to layout are approved on shop drawings and 
coordination drawings. 

B. Construct and install each duct system for the specific duct pressure classification specified. 

C. Install round ducts in lengths not less than 12 feet, unless interrupted by fittings. 
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D. All ductwork shall be constructed to be free from vibration, chatter, objectionable pulsations and 
leakage under specified operating conditions.  Provide additional external reinforcement to 
prevent visible or audible vibration of the duct walls. 

E. Install ducts with fewest possible joints. 

F. Install fabricated fittings for changes in directions, changes in size and shape, and connections. 

G. Provide SMACNA small type, single-wall turning vanes in all mitered duct elbows, except for 
transfer ducts and other clean air ducts with design velocities less than 750 feet per minute, grease 
exhaust ducts, and solid material-handling ducts (e.g. clothes dryer exhaust, dust collection 
ductwork). 

H. Install couplings tight to duct wall surface with a minimum of projections into duct. 

I. Install ducts, unless otherwise indicated, vertically and horizontally, parallel and perpendicular to 
building lines; avoid diagonal runs. 

J. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

K. Successfully pressure and leak test ductwork before applying external insulation. 

L. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

M. Where ductwork is to be lined with insulation, sizes indicated on the Drawings shall be interpreted 
as indicating clear dimensions inside the insulation.  Adjust actual sheet metal dimensions 
accordingly.  Shape and location of ducts may be changed to suit building conditions but cross-
sectional area shall be maintained. 

N. Conceal ducts from view in finished spaces with ceilings.  Do not encase horizontal runs in solid 
partitions, unless specifically indicated. 

O. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and 
similar finished work. 

P. Electrical Equipment Spaces:  Route ductwork to avoid passing through transformer vaults and 
electrical equipment spaces and enclosures. 

Q. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior 
walls, and are exposed to view, conceal space between construction opening and duct or duct 
insulation with sheet metal flanges of same metal thickness as duct.  Overlap opening on four 
sides by at least 1-1/2 inches. 

R. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, 
install appropriately rated fire damper, sleeve, and firestopping sealant.  Fire and smoke dampers 
are specified in Division 23 Section "Air Duct Accessories."   
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S. Finished Ceiling and Wall Penetrations:   
 

1. Where round ducts pass through finished ceilings or walls, provide the duct with a 1"x1" 
aluminum ring angles, painted to match the finished ceiling or wall, to obscure the ceiling 
or wall rough opening.  Secure ring angles to the duct. 

2. Where rectangular ducts pass through finished ceilings or walls, provide a 1"x 1" plaster 
frame with mitered corners for the penetration to obscure the ceiling or wall rough opening.  
The frame shall be aluminum and painted to match the finished ceiling or wall.  The plaster 
frame may be constructed of ceiling system wall angles for penetrations of lay-in tile 
ceilings. 

3.4 INDOOR AIR QUALITY MANAGEMENT DURING CONSTRUCTION 

A.  Containment of Contaminants During Renovation Projects:  The Contractor shall meet or exceed 
the control measures recommended by SMACNA "IAQ Guidelines for Occupied Buildings 
Under Construction”, 2nd edition (2007) - ANSI/SMACNA 008-2008, in Chapters 3 and 4, to 
prevent construction dust and other contaminants from escaping the work area or contaminating 
existing HVAC systems and equipment. 

B. Protect stored on-site and installed absorptive materials from moisture damage. 

C. The Contractor shall protect new and existing duct interiors from moisture, construction debris 
and dust, and other foreign materials.  During ductwork system installation, keep open ends of 
ductwork and terminations at registers, grilles, VAV terminal units, and diffusers sealed off and 
closed to prevent entrance of dirt and debris.  In addition, the Contractor shall take great care to 
thoroughly clean and wipe-down all HVAC system components and ductwork above prior and 
during installation.   

1. Comply with SMACNA "Duct Cleanliness for New Construction", 1st edition (2000), 
published as Appendix G of the SMACNA "IAQ Guidelines for Occupied Buildings Under 
Construction”, 2nd edition (2007). 

a. Comply with the requirements of "Advanced Level" cleanliness. 

2. Where duct systems have not been wiped down before and during installation or where 
visual contaminants are found from a duct wipe-down observation by the Owner ,  or  
Architect/ Engineer,  after installation, the Contractor shall clean the entire ductwork 
system with a vacuum cleaning method in compliance with the requirements and 
recommendations found within NADCA ACR, "Assessment, Cleaning and Restoration of 
HVAC Systems", 2013. 

D. HVAC System Start-Up:  Delay the start-up of permanent ductwork systems until construction 
activities that generate large amounts of indoor or exterior airborne particulates have been 
completed.   

1. Operation of the permanent HVAC systems shall not occur prior to: 

a. The duct systems being pressure tested and fully insulated and sealed. 
b. All filters installed, including temporary supplemental filters described below. 
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c. Completion of all drywall sanding and similar dust-generating operations, and 
subsequent clean up. 

d. Completed and functioning condensate drainage traps and piping installations. 
e. Such time that the environmental conditions of the building under construction meet 

the factory warranty requirements /conditions of all installed HVAC equipment.  
Factory warranties and their obligations to the Owner which have been violated by 
the Contractor's use of equipment during construction shall become the 
responsibility of the Contractor for the original factory warranty duration and 
coverage. 

E. Temporary / Construction-Phase HVAC Services:  Do NOT utilize the permanent HVAC 
systems, or any portion thereof, to provide construction-phase heating, cooling, ventilation, 
exhaust, or dehumidification required by the construction process.  Temporary systems shall be 
provided to meet such needs. 

3.5 SEAM AND JOINT SEALING 

A. General:  Seal duct seams and joints according to the duct pressure classes and seal classes 
specified and as described in SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible", unless more restrictive requirements are indicated in this Section or in the Duct 
Construction Schedule on the Drawings. 

B. Seal and successfully pressure test externally insulated ducts before insulation installation. 

C. Seal duct seams and joints according to the Duct Construction Schedule on the Drawings,   the 
referenced SMACNA standard ,  or  this Section , whichever is most restrictive / demanding: 

 
1. For ducts where Seal Class A is indicated, seal transverse joints, longitudinal seams and 

wall penetrations (except for damper rod penetrations). 
2. For ducts where Seal Class B is indicated, seal transverse joints and longitudinal seams. 
3. For ducts where Seal Class C is indicated, seal transverse joints only. 
4. Regardless of the Seal Class specified, any joint, seam, or wall penetration through which 

air leakage makes an audible noise at a distance of 4 feet shall be sealed till the leakage is 
no longer audible. 

3.6 HANGING AND SUPPORTING 

A. Unless otherwise indicated or specified, install rigid round and  rectangular metal duct with 
support systems indicated in SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible." 

1. Supporting ductwork and associated equipment from metal roof and floor decking is 
prohibited.  All ductwork and associated equipment shall be supported from building 
structural system. 

B. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 
24 inches of each elbow and within 48 inches of each branch intersection. 
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C. Support vertical ducts with steel or aluminum angles or channel secured to the sides of the duct 
with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum 
interval of 16 feet.  Angles bearing on floors shall overlap the floor opening by no less than 3". 

D. Refer to Division 23 Section "Vibration Controls for HVAC" for ductwork systems requiring 
vibration isolation hangers and supports. 

E. Fastener System Installation in Concrete Slab Construction: 

1. Install power-actuated fasteners for use in lightweight concrete or concrete slabs at least 
4inches thick in concrete after concrete is placed and completely cured.  Use operators that 
are licensed by power-actuated tool manufacturer.  Install fasteners according to power-
actuated tool manufacturer's operating manual. 

2. Install drilled-in mechanical-expansion anchors in concrete after concrete is placed and 
completely cured.  Install fasteners according to manufacturer's written instructions. 

3. Anchor capacity used in design shall be based on the technical data published by the 
manufacturer or such other method as approved by the Architect and Structural Engineer 
of Record.  

4. Anchor capacity is dependent upon spacing between adjacent anchors and proximity of 
anchors to edge of concrete.  Install anchors in accordance with the manufacturer's 
recommended spacing and edge clearances. 

5. Reinforcing bars in the concrete structure may conflict with specific anchor locations.  
Exercise care to avoid damaging existing reinforcing or embedded items.  The Contractor 
shall review the structural drawings and shall undertake to locate the position of the 
reinforcing bars near the locations of the concrete anchors, by Hilti 'Ferroscan, GPR', X-
rays, or other non-invasive means approved by the Architect and Structural Engineer of 
Record.  Notify the Architect and Structural Engineer of Record if reinforcing steel or other 
embedded items are encountered during drilling.   

3.7  CONNECTIONS 

A. Connect equipment with flexible connectors according to Division 23 Section "Air Duct 
Accessories." 

B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's "HVAC 
Duct Construction Standards--Metal and Flexible", 2005, unless detailed otherwise on the 
Drawings. 

3.8 PRESSURE AND LEAKAGE TESTS 

A. Disassemble, reassemble, and seal segments of systems as required to accommodate leakage 
testing and as required for compliance with test requirements. 

B. Conduct tests, in presence of the Architect / Engineer, at static pressures equal to maximum design 
pressure of system or section being tested.  Do not pressurize systems above maximum design 
operating pressure.  Give a minimum of seven (7) days' advance notice for testing.  Test for leaks 
before applying external insulation.  Where less than 100% of duct systems are specified below 
to be pressure tested, the Architect / Engineer reserves the right to select the particular portions 
of the duct systems to be tested.  Pressure-test the following: 
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1. Indoor Ducts: 

a. Indoor ductwork with a pressure rating between -2" w.g. and +2" w.g. does not 
require pressure testing. 

1) Exception:  100% of all ductwork located in shafts, tunnels, crawlspaces, or 
attics shall be pressure tested. 

C. Determine leakage from entire system or section of system by relating leakage to surface area of 
test section. 

D. Maximum Allowable Leakage:   

1. Round Ducts:  Comply with requirements for Leakage Classification 4 for indoor ducts in 
pressure classification of 2-inch w.g. and lower, and Leakage Classification 2 for all 
outdoor ducts, and indoor ducts in pressure classification 3-inch w.g. and higher.   

2. Rectangular Ducts:  Comply with Leakage Classification 8 for indoor ducts in pressure 
classification of 2-inch w.g. and lower, and Leakage Classification 4for all outdoor ducts 
and indoor ducts in pressure classifications from 3-inch w.g. and higher. 

3. If a given duct test section fails, the Contractor shall: 
  

a. Remake leaking joints and retest until leakage is less than maximum allowable for 
that test section.   

b. Pressure-test an additional, previously untested section of ductwork that is of equal 
or greater surface area as the section that failed the initial pressure test.  The 
Architect / Engineer shall select the additional duct test section(s). 

E. Leakage Test Method:  Perform tests and report results according to Chapters 4 through 7 of the 
2nd Edition (2012) of SMACNA's "HVAC Air Duct Leakage Test Manual" except where these 
specifications exceed or modify SMACNA requirements. 

3.9 ADJUSTING 

A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow. 

B. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for detailed 
procedures. 

3.10 DUCT CLEANING 

A. Scope:  Clean new and existing duct systems before testing, adjusting, and balancing, and before 
operating any new air handling equipment. 

1. Clean the existing ducts to remain before new ductwork connections. 

B. Duct Cleaning Contractor Qualifications:  The duct cleaning shall be conducted by an HVAC 
system cleaning sub-contractor responsible to the Division 23 Contractor. 

1. Membership:  The HVAC system cleaning sub-contractor shall be a member in good 
standing of the National Air Duct Cleaners Association (NADCA), or shall maintain 
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membership in a nationally recognized non-profit industry organization dedicated to the 
cleaning of HVAC systems.  

2. Certification:  The HVAC system cleaning sub-contractor shall have a minimum of one (1) 
Air System Cleaning Specialist (ASCS) certified by NADCA on a full time basis, or shall 
have staff certified by a nationally recognized certification program and organization 
dedicated to the cleaning of HVAC systems.  

3. Supervisor Qualifications:  A person certified as an ASCS by NADCA, or maintaining an 
equivalent certification by a nationally recognized program and organization, shall be 
responsible for the total work herein specified.  

4. Experience:  The HVAC system cleaning sub-contractor shall submit records of experience 
in the field of HVAC system cleaning as requested by the Architect / Engineer or Owner.   

C. Standards:  The cleaning work shall be performed in accordance with the requirements and 
recommendations of NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems", 
2013.  Level 2 containment controls shall be utilized.  

D. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if 
required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch 
insulation and liner as recommended by duct liner manufacturer.  Comply with Division 23 
Section "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

E. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 
percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 
HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

F. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, 
condensate drain pans, humidifiers, filters and filter sections, and condensate drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

G. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 
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2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 
to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 
or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans.  Keep drain pan operational.  Rinse coils with clean water 
to remove latent residues and cleaning materials; comb and straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus 

is present.  Apply antimicrobial agents according to manufacturer's written instructions 
after removal of surface deposits and debris. 

H. Duct System Cleanliness Tests: 

1. After cleaning, visually inspect duct system to ensure that no visible contaminants are 
present. 

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according 
to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC 
Systems." 

 
a. Acceptable Cleanliness Level:  The net weight of debris collected on the filter media 

shall not exceed 0.75 mg/100 sq. cm. 

3. Duct system will be considered defective if it does not pass tests and inspections. 
4. Prepare test and inspection reports. 

END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Sections: 

1. Division 23 Section "Diffusers, Registers, and Grilles" for manual volume dampers that 
are integral to diffusers, registers, and grilles.  

1.2 SUMMARY 

A. This Section includes the following: 

1. Manual-balancing volume control dampers 
2. Fire dampers 
3. Smoke dampers 
4. Combination fire/smoke dampers 
5. Single wall turning vanes and vane rails 
6. General duty duct-mounted access doors 
7. Instrument test holes 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loadings, 
required clearances, method of field assembly, components, location, and size of each field 
connection.  Detail the following: 

1. Special fittings and manual-volume-damper installations. 
2. Fire-, smoke-, and combination fire/smoke- damper installations, including sleeves and 

duct-mounted access doors and panels. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access 
panels and access doors required for access to duct accessories are shown and coordinated with 
each other, using input from Installers of the items involved and instrument test holes for use by 
the Testing and Balancing Agent. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. NFPA Compliance:  Comply with the following NFPA standards: 

1. NFPA 80 and NFPA 105 for testing and inspection of fire dampers, smoke dampers and 
combination fire/smoke dampers. 

B. Combustion Ratings.  All duct accessory materials shall be equal to or less than the combustion 
ratings noted below when tested in accordance with ASTM E84, UL723 and NFPA 255. 

1. Flame Spread Classification: < 25 
2. Smoke Development Rating: < 50 

C. All duct accessories shall meet or exceed the SMACNA pressure class standards for the ductwork 
system in which they are installed, or the specified ratings, whichever are higher. 

D. Damper pressure drop and air leakage ratings shall be based on tests and procedures performed 
in accordance with AMCA 500-D. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed, are packaged with 
protective covering for storage, and are identified with labels describing contents. 

1. Fire Damper Fusible Links:  Furnish quantity equal to 10 percent of amount installed. 
2. Smoke and Combination Fire-Smoke Damper Motors:  Furnish one (1) of each type 

installed. 

PART 2 - PRODUCTS 

2.1 DAMPERS 

A. General:  The following general provisions apply to all dampers, unless noted otherwise: 
 

1. Dampers shall be rated for no less than 2,000 feet per minute (fpm). 
2. Dampers shall be pressure rated for no less than the system pressure to which they are 

connected, or the specified rating herein, whichever is higher. 
3. Nominal damper dimensions shall match the connecting ductwork size indicated. 
4. Contractor shop-fabricated dampers are not acceptable.  Dampers shall be factory 

fabricated by one of the manufacturers listed herein. 
5. Dampers shall have flanged or slip end connections.  'In-duct' type installations are not 

acceptable. 
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B. Rectangular (Manual Balancing) Volume Control Dampers:  

1. Volume control dampers shall be of the factory fabricated opposed blade, multi-blade type, 
controlled from a single point using linkages and  a manual, locking quadrant..    On 
insulated ducts, the quadrant shall have a minimum 2" standoff bracket (or as otherwise 
required to accommodate the specified insulation thickness and permit damper operation 
without insulation damage).   Dampers shall be mounted in minimum 16 gauge roll formed 
galvanized steel channel frames with corner reinforcements. Blades shall be minimum 18 
gauge galvanized roll-formed steel with a triple-V profile.  Damper axles shall be 1/2" 
diameter plated steel, square or hex type, and the bearings shall be bronze or stainless steel 
oilite.  Adjusting devices shall have locking mechanisms and shall be accessible.  Damper 
shall be suitable for up to 2,000 fpm and 3.0" w.g. system pressure.  Quadrants shall be 
oriented so that when the handle is parallel to the direction of airflow, the damper shall be 
fully open. 
 
a. At the Contractor's option, for rectangular dampers no taller than 12" on systems 

specified with a pressure rating of 2" w.g. or less, a single blade type damper 
complying with all other provisions indicated above may be provided, however the 
bearings (including the end bearing) are permitted to be synthetic, and the frame and 
blades may be 18 and 20 gauge, respectively. 

 
2. Aluminum Rectangular Volume Control Dampers:  Shall be as specified above for multi-

blade dampers, but shall have type aluminum blades, frames, and axles.  Blades and frames 
on dampers shall be minimum .080" thick.   

 
a. Arrow Model '507', or approved equal.  

C. Round (Manual Balancing) Volume Control Dampers:   
 

1. Factory fabricated, single blade, center pivoted, constructed of galvanized sheet steel, 
minimum 22 gauge blade and frame for diameters up to 12", and minimum 20 gauge blade 
and frame for diameters larger than 12".  Damper shall be controlled from a single point 
with a manual locking quadrant, and the opposite end shall be fitted with an end bearing 
support (i.e. no cantilevered dampers).   On insulated ducts, the quadrant shall have a 
minimum 2" standoff bracket (or as otherwise required to accommodate the specified 
insulation thickness and permit damper operation without insulation damage).  Axle shall 
be 1/4" square or hex shaped, plated steel, and the bearings shall be synthetic or brass.  
Damper shall be suitable for up to 2,000 fpm and 2.0" w.g. system pressure. Quadrants 
shall be oriented so that when the handle is parallel to the direction of airflow, the damper 
shall be fully open. 
 
a. For systems with a specified pressure class above 2" w.g. and up to 3" w.g., the 

Contractor shall provide one of the following: 
 
1) Provide a square, multi-blade damper as specified above with a pair of square 

to round transitions.  The height and width of the square damper shall match 
the round duct diameter indicated. 

2) Provide a round damper with a pressure rating meeting or exceeding the 
specified pressure class of the connected duct system. 
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2. Aluminum Round Volume Control Dampers:  Shall be as specified above, but shall have 
type aluminum blades, frames, and axles.  Blades and frames on round dampers shall be 
minimum .080" thick. 

D. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Manual Balancing Volume Control Dampers: 

a. Air Balance Inc.   
b. Louvers and Dampers, Inc. 
c. NCA Manufacturing. 
d. United McGill Corp. 
e. Ruskin Company 
f. Pottorff, a Div. of PCI Industries 
g. Cesco Products, Div. of Mestek Inc. 
h. TAMCO, T.A. Morrison and Co. Inc. 

2.2 FIRE AND SMOKE DAMPERS 

A. Fire Dampers: 

1. General:  Provide dynamically rated fire dampers with fusible links, where required by the 
2015 International Building Code, and where indicated on the Drawings.  Fire dampers 
shall be rated for 1-1/2 hours or 3 hours as required by the fire rating of construction in 
which they are installed.  Fire dampers shall be UL 555 listed by a Nationally Recognized 
Testing Laboratory, and approved for each particular type of installation in accordance 
with UL, the 2015 International Building Code.  Provide dampers in accordance with UL 
requirements for the particular combinations on the project, and provide associated sheet 
metal construction in accordance with SMACNA guidelines.  Fire dampers shall be 
accessible, with suitable means provided for replacing fusible links.  Access doors shall be 
provided in ductwork, walls and ceilings.  Provide dampers for grille access or 'out of wall' 
installation where indicated or required by the project conditions.  Multiple dampers shall 
be mulled together where required. 

2. Construction:  Dampers shall be of the curtain type unless the multi-airfoil bladed type is 
required for the indicated size, or specified pressure or velocity ratings.  Multi-bladed 
dampers, if provided, shall incorporate an external crank lever.  Damper blades and frames 
, shall be fabricated of galvanized steel  or  Type 316 stainless steel.  Frames shall be one 
piece.  Closure springs shall be stainless steel.  Dampers shall be constructed for 350 deg. 
F. temperature rating. 

a. Stainless steel fire dampers shall be used where connected to aluminum ductwork. 
 

3. Fusible Link Temperature Rating:  Fusible links shall have temperature rating of 165 
degrees F. unless specifically indicated otherwise.   

4. Pressure and Velocity Ratings:  Fire dampers dynamically rated for a duct velocity of2000 
FPM (minimum), and pressure levels of 4-inch w.g. (minimum), or to match duct system 
static pressures and velocities in which they are installed, whichever is greater.  Fire 
dampers shall be suitable for installation in horizontal and vertical positions, as indicated 
on the Drawings. 
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5. Installation Accessories:  Each fire damper shall include a sleeve and mounting angle set 
furnished by the damper manufacturer to ensure a UL listed installation. 

6. Damper Style:  Dampers shall be Style C, CR, or CO with duct transitions to match the 
connecting duct shape, in order to place the damper blades and frames completely out of 
the airstream. 

7. Sizing:  Fire dampers shall have a nominal size / connection size matching the duct in 
which it is installed. 

B. Smoke Dampers: 

1. General:  Provide dynamically rated smoke dampers at locations shown on the Drawings 
and as required to meet requirements of the 2015 International Building Code.  Dampers 
shall be factory furnished with damper operators and the entire assembly shall be UL555S 
listed.  Smoke dampers shall be constructed and installed in accordance with applicable 
requirements of the UL listing and the 2015 International Building Code.  Provide dampers 
for grille access or 'out of wall' installation where indicated or required by the project 
conditions.  Multiple dampers shall be mulled together where required. 

2. Construction:  Smoke dampers shall be parallel blade type dampers suitable for high 
velocity service and shall be constructed for low leakage and low pressure drop.  Smoke 
dampers shall be furnished with a UL 555S label and NFPA 90A classified label.  Damper 
assembly including operator shall be qualified under UL at 350 degrees F. elevated 
temperature.  The damper leakage shall not exceed 8 CFM per sq. ft. at 4 inches w.g. 
(UL555S Leakage Class I).  Damper frames shall be constructed of No. 16 gauge 
galvanized sheet steel and the blades shall be airfoil type constructed of galvanized steel.  
Damper blades shall not exceed 7 inches in width.  The damper shall be UL qualified for 
3000 fpm velocity and a duct pressure of 4" w.g.  Damper bearings shall be self-lubricating 
bronze sleeve type.  Replaceable silicone rubber seals shall be installed along each blade 
edge in integral ribbed groove inserts in frames and blades.  Compression type stainless 
steel seals shall be provided on top, bottom and sides of frame.   

3. Damper Style:  Dampers shall be Style C, CR, or CO to match duct shape, or equivalent, 
in order to place the damper frames completely out of the airstream.  

4. Sizing:  Smoke dampers shall have a nominal size / connection size matching the duct in 
which it is installed. 

 
a. Exception:  All rectangular ducts which are less than 16" in height, shall be provided 

with smoke dampers that are oversized by 2" in height.  Provide duct transitions to 
match connecting duct size.  Openings in smoke separations shall be oversized 
accordingly to accommodate the larger damper.  Where it has been shown to be 
impossible to oversize the duct/opening, then a flat top and bottom frame style shall 
be used. 

C. Combination Fire/Smoke Dampers: 

1. General:  Provide dynamically rated combination fire/smoke dampers at locations shown 
on the Drawings and as required to meet requirements of the 2015 International Building 
Code.  Dampers shall be factory furnished with damper operators and the entire assembly 
shall be UL555 and UL555S listed.  Combination fire/smoke dampers shall be constructed 
and installed in accordance with applicable requirements of the UL listing and the 2015 
International Building Code.  Provide dampers for grille access or 'out of wall' installation 
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where indicated or required by the project conditions.  Multiple dampers shall be mulled 
together where required. 

2. Combination fire/smoke damper assemblies shall be furnished with a UL 555S label and 
NFPA 90A classified label.  Dampers shall utilize a parallel multi-blade type construction 
and bear a 1-1/2 hour UL label. 

3. Damper shall bear a UL 555S leakage Class 1 rating of 8 cfm per foot at 4 inches water 
gauge (UL 555S Class I).  Blade construction shall be of galvanized steel, one-piece airfoil 
blade design.  Damper shall be UL qualified for a velocity of 3,000 feet per minute and 4 
inches water gauge duct pressure.  Air foil blades shall be center pivoted so they can be 
installed for air flow in either direction. Dampers shall be constructed for 350 deg. F. 
temperature rating. 

4. Each fire/smoke damper shall be equipped with a UL classified firestat or electro-
mechanical link resettable with remote or local command operation. Fusible links are not 
an acceptable means of heat detection.  The damper shall automatically close upon 
detection of temperatures above 165 deg. F., or upon the detection of smoke in the 
ductwork.   

5. Damper Style:  Dampers shall be Style C, CR, or CO to match duct shape, or equivalent, 
in order to place the damper frames completely out of the airstream.  

6. Installation Accessories:  Each combination fire/smoke damper shall include a sleeve and 
mounting angle set furnished by the damper manufacturer to ensure a UL listed installation. 

7. Sizing:  Combination fire-smoke dampers shall have a nominal size / connecting size 
matching the duct in which it is installed. 

 
a. Exception:  All rectangular ducts which are less than 16" in height, shall be provided 

with combination fire-smoke dampers that are oversized by 2" in height.  Provide 
duct transitions to match connecting duct size.  Openings in shafts and fire/smoke 
separations shall be oversized accordingly to accommodate the larger damper.  
Where it has been shown to be impossible to oversize the duct/opening, then a flat 
top and bottom frame style shall be used. 

D. Actuators: 

1. General:  Actuators for smoke dampers  and  combination fire/smoke dampers shall be 
factory furnished complete with linkages, extended shaft and damper actuators externally 
mounted (i.e. out of the airstream).   

a. Exception:  Where the Contractor has demonstrated that insufficient space exists in 
order to install and service an externally mounted actuator to the satisfaction of the 
Architect / Engineer, internally mounted actuators may also be utilized.  Each 
internally mounted actuator proposed by the Contractor requires pre-approval by the 
Architect / Engineer. 

2. Construction:  Actuators shall be electric (120 volt) with gear trim submerged in oil and 
sealed in die-cast case.  Actuators shall be tested under UL 555S at 20,000 cycles.  
Actuators shall be suitable for elevated temperature service and shall be UL 555S listed at 
350 degrees F.  Actuator shall drive open in 15 seconds or less, and spring close in 15 
seconds or less at elevated temperature. 
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E. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Fire, Smoke, and Combination Fire/Smoke Dampers: 

a. Greenheck, Inc. 
b. Ruskin Company 
c. Pottorff Div. of PCI Industries 
d. Cesco Products, Div. of Mestek Inc. 

2.3 SINGLE WALL TURNING VANES AND VANE RAILS 

A. Turning vanes shall be installed at each mitered elbow of all square or rectangular ductwork, and 
shall be of sizes to suit ductwork.  Vanes shall be set in factory-fabricated vane rails.  Turning 
vanes and vane rails shall be aluminum, stainless steel, or galvanized steel, and shall match the 
ductwork material in which they are installed.   

B. Turning vanes shall be of the single wall (single-thickness) type, with hemmed ends on the 
upstream side, and lacking extended trailing ends.  Turning vanes shall be factory- or shop- 
fabricated in accordance with Figure 4-3 and Figure 4-4 of the SMACNA "HVAC Duct 
Construction Standards, Metal and Flexible", 3rd edition (2005).  Vane material shall be no less 
than 0.029-inch thick (22 gauge), and shall be suitable for no less than 2,500 feet per minute air 
velocity..  Use SMACNA "Small" vanes (2" radius at 1.5" spacing) for all duct widths.  For vanes 
longer than 36", install in multiple sections with the runners fastened together, or provide a tie 
rod secured to the vanes at mid-span.  

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. SEMCO Incorporated 
4. Ward Industries; a Div. of Hart and Cooley Inc. 
5. Sheet Metal Connectors Inc. 

2.4 DUCT ACCESS DOORS 

A. General Duty Duct Access Doors:  Furnish and install access doors and frames to permit 
inspection, operation and maintenance of devices concealed behind the sheetmetal work.  Provide 
duct access doors of insulated double wall construction, not less than 24 gauge, galvanized steel.  
Provide doors and frames constructed of aluminum or stainless steel, in lieu of galvanized steel, 
where required to match the ductwork.  Insulation shall be 1-1/2 PCF fiberglass, no less than 1" 
thick.  Where ducts are uninsulated, insulation in access doors may be omitted. 

 
1. Light Duty Doors:  Systems specified for 2” w.g. and SMACNA Seal Class B or C, or 

lower, shall utilize a double-cam or piano hinge-and-cam, square-framed access door.  
Doors may be either factory-fabricated on shop-fabricated.  Doors shall be fitted with foam 
rubber gaskets around their entire perimeter, at both the door to frame junction, and where 



 Frostburg State University 
 233300-8 Cumberland Hall Renovation 

the frame meets the duct wall.  Frames shall be secured to the duct using bend-back tabs 
and sheet metal screws.   

a. Construct doors in accordance with Figure 7-2 of the SMACNA “HVAC Duct 
Construction Standards, Metal & Flexible” Third Edition (2005). 

b. Sizing:  Provide duct access doors no smaller than 18" x 18".  Provide ducts smaller 
than 20" in height with access doors two (2) inches less in height than the height of 
the duct.  In such cases, the length of the door shall be 18". 

c. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products which may be incorporated in the work include, but are not limited 
to, the following: 

1) Arrow United Industries 
2) Ductmate Industries 
3) Duro Dyne Inc. 
4) Flexmaster USA 
5) Pottorff Div. of PCI Industries  
6) Ruskin 
7) Ward Industries; a Div. of Hart and Cooley Inc. 

2.5 ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron, cast zinc alloy, cast bronze, or cast aluminum to suit duct 
material, including cap, base flange with screw holes and adhesive-backed gasket.  Size 
(diameter) to allow insertion of pitot tube and other testing instruments, and length to suit duct 
insulation thickness.  The cap shall screw-on, or shall use an expansion mechanism.  Coordinate 
quantities and locations with the Testing, Adjusting and Balancing Agent. 

1. Test holes on aluminum duct shall be cast aluminum. 
2. Test holes on stainless steel duct shall be cast bronze. 
3. Screw fasteners shall be galvanized on galvanized steel ducts, and stainless steel on 

aluminum and stainless steel ducts. 

2.6 FLEXIBLE CONNECTORS 

A. General:  Flame-retarded or noncombustible fabrics, coatings, and adhesives complying with UL 
181, Class 1.  Connectors shall be suitable for a pressure range of +10 w.g. to -10 w.g. 

B. Metal-Edged Connectors:  Factory fabricated with a strip of fabric 3-1/2 inches wide attached to 
two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel, or 0.032-inch-thick series 
3003 aluminum sheet. Provide metal matching the connected ducts. 

C. Indoor System, Flexible Connector Fabric:  Woven fiberglass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd.. 
2. Minimum Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct 
Construction Standards, Metal and Flexible", 3rd Edition (2005), except as elsewhere modified 
by the project Specifications or Drawings. 

B. Install duct accessories of materials suited to duct materials.  Unless otherwise noted, use 
galvanized-steel or aluminum accessories in galvanized-steel ducts, stainless-steel accessories in 
stainless-steel ducts, and aluminum or stainless steel accessories in aluminum ducts. 

C. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same 
depth as liner, and terminate liner with nosing at hat channel. 

D. Install remote cable damper operators to provide for remote manual volume damper adjustment 
where the dampers are not easily accessible through a lay-in tile ceiling. 

E. Instrument Test Holes:  Provide test holes at fan inlets and outlets, in locations as required to 
measure pressure drops across each item in the system  (e.g. outside air louvers, filters, fans, coils, 
intermediate points in duct runs, etc), and elsewhere on ductwork as indicated or required for 
airflow testing, measuring, and balancing.  Coordinate with the Testing and Balancing Agent 
performing the work of Division 23 Section "Testing Adjusting and Balancing for HVAC",  and 
provide the quantity and size of test holes where directed by the Agent. 

F. Set dampers to fully open position before testing, adjusting, and balancing. 

G. Install fire, smoke, and combination fire-smoke dampers according to the manufacturer's UL-
approved written instructions. 

1. Install fusible links in fire dampers. 
2. Provide access panels and doors in walls, ceilings, shafts, and ducts for inspection and 

service access. 
3. If any installation provision or detail on the Drawings conflicts with the damper's UL listing 

/ installation instructions, the installation instructions shall take precedence. 

H. Turning Vanes:  Provide single wall turning vanes in all mitered duct elbows, except for transfer 
ducts and other clean air ducts with design velocities less than 750 feet per minute, grease exhaust 
ducts, and solid material-handling ducts  (e.g. clothes dryer exhaust, dust collection ductwork).  
Turning vanes and vane rails shall be aluminum, stainless steel, or galvanized steel, and shall 
match the ductwork material in which they are installed. 

I. General Duty Duct Access Door Installation:  Install duct access doors on sides or bottom of ducts 
to allow for inspecting, adjusting, and maintaining accessories and equipment. 

1. Where rectangular access doors are installed on round ducts constructed for 2" w.g. 
pressure class and less, provide a rectangular tap fitting to receive the rectangular door. 

2. Install doors at the following locations: 
 
a. Downstream from control dampers and backdraft dampers 
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b. On discharge ductwork connected to equipment (in-line and cabinet fans, fan coil 
units, ducted cabinet heaters, blower coil units, water source heat pumps, ducted unit 
ventilators, make up air units, air handling units, etc.) 

1) All fans and fan-containing equipment shall have a minimum of one access 
door on the associated ductwork. 

c. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible 
links. 

d. At each change in direction and at maximum 50-foot spacing. 
e. Upstream from turning vanes. 
f. Elsewhere as indicated or shown. 

J. Flexible Connector Installation:  Install flexible connectors to connect ducts to vibrating 
equipment.  Transverse connections to ducts shall be made as specified in Division 23 Section 
"Ductwork" for ductwork transverse joints.  Connector fabric shall not be overly compressed nor 
placed under tension when the fan is off or when operating at maximum speed and pressure.  
Provide thrust restraints where required.   

1. Applications:  Use indoor system connector fabric.  

3.2 ADJUSTING 

A. Adjust duct accessories for proper settings. 

B. Adjust backdraft damper counter-balance devices to assist closing or opening as indicated or 
required. 

C. Adjust fire dampers for proper action. 

D. Final positioning of manual-volume dampers is specified in Division 23 Section "Testing, 
Adjusting, and Balancing for HVAC." 

3.3 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be performed. 
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of 

movement and verify that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and damper. 

END OF SECTION 233300 
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes ceiling- mounted diffusers, registers, and grilles.  

B. Related Sections include the following: 

1. Division 23 Section "Air Duct Accessories" for: 
 

a. Manual balancing dampers that are not integral to diffusers, registers, and grilles. 
 

2. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for balancing 
diffusers, registers, and grilles.  That Section also includes requirements for airflow pattern 
adjustments. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each model indicated, include the following: 

1. Data Sheet:  For each type of air outlet and inlet, and accessory furnished; indicate 
construction, finish, and mounting details. 

2. Performance Data:  Include throw and drop, static-pressure drop, and noise ratings for each 
type of air outlet and inlet. 

3. Schedule of diffusers, registers, and grilles indicating drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

4. Assembly Drawing:  For each type of air outlet and inlet; indicate materials and methods 
of assembly of components. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans and wall elevations drawn to scale to show 
locations and coordination of diffusers, registers, and grilles with other items installed in ceilings 
and walls. 
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1.5 QUALITY ASSURANCE 

A. NFPA Compliance:  Install diffusers, registers, and grilles according to NFPA 90A, "Standard 
for the Installation of Air-Conditioning and Ventilating Systems." 

B. Diffusers and grilles shall be tested in accordance with ANSI/ASHRAE Standard 70-1991. 

PART 2 - PRODUCTS 

2.1 REGISTERS AND GRILLES 

A. General:  Except as otherwise indicated, provide manufacturer's standard registers and grilles 
where shown; of size, shape, capacity and type indicated; constructed of materials and 
components as specified and as required for complete installation. 

B. Performance:  Provide registers and grilles that have, as minimum, temperature and velocity 
traverses, throw and drop and noise criteria ratings for each size device and listed in 
manufacturer's current data. 

C. Ceiling Compatibility:  Provide registers and grilles with border styles and accessory panels and 
frames that are compatible with adjacent wall and ceiling systems and that are specifically 
manufactured to fit into wall and ceiling construction with accurate fit and adequate support.  
Refer to general construction Drawings and specifications for types of wall and ceiling 
construction which will contain each type of register and grille. 

1. Where specified diffusers are smaller than the ceiling system module in which the diffusers 
are intended to be placed, provide mounting panels of appropriate dimensions to set the 
diffusers and fill in an entire ceiling system module, and to center the diffuser within the 
mounting panel.  The mounting panel shall have a material of construction and finish 
matching that of the diffuser. 

D. Paint Finishes:  Where painted finishes are specified, the color shall be factory standard off-white, 
unless indicated otherwise on the Drawings. 

E. Exhaust, Relief, Transfer and Return Air Bar Grilles and Registers: 

1. Grilles and registers shall be securely attached and supported from associated ductwork or, 
where not duct connected, shall be attached and supported from the building structural 
system.  Grilles and registers shall not be supported by ceilings of any type. 

2. Grilles and register faces shall have baked enamel or anodic acrylic factory painted 
finishes. 

3. Generally, grilles shall be fabricated from steel and have horizontal steel louvers, 
spaced3/4" on centers and fixed at 35 degrees deflection. 

4. Grilles and registers installed in wet area locations (showers)and where installed in 
aluminum duct systems shall be as specified above, except construction shall be all-
aluminum.  Also provide aluminum grilles elsewhere explicitly indicated on the Drawings. 
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F. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Exhaust, Relief, Transfer and Return Air Bar Grilles and Registers: 

a. Price Industries. 
b. Krueger HVAC 
c. Titus (Series '350RL / 350FL') 
d. Tuttle and Bailey 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of equipment.  
Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb, according to manufacturer's written 
instructions, Coordination Drawings, original design, and referenced standards. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 
and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements 
for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations 
where indicated, as much as practicable.  For units installed in lay-in ceiling panels, locate units 
in the center of the panel.  Where architectural features or other items conflict with installation, 
notify the Architect for a determination of final location.  Support grilles registers and diffusers 
located in ceilings from overhead building structural steel or from ductwork.  Do not support from 
ceiling system. 

C. Install diffusers, registers, and grilles with airtight connection to ducts and to allow service and 
maintenance of dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing.  Refer to Division 23 Section "Testing, Adjusting, and Balancing 
for HVAC". 
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3.4 CLEANING 

A. After installation of diffusers, registers, and grilles, inspect exposed finish.  Clean exposed 
surfaces to remove burrs, dirt, and smudges.  Replace diffusers, registers, and grilles that have 
damaged finishes. 

END OF SECTION 233713 
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SECTION 238233 – HYDRONIC CONVECTORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following types of hydronic heating elements: 

1. Fintube radiation 

1.3 ACTION SUBMITTALS 

A. Product data for each type of product specified.  Include rated capacities, operating characteristics, 
furnished specialties, and accessories. 

B. Shop drawings detailing fabrication and installation of products, including manufacturer's 
standard fabrication drawings and related information. 

 
1. Include plans, elevations, sections, and details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include details and dimensions of custom-fabricated enclosures. 
4. Indicate location and size of each field connection. 
5. Indicate location and arrangement of piping valves and specialties. 
6. Indicate location and arrangement of expansion compensators. 
7. Indicate location and arrangement of integral controls. 
8. Include enclosure joints, corner pieces, access doors, and other accessories. 
9. Include diagrams for power, signal, and control wiring. 

C. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination drawings, including floor plans and sections drawn to accurate scale.  Submit with 
shop drawings.  Show unit layout and relationships between components and adjacent structural 
and mechanical elements.  Show support locations, type of support, and weight on each support.  
Indicate and certify field measurements. 

B. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data for heating units to include in the operation and maintenance manuals. 

1.6 COORDINATION 

A. Coordinate layout and installation of heating units with other installations. 

1. Coordinate height of fintube radiation and convectors. 
2. Coordinate location of panel radiators with other ceiling mounted components, light 

fixtures, sprinkler heads, etc. 
3. Revise locations and elevations as required to suit field conditions and as approved by 

Architect. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products which may be incorporated in the work include, but are not limited to, the following: 

1. Hydronic Fintube Radiation: 

a. Sterling Radiator, division of Mestek, Inc. 
b. Rittling, a Zehnder Group Company. 
c. Sigma Corp. 
d. Trane Company.   
e. Vulcan Radiator, division of Mestek Inc. 

2.2 HYDRONIC FINTUBE RADIATION UNITS 

A. Performance Ratings: Rate baseboard radiation heaters according to Hydronics Institute's "I=B=R 
Testing and Rating Standard for Baseboard Radiation." 

B. Ratings based on design tests performed by The Hydronics Institute. 

C. Finned Tubes:  Copper, with mechanically bonded aluminum fins. 

D. Backplate:  18-gauge steel, with flat black, heat-resisting enamel finish. 

E. Supports:  Provide ball bearing brackets and element cradles for support of heating elements space 
not over 4'-0" on centers.  

F. Wall-Mounted Back Panel: Minimum 0.0329-inch-thick steel, full height, with full-length 
channel support for front panel without exposed fasteners. 
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G. Enclosure:  16 gauge steel with top and bottom anodized aluminum discharge grilles with. pencil-
proof bar spacing.  Enclosures shall run 'wall to wall' unless explicitly shown otherwise on the 
Drawings. 

1. Finish:  Baked enamel, Factory painted finish, custom color selected by Architect. 

H. Accessories:  Provide joining strips, dampers, end pieces, inside and outside corners, and valve 
compartments with access sections to accommodate layout indicated on the drawings. 

 
1. Access Doors: Factory made, permanently hinged with tamper-resistant fastener, minimum 

size 6 by 7 inches, integral with enclosure. 
2. Damper: Knob-operated internal damper at enclosure outlet. 

2.3 SOURCE QUALITY CONTROL 

A. Test hydronic radiators and convectors to no less than 150 psig underwater. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine heating units for compliance with requirements for installation tolerances and other 
conditions affecting performance of units.   

B. Examine roughing-in for hydronic-piping connections to verify actual locations before 
installation of finned-tube radiation heaters. 

C. Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install fintube radiation level and plumb, according to manufacturer's written instructions, rough-
in drawings, the original design, and referenced standards. 

1. Use methods and accessories to accommodate thermal expansion. 
2. Install cabinet continuously around corners, using manufacturer's outside and inside corner 

fittings. 
3. Use manufacturer's standard wall trim. 
4. Install manufacturer's access sections for access to valves and other fittings. 
5. Install air-seal gasketing between wall and enclosure mounting channel. 
6. Terminate unit enclosures with manufacturer's end caps. 
7. Install piping within pedestals for freestanding units. 
8. Install expansion compensators. 

B. Connect heating units and components to piping according to Division 23 Section "Hydronic 
Piping." 
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3.3 FIELD QUALITY CONTROL 

A. Testing:  After installing and connecting units, demonstrate product capability and compliance 
with requirements. 

 
1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until 

no leaks exist. 

B. Remove and replace malfunctioning units with new units and retest. 

3.4 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  
Remove burrs, dirt, and construction debris; repair damaged finishes, including chips, scratches, 
and abrasions. 

END OF SECTION 238233 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Concrete and grout. 
4. Painting. 
5. Access panels. 
6. Common electrical installation requirements. 
7. Joint Sealers. 

1.3 DEFINITIONS 

A. Approved Equal:  The term “approved equal”, “approved”, “equal”, “equivalent”, etc. shall 
mean equal in all respects in the opinion of the Architect. 

B. As Required:  The term "as required" refers to making final connections to and/or coordinating 
with the appropriate authorities regarding the installation of the indicated equipment.  

C. Contractor:  The term "Contractor", "this Contractor" or "Electrical Contractor" when used in 
the Contract Documents refers to the Contractor responsible for all work specified in Division 
16 and as indicated on the Electrical Drawings. 

D. Directed:  Terms such as "directed," "requested," "authorized," "selected," and "permitted" 
when used separately without referencing any authority, shall mean directed by the Architect, 
requested by the Architect, and similar phrases. 

E. Disconnect:  Disconnect electrical service to indicated items.  Associated conduit and wire shall 
be disconnected and removed, complete, back to its source.  Where electrical equipment (i.e. 
generator) is connected to radiator, fuel, and exhaust piping, intake and exhaust ductwork, etc., 
this Contractor shall disconnect and remove all associated appurtenances, complete, back to 
their source unless noted otherwise. 

F. Existing to Remain:  Protect construction and/or indicated items to remain against damage and 
soiling during selective demolition.  When permitted by the Architect, items may be removed to 
a suitable, protected storage location during selective demolition and then cleaned and 
reinstalled in their original locations. 
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G. Finished/Unfinished Space:  The term “finished space” shall mean areas where drywall is hung 
and installed with wall coverings and/or painted, floors are polished or coverings are installed 
on the floor, and the ceiling is plaster/gypsum board and/or suspended A.C.T.  The term 
“unfinished space” refers to any area that does not meet the definition for a “finished space” as 
specified above.  Mechanical rooms, electrical rooms, garages, etc. are typically considered 
“unfinished spaces”. 

H. Furnish:  The term "furnish" when used separately, shall mean to supply and deliver to the 
Project site, ready for unloading, unpacking, assembly, installation, and similar operations by 
others. 

I. Indicated:  The term "indicated", "shown," "noted," "scheduled," and "specified" refers to 
graphic representations, notes, or schedules on the Drawings; or to other paragraphs or 
schedules in the Specifications and similar requirements in the Contract Documents. 

J. Install:  The term "install" when used separately, shall mean to mount in place, connect and 
make operable.  Installation operations at the Project site shall include, but not be limited to,  the 
actual unloading, temporary storage, unpacking, assembling, erecting, placing, anchoring, 
applying, working to dimension, finishing, curing, protecting, cleaning, and similar operations. 

K. Provide:  The term "provide" when used in these specifications, shall mean to furnish and 
install, complete and ready for the intended use.  See above definitions for additional 
requirements. 

L. Regulations:  The term "regulations" includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and agreements within 
the construction industry that control performance of the Work. 

M. Reinstall:  Remove items indicated; clean, service, and otherwise prepare them for reuse; store 
and protect against damage.  Reinstall items in the same locations or in locations indicated. 

N. Remove:  Remove and legally dispose of items except those indicated to be reinstalled or 
salvaged or to remain the Owner's property as directed. 

O. Salvage (Turn Over to Owner):  Items indicated to be salvaged remain the Owner's property.  
Remove, clean, and pack or crate items to protect against damage.  Identify contents of 
containers and deliver to Owner's designated storage area. 

P. Subcontractor:  The term “Subcontractor” when used in these Contract Documents refers to an 
experienced installer (i.e. manufacturer, vendor, etc.) whom has successfully completed a 
minimum of five (5) previous projects similar in size and scope to this Project; being familiar 
with the special requirements indicated; and having complied with requirements of authorities 
having jurisdiction.  Any reference to, or letting of work contained in these Contract Documents 
to any Subcontractor does not relieve this Contractor of his/her responsibility for all work, 
material and equipment indicated in these Contract Documents. 

Q. Work:  The term "work" refers to all labor and materials provided by the Contractor and/or 
Subcontractor to make a complete and operable system. 
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1.4 SUBMITTALS 

A. In addition to the requirements of Division 1, the Contractor shall provide product data and shop 
drawings for all materials proposed for installation under this Contract.  The product data and 
shop drawings shall be submitted to the Architect for approval before such equipment is 
delivered to the site.  The Contractor shall submit samples as may be required by the Architect 
of any article or materials to be used under this Contract, which samples, if approved, may be 
used on the work after serving their purpose as samples. 

B. Identify submittals with the following information permanently adhered to or noted on each 
separate component of each submittal and also noted on the transmittal form.  Mark each copy 
of each submittal identically, with the following: 

1. Project title and location. 
2. The Section number of the Section by which the proposed equipment is specified. 
3. The Drawing number or numbers of the Drawing or Drawings by which the proposed 

equipment is indicated. 
4. The name, address and telephone number of the supplier and the associated manufacturer. 
5. Submittals presented on sheets 8-1/2" by 14" or less shall be presented as part of a bound 

volume. 

C. Refer to the article titled "SUBSTITUTIONS" for all products which are not specified by 
manufacturer and catalog number and are intended to be submitted. 

D. Product Data:  For electricity-metering equipment. 

E. Shop Drawings:  Dimensioned plans and sections or elevation layouts of electricity-metering 
equipment. 

F. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements. 

G. The Contractor shall submit samples as may be required by the Architect of any article or 
materials to be used under this Contract, which samples, if approved, may be used on the work 
after serving their purpose as samples. 

H. A complete list of materials proposed for installation shall be submitted to the Architect for 
approval before delivery to the site.  Shop drawings, manufacturers' descriptions, and cuts of 
fixtures and other equipment shall be submitted to the Architect for approval before such 
fixtures or equipment are installed and before any item is roughed-in for same. 

I. Where the phrase "or approved equal," "or equal," or "approved" appears, it shall refer to the 
approval of the Architect on the materials or equipment involved. 

1.5 SUBSTITUTIONS 

A. The submissions are the Contractor's documents and the Architect's approval constitutes an 
acknowledgment that the documents have been submitted and nothing more.  It is the 
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Contractor's responsibility to check his own submissions for compliance with the Contract 
Documents and job conditions. 

B. Throughout the specifications, types of materials may be specified by manufacturer's name and 
catalog number in order to establish standards of quality and performance and not for the 
purpose of limiting competition.  Unless specifically stated otherwise, the bidder may assume 
the phrase "or approved equal," except that the burden is upon the bidder to prove such equality.  
If the bidder elects to prove such equality, he must request the Architect's approval in writing to 
substitute such item for the specified item, and shall submit supporting data, and samples if 
required, to permit a fair evaluation of the proposed substitution with respect to quality, 
serviceability and warranty. 

C. When this Contractor desires to furnish equipment of a manufacturer other than that specified or 
intended, he shall include a complete specification of the substituted item, along with each 
submission copy of shop drawings, indicating the necessary modifications to the substituted 
product to satisfy the requirements of the contract specifications.  Manufacturer's specifications 
shall be written as close as possible over the contract specifications and each paragraph shall 
bear the same paragraph number as the contract specifications so that close comparison can be 
made. 

D. The verification specification shall include the exact wording of the contract specification and 
the revised wording identified properly indicating all the deviations proposed.  Each paragraph 
shall be denoted as "TOTALLY COMPLIES", "PARTIALLY COMPLIES", or "DOES NOT 
COMPLY".  If no deviations are noted, the Contractor must furnish the material or equipment 
in accordance with the contract specifications. 

E. Also, when the Contractor submits equipment or materials of the manufacturers specified, 
verification specifications must be submitted at the request of the Architect. 

F. The Contractor is responsible for confirming that all specified products will be available in a 
timely manner to meet the contract schedule.  Should the delivery time schedule of any 
specified product be an issue that could adversely affect the project schedule, the Contractor 
shall notify the Architect, in writing, within 14 days following the award of the Contract.  
Documentation as to when specified products were ordered and anticipated delivery dates will 
be required to be submitted to the Architect at this time.  Failing to comply with this paragraph 
will prohibit the Contractor from substituting a specified product based on delivery time issues. 

1.6 QUALITY ASSURANCE 

A. Labels and Listings:  "Labels and Listings" for appliances and equipment provided meet the 
requirements of the Underwriters Laboratories, Inc. (UL), Electrical Testing Laboratories (ETL) 
and other standards organizations. 

B. National Fire Protection Association (NFPA):  All work provided under this Contract shall meet 
the requirements of NFPA 70, "National Electrical Code," latest edition. 

C. Seismic Requirements:  Provide equipment anchoring and support to resist shear and 
overturning moments. 



 

 Frostburg State University 
 260500-5 Cumberland Hall Renovation 

D. Current Models: 

1. Manufactured items furnished shall be the current, cataloged product of the manufacturer. 
2. Replacement parts shall be available. 
3. There shall be a permanent service organization maintained or trained by the 

manufacturer to provide satisfactory service. 

E. Experience:  Manufactured items shall have been installed and used, without modification, 
renovation or repair, on other projects for not less than three years prior to the date of bid 
opening for this project. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated: 

1. Notify the University, Architect, and construction manager no fewer than 21 days in 
advance of proposed interruption of electric service. 

2. Do not proceed with interruption of electric service without University's, Architect's, and 
Construction Manager's written permission. 

3. Indicate method for providing temporary power. 
4. Comply with NFPA 70E. 

1.8 GENERAL STIPULATIONS 

A. The Contractor shall furnish all labor, materials, tools, scaffolding and other equipment 
necessary to provide the complete electrical system in accordance with the accompanying 
drawings and these specifications.  The Contractor will be responsible for the completion of all 
work included under this Contract and shall employ skilled and qualified tradesmen as 
necessary to satisfy all work and trades. 

B. In all cases where equipment and materials are specified in the singular or plural number, it is 
intended that such reference shall apply to as many such items as are required to complete the 
installation. 

C. Except as otherwise defined hereinafter, the term "furnish" is used to mean supply and deliver 
to the project site and readied for installation.  Except as otherwise defined hereinafter, the term 
"install" is used to describe furnishing and manufacturing and operations at the project site, 
including furnishing, unloading, unpacking, assembly, erection, placing, anchoring, applying, 
working to dimension, finishing, curing, protecting, cleaning and similar operations, as 
applicable in each instance.  Except as otherwise defined hereinafter, the term "provide" means 
furnish and install, complete and ready for intended use, as applicable in each instance. 

D. The terms "The Contractor," "This Contractor," or "The Electrical Contractor" mentioned in 
these specifications refers to the Electrical Contractor responsible for the work and equipment 
included in these specifications. 
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E. Equipment of similar types shall be of the same manufacturer except where specifically 
indicated otherwise. 

F. Where the Contractor elects to substitute materials or equipment approved by the Architect for 
those specified, the Contractor will be held responsible for all structural, mechanical, and 
electrical changes required for the installation of the substituted materials at no additional cost 
to the Owner. 

G. When the Contractor proposes to use an item or equipment other than that specified or detailed 
on the Drawings, that is approved by the Architect and that requires re-design of the structure, 
partitions, foundations, piping, wiring or any other part of the mechanical, electrical or 
architectural layout, then such re-design, new drawings, and detailing required for it shall be 
prepared by the Contractor without additional compensation. 

H. The Contractor shall procure all necessary permits to carry out his work.  He shall also arrange 
for all tests required on any and all parts of his work by local authorities, paying all regular and 
proper charges for same.  He shall also obtain all certificates of inspection and approval from all 
required authorities and the Underwriters.  Underwriters' certificates in duplicate shall be 
furnished to the Owner at the completion of the Project.  Also, the Electrical Contractor shall 
furnish two copies of each intermediate Underwriters' inspection report to the Architect and the 
Owner.  All fees and permits required shall be satisfied and obtained by this Contractor and the 
cost shall be included in the Contract price. 

I. Nothing contained in these specifications or shown on the drawings shall be so construed as to 
conflict with any local, county, municipal, federal, or state laws or regulations governing the 
installation of electric or other work specified herein, and all such ordinances and regulations, 
including the National Electrical Code are hereby incorporated and made a part of these 
specifications.  All work shall be constructed and installed in accordance with the requirements 
of the local municipality, the appropriate County, OSHA, NFPA, ANSI (A117.1-1986) for the 
physically handicapped, Americans With Disabilities Act (ADA) and the Department of Labor 
"Safety and Health Regulations for Construction.  All such requirements shall be satisfied by 
the Contractor and at no additional expense to the Owner.  The electrical systems shall be 
installed in accordance with the General Building Code as established by the Building Officials 
Administrators International, Inc. (BOCA).  In addition to compliance to the above regulations 
and requirements, the following standards, regulations and requirements shall be met:  IEEE, 
Factory Mutual Engineering Corp., National Bureau of Standards, National Electric Safety 
Code and National Fire Protection Association.  Local codes shall take precedence over the 
drawings and specifications, except where the Contract Documents are more stringent the 
Contract Documents shall apply. 

J. The system shall be effectively grounded, and the insulation shall be made sufficiently perfect 
so that there will be an insulation resistance between all conductors and the ground of not less 
than required by the National Electrical Code. 

K. The Contractor shall furnish and place all sleeves required for conduits passing through floors, 
beams, walls and ceilings before such general construction work is built into place.  The 
Electrical Contractor shall place all inserts required for hangers and supports, as the general 
construction progresses, so that unnecessary cutting of construction work will be eliminated. 

L. Upon completion of the work, equipment, wire, cables, conduit not remaining as part of the 
remodeled system and all remaining waste materials and rubbish resulting from the Contract 
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work shall become the property of the Contractor and shall be immediately removed from the 
building and premises by the Contractor. 

M. When the installation is reported in writing by the Contractor to be complete and ready for 
acceptance, tests and inspection shall be made by the Contractor in the presence of 
representatives of the Architect to ascertain whether it complies with the specifications and 
Contract, and upon its failure to do so, the Contractor shall at once remedy all defects and 
shortcomings, and any additional tests that may be required shall be entirely at the Contractor's 
expense. 

N. All of the testing work shall be done when and as directed by the Architect before the system is 
accepted. 

O. Due to the small scale of the drawings, it is not possible to indicate all conduits, conductors, 
fittings, boxes, switches, and similar parts which may be required.  The drawings are generally 
indicative of the work to be installed.  The Contractor shall investigate the structural and finish 
conditions affecting the work and arrange all work accordingly, furnishing such parts and 
equipment as may be required to meet building conditions. 

P. Contractor shall lay out his work from dimensions of Architectural and Structural Drawings and 
actual dimensions of equipment being installed.  Layouts in congested areas should not be 
scaled from Mechanical and Electrical Drawings. 

Q. The right is reserved to make any reasonable change in the locations of conduits, outlets and 
equipment prior to roughing-in, without involving additional expense to the Owner.  The 
Contractor shall include a suitable allowance in his bid price for the above. 

R. Make final electrical connections to equipment furnished under other contracts except where 
specifically indicated otherwise. 

S. Where the building insulation or vapor barrier is broken due to the installation of hangers, 
conduits, boxes or other equipment, properly repair the insulation and seal the openings with 
vapor barrier covering and vapor barrier adhesive.   

T. In the instance of electronic and/or programmable equipment and systems furnished and 
installed under this Contract, all final connections and testing of the equipment and systems 
shall be made under the direct supervision of competent authorized service engineers who shall 
be employed by the respective equipment manufacturer and/or an authorized and competent 
representative.  Any and all expenses incurred by these equipment manufacturer's 
representatives shall be borne by the Contractor. 

U. The Contractor shall have a managerial representative at each and every regularly scheduled job 
conference to receive the items that are furnished by others, to inventory them and coordinate 
his work with the other trades. 

V. This Contractor shall be entirely responsible for all apparatus, equipment, and appurtenances 
furnished under this Contract in connection with the work, and special care shall be taken to 
protect all parts thereof in such a manner as may be necessary or as may be directed.  Protection 
shall include covers, crating, sheds, or other means to prevent dirt, grit, plaster, or other foreign 
substances from entering the working parts of machinery or equipment.  Special care shall be 
taken to keep all open ends of conduits and other equipment closed while in storage and during 
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the course of installation.  Where equipment must be stored outside the building, it shall be 
totally covered and secured with heavy waterproof tarps and kept dry at all times.  Where 
equipment has been subjected to moisture, it shall be suitably dried out before placed in service.  
All apparatus, equipment, conduit and other appurtenances shall be stored in areas designated 
by the Architect. 

W. The Contractor shall be responsible for coordinating with all Utility Companies that will 
provide services to this job site.  This Contractor shall communicate with each and every public 
utility company and incorporate into the project's scope of work all Utility requirements for this 
project.  This shall include, but not be limited to, all fees, materials, equipment, conduits, 
conductors, excavation, service charges, etc. 

1.9 REGULATIONS 

A. All laws, ordinances, rules and regulations of public bodies bearing on the conduct of the work 
are hereby incorporated and made a part of these specifications. 

1. Americans with Disabilities Act. 
2. ICC's Uniform Construction Code. 
3. City and Local Codes. 
4. National Fire Protection Association (NFPA), i.e. National Electric Code - NFPA 70, 

Standard for Electrical Safety in the Workplace – NFPA 70E,  and Life Safety Code - 
NFPA 101. 

5. National Electrical Safety Code - ANSI C2. 
6. Owner's insuring agency. 

B. Should any change in the drawings and/or specifications be required to conform to the codes, 
ordinances, regulations or laws mentioned above, the Architect shall be notified prior to the 
time of submitting bids.  After signing of the Contract, each Contractor will be responsible for 
the completion of all work necessary to meet the above mentioned requirements without 
additional expense to the Owner. 

C. The Contractor shall comply with all rules, regulations and recommendations of any public 
utility serving this project. 

D. The entire electrical system shall be installed in accordance with the latest edition of the 
National Electrical Code, approved by the governmental body having jurisdiction, including 
amendments thereto. 

1.10 FAMILIARITY WITH CONTRACT REQUIREMENTS 

A. It is the responsibility of the Contractor, prior to submitting a bid on this Project, to satisfy 
himself as to the nature and location of the work, the conformation of the ground, soil 
characteristics, the character, quality and quantity of the materials which will be required, the 
character of equipment and facilities needed preliminary to and during the prosecution of the 
work, the general and local conditions, and of all other matters which can in any way affect the 
work under this Contract. 
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B. Failure to make an on-site inspection prior to submitting a bid, or failure to comply with any or 
all of the above requirements will not relieve this Contractor from the responsibilities of 
properly estimating the requirements or costs of successful completion of the work nor from the 
responsibility for the faithful performance of the provisions of this Contract. 

C. The Electrical Contractor shall confer with all other Contractors and shall apply for detailed and 
specific information regarding the location of all equipment as the final location may differ 
from that indicated on the drawings.  Outlets, equipment or wiring improperly placed because of 
the Electrical Contractor's failure to obtain this information shall be relocated and reinstalled by 
the Electrical Contractor without additional expense to the Owner. 

1.11 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 8 Section 
"Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7 Section "Penetration Firestopping.". 

E. Sequence, coordinate, and integrate installing electrical materials and equipment for efficient 
flow of the Work.  Coordinate installing large equipment requiring positioning before closing in 
the building. 

F. Where electrical identification devices are applied to field-finished surfaces, coordinate 
installation of identification devices with completion of finished surface. 

G. Where electrical identification markings and devices will be concealed by acoustical ceilings 
and similar finishes, coordinate installation of these items before ceiling installation. 

H. Coordinate electrical work with that of other trades so that: 

1. Interference between general construction, mechanical, electrical, structural and other 
specialty trades is avoided. 

2. Maintain clearances and advise other trades of clearance requirements for operation, 
repair, removal and testing of electrical equipment. 
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I. All electrical materials and equipment shall be kept as close as possible to ceiling, walls and 
columns to occupy the minimum amount of space. 

J. Furnish and install all offsets, fittings and similar items necessary to accomplish the 
requirements of coordination, without additional expense. 

1.12 COORDINATION DRAWINGS 

A. Refer to requirements in the General Conditions. 

1.13 RECORD DOCUMENTS 

A. Refer to requirements in the General Conditions. 

1.14 MAINTENANCE MANUALS 

A. Refer to requirements in the General Conditions. 

1.15 WARRANTY 

A. Refer to requirements in the General Conditions. 

1.16 CLEAN-UP 

A. Refer to requirements in the General Conditions. 

1.17 DELIVERY, STORAGE, AND HANDLING 

A. Refer to requirements in the General Conditions. 
 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends or bonding bushings where required. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 
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a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch. 

c. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 7 Section "Firestopping". 

2.2 MISCELLANEOUS METAL 

A. The Contractor shall furnish all labor, materials, equipment, and services necessary for the 
installation of all miscellaneous metal work required to complete this Contract. 

B. All equipment and materials furnished and installed under this Contract, which are not mounted 
on bases or floors, shall be securely attached and supported from the main supporting structure 
of the building by metal hangers, clamps, and/or brackets.  Metal hangers, clamps, and/or 
brackets shall be of suitable design and of sufficient strength to properly and safely support the 
equipment and materials involved. 

C. All supports, brackets, and clamps and other items specified herein shall be installed in strict 
accordance with the best practices of the trade and recognized code. 

D. Structural steel members required for the support of equipment installed under this Contract 
shall conform to ASTM Standard Specification A-36, and shall comply with the latest 
requirements of the American Institute of Steel Construction.  Structural steel shall be of 
standard sections, as given in the structural steel manufacturer's handbooks. 

E. All steel and iron work shall be primed with Rust-Oleum No. X-60, or approved equal.  Before 
priming, all metal shall be thoroughly cleaned free from scale, rust, and dirt. 

F. The Contractor shall provide all anchors, bolts, screws, dowels, and connecting members, and 
do all cutting and fitting necessary to secure the work to adjoining construction.  Build in 
connecting members to masonry, concrete, and structural steel as the work progresses. 

G. The Contractor shall furnish 16 ounce sheet copper, clamps, waterproofing materials, labor, and 
whatever else necessary for the installation of weathertight flashings and waterproofing around 
all conduits or other equipment passing through roof or exterior walls.  Baseplates shall not be 
less than 15" square.  Bolts and clamps shall be brass.  All flashings shall be installed in 
cooperation with the General Contractor. 

H. Supports and brackets shall be neatly constructed of structural shapes to adequately support the 
equipment intended.  All supports must be approved prior to installation.  Field conditions will 
regulate the type of support required. 

2.3 PAINT 

A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment finish. 

B. Galvanized Surfaces:  Zinc-rich paint recommended by item manufacturer. 
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C. All non-galvanized and unpainted iron and steel work installed in crawl spaces, accessible pipe 
spaces and above ceilings under this Contract shall be painted two coats of Rust-Oleum rust 
preventative paint.  First coat shall be Rust-Oleum No. X-60 red primer and second coat shall be 
Rust-Oleum  No. 634 black gloss.  All galvanized and non-galvanized iron and steel work 
installed above roof and at other locations at the exterior of the building shall be painted similar 
to the above, except finish coats shall be of colors selected by the Architect.  Galvanized 
surfaces shall be given a primer suitable for application. 

D. Engine generator exhaust piping at the exterior of the building shall be painted a heat resisting 
paint.  Color shall be approved by the Architect prior to installation. 

2.4 ACCESS PANELS 

A. The Electrical Contractor shall furnish factory-fabricated access panels for access to all 
concealed receptacles, pull boxes, junction boxes, capped conduits and other electrical 
equipment where no other means of access is available.  Access panels are not required at lift-
out removable tile ceilings.  Access panels shall be of appropriate size, but not less than 18" x 
12" flush type, hinged to drop down and out, screwdriver operated, stainless steel in masonry 
and tile work and prime coated sheet steel in plaster or acoustical tile of all types.  The 
Electrical Contractor shall deliver panels with all necessary supports to the General Contractor 
for installation. 

B. Access panels shall be suitable for the type of construction in which they are to be installed.  
Refer to architectural drawings and co-ordinate access panel types with the General Contractor. 

C. At locations where access panels are installed in fire-rated ceilings, access panels shall contain 
the 1-1/2 hour fire-rated "B" label; and in addition, shall also be provided with layers of gypsum 
wall board in a thickness which will supply an additional one hour fire rating. 

D. Exact locations and sizes shall be determined by the Electrical Contractor.  Locations for access 
panels in finished spaces must be approved by the Architect.  All panels shall be installed and 
located to present a neat and symmetrical appearance. 

E. Junction boxes, capped conduits and other electrical equipment above removable tile ceilings or 
above access panels shall be suitably identified by small inconspicuous adhesive-backed labels 
attached to the ceiling surface or the surface of the access panel.  Labels shall be additionally 
secured with screws or rivets.  Labels shall be white with 1/4" high black letters and shall be 
manufactured of engraved Micarta or Bakelite with pressure sensitive backing, and shall be 
colorfast.  Identification label shall not exceed 2-1/2" in length and 3/4" in height, and shall be 
manufactured by the Seton Nameplate Company, Brady Co., Kimball Systems, or approved 
equal.  Flexible plastic punched tapes will not be acceptable.  Labels shall be coordinated with 
those being supplied under other contracts. 

F. Clearance Around Access Panels:  Sufficient clear working space shall be provided and 
maintained around all access panels to permit safe and convenient operation and maintenance of 
concealed equipment.  Equipment and appurtenances installed under this Contract shall be 
located in such a manner so as to provide and/or maintain an unobstructed and continuous clear 
working space in front of all access panels, including those installed under other Contracts.  In 
all cases, the work space shall be adequate to permit at least 90-degree opening of doors or 
hinged panels.  Therefore, this Contractor shall be responsible for relocating any equipment or 



 

 Frostburg State University 
 260500-13 Cumberland Hall Renovation 

appurtenances furnished and installed under this Contract where such items are obstructing 
access panels installed under other Contracts. 
 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Materials and Components:  Install level, plumb, and parallel and perpendicular to other 
building systems and components, unless otherwise indicated. 

E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

F. Right of Way:  Give to piping systems installed at a required slope. 

G. All penetrations and openings in slabs, walls, floors, etc. shall not be carried out until the area 
has been X-Rayed for structural steel, rebar, conduits, etc.  Refer to X-Ray specification in the 
General Requirements. 

3.2 ELECTRICAL SUPPORTING DEVICE APPLICATION 

A. Damp Locations and Outdoors:  Hot-dip galvanized materials or nonmetallic, U-channel system 
components. 

B. Dry Locations:  Steel materials. 

C. Selection of Supports:  Comply with manufacturer's written instructions. 

D. Strength of Supports:  Adequate to carry present and future loads, times a safety factor of at 
least four; minimum of 200-lb design load. 

3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 
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C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, 
unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section 
"Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 

3.4 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 
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3.5 PAINTING 

A. Refinish and touch up paint.   

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to 
suit the degree of damage at each location. 

2. Follow paint manufacturer's written instructions for surface preparation and for timing 
and application of successive coats. 

3. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

4. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer. 

B. The Electrical Contractor shall furnish all labor, materials, tools, and other equipment necessary 
for all painting hereinafter specified.  Painting shall be accomplished by workmen skilled in this 
type of work.   

C. All exposed non-galvanized cabinets, supports and equipment installed in the Equipment 
Rooms under this Contract shall be painted one prime coat and two coats of best quality satin 
finished enamel paint, of colors selected by the Architect. 

D. The outside of all cabinets, control equipment, channels, supports, boxes, etc., installed in 
finished areas throughout the building, shall be painted one prime coat and two finish coats of 
best quality satin finished enamel paint of colors selected by the Architect.  Galvanized 
conduits, boxes, supports, etc. above ceilings shall not be painted.  In finished areas, all paints 
shall be low VOC. 

E. Where the factory finish on equipment such as lighting fixture trim, etc., has been damaged, the 
equipment shall be refinished to the satisfaction of the Architect. 

F. All painting shall be done in a careful, neat and workmanlike manner with particular care being 
exercised to protect building equipment and finishes.  All surfaces shall be thoroughly cleaned 
of rust, scale, dirt, grease, dust, and like items, and sanded so as to provide bond for new paint.  
The Contractor shall be entirely responsible for cleaning all surfaces and should evidence 
appear to the Architect that the surface was not properly prepared, the Contractor shall remove 
paint, prepare surface, and repaint as required at no additional cost. 

G. Nameplates and data plates that indicate the manufacturer, model, size, capacity, codes or 
identifying data on equipment to be painted shall not be painted, but shall be carefully masked 
and left unpainted. 

H. All conduits, outlet boxes, junction boxes, pull boxes, etc., installed in conjunction with the Fire 
Alarm System shall be painted "RED" in color through out the entire installation. 
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3.6 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor, ceiling and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration Firestopping." 

B. Unused slots, sleeves and other penetrations in floors, walls or other general construction shall 
be closed and sealed with an approved firestopping material. 

1. Firestopping material shall be UL listed. 

3.7 FIELD QUALITY CONTROL 

A. Inspect installed components for damage and faulty work, including the following: 

1. Supporting devices for electrical components. 
2. Sleeves 
3. Touchup painting. 

3.8 CLEANING AND PROTECTION 

A. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.  
Remove burrs, dirt, paint spots, and construction debris. 

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, 
and cabinets are without damage or deterioration at time of Substantial Completion. 

C. All construction waste is the responsibility of the Contractor and must be removed in 
accordance with Section 01745. 

3.9 SCHEDULE OF WORK 

A. Refer to requirements in the General Conditions. 

3.10 MAINTENANCE AND OPERATING MANUALS 

A. Provide three sets of "Operating and Maintenance Manuals, for all equipment specified under 
Division 26. 

3.11 SIZING 

A. Capacity:  Provide equipment and material of sizes, capacities, horsepowers, power ratings and 
dimensions indicated on the drawings, in the schedules and as specified. 
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B. Fit and Clearance:  Equipment and material of greater or larger power, dimensions, capacity and 
ratings may be furnished provided such proposed equipment is approved in writing and feeders, 
circuit breakers, conduit, motors, structural supports, bases and equipment spaces are increased 
by the Contractor at no additional cost.  All clearances shall comply with the requirements of 
Article 110 of the latest edition of the National Electrical Code. 

3.12 COORDINATION OF WORK 

A. Coordinate electrical work with that of other trades so that: 

1. Interference between general construction, mechanical, electrical, structural and other 
specialty trades is avoided. 

2. Maintain clearances and advise other trades of clearance requirements for operation, 
repair, removal and testing of electrical equipment. 

3. Indicate aisleways and accessways required on coordinated shop drawings for boiler 
plants, mechanical equipment rooms, computer rooms, laboratories and kitchens. 

4. Provide shop drawings, drawn to a scale of 1/2 inch to the foot, showing all structural, 
mechanical, architectural and electrical equipment intended to be furnished.  Any 
equipment conflicting with other equipment or space constrictions shall be indicated at 
the submittal stage. 

B. All electrical materials and equipment shall be kept as close as possible to ceiling, walls and 
columns to occupy the minimum amount of space. 

C. Furnish and install all offsets, fittings and similar items necessary to accomplish the 
requirements of coordination, without additional expense. 

3.13 EQUIPMENT CLEARANCES 

A. All finished field installations shall reflect clearances which in the opinion of the Architect 
and/or applicable regulatory authorities are adequate for: 

1. The latest edition of the National Electrical Code. 
2. Life safety codes (local and state). 
3. Preventative maintenance. 
4. Routine maintenance. 
5. Breakdown repair. 
6. Parts removal and entrance. 
7. Machinery removal and access. 

3.14 CERTIFICATION 

A. General:  Provide Certification from an independent inspection agency, that the installation 
meets the latest edition of the NFPA 70.  Provide a letter from each systems manufacturer 
verifying that all systems and equipment are installed and operating in accordance with the 
respective manufacturer's recommendations and as specified in the appropriate sections. 
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3.15 EQUIPMENT WIRING 

A. The Electrical Contractor shall provide electrical service to all equipment specified and/or 
shown on the drawings.  The Contractor shall furnish and install all wiring, conduit, boxes, 
miscellaneous wiring materials, connections, and all required electrical material to provide a 
complete, operational system.  All connections shall be made to conform to the manufacturer's 
diagrams and instructions. 

B. Manual motor switches, magnetic motor starters, disconnect switches and fuses required for the 
operation of equipment furnished under other contracts shall be provided under this Contract 
and shall be as hereinbefore specified. 

C. Exact roughing-in dimensions for equipment shall be obtained from the Contractor supplying 
the equipment, as the Electrical Contractor will be responsible for correct roughing-in and 
proper wiring of equipment. 

D. Certain equipment will be furnished complete with controls by the equipment supplier.  Power 
wiring and 120 volt control wiring shall be furnished and installed by the Electrical Contractor. 

E. This Contractor shall furnish and install all power and 120 volt control wiring, conduit, boxes, 
final connections, etc., for all electrically operated equipment furnished under other Contracts.  
Disconnect switches and motor starting equipment shall be furnished and installed by the 
Electrical Contractor, unless the equipment is specified to be furnished with such devices. 

F. The Electrical Contractor shall provide fuses for each and every fusible device installed as part 
of this project.  This shall include fusible devices installed under other divisions of work. 

G. The Contractor shall wire complete to all motors shown on the drawings leaving same in perfect 
operating condition.  All final connections to motors and controllers shall be made under this 
Contract unless specified otherwise.  The approximate motor characteristics are shown on the 
drawings; however, the Contractor shall check the exact characteristics and voltages of the 
motors before the installation of wiring or final connections. 

H. Branch feeders to motors not located adjacent to walls shall be run overhead and terminated 
adjacent to motor locations with outlet boxes placed 6" above finished floor.  Short flexible 
conduit connections shall be used for connections to motors. 

I. Special control devices required for operation of equipment furnished under other contracts, 
except as hereinafter specified, will be furnished and delivered (by the Contractor furnishing the 
particular equipment) to the Electrical Contractor for installation and connections. 

J. Elevator controller, controls and control wiring will be furnished and installed under the 
Elevator Contract.  The Electrical Contractor shall furnish and install all power wiring to the 
elevator controller as shown.  The Electrical Contractor shall furnish and install a fused 
disconnect switch at the controller. 



 

 Frostburg State University 
 260500-19 Cumberland Hall Renovation 

K. All control circuits regardless of their locations shall be provided with a disconnecting means as 
required by the National Electrical Code.  The disconnecting means shall be a switch or similar 
device arranged to disconnect all power leads to the control circuits. 

 
 
END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

B. Related Sections include the following: 

1. Division 27 Section "Communications Horizontal Cabling" for cabling used for voice 
and data circuits. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports: Indicate and interpret test results for compliance with 
performance requirements. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

1.5 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

B. Coordinate layout and installation of cables with other installations. 
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C. Revise locations and elevations from those indicated, as required to suit field conditions and as 
approved by Architect. 
 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Houston Wire and Cable 
2. American Insulated Wire Corp.; a Leviton Company. 
3. BICC Brand-Rex Company 
4. Senator Wire & Cable Company. 
5. Southwire Company. 
6. Carol Cable Co., Inc. 
7. Prysmian. 

B. Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW. 

D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC and  
mineral-insulated, Type MI with ground wire. 

E. UL-listed building wires and cables with conductor material, insulation type, cable construction, 
and rating as specified in Part 3 "Wire and Insulation Applications" Article. 

F. Conductor Material:  Copper. 

G. All conductor sizes shall be stranded. 

2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Amp Incorporated. 
2. O-Z/Gedney; EGS Electrical Group LLC. 
3. 3M; Electrical Products Division. 
4. Square D Co.; Anderson. 

C. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, and 
class for application and service indicated.  Comply with Project's installation requirements and 
as specified in Part 3 "Wire and Insulation Applications" Article. 
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2.3 LUGS AND CONNECTORS 

A. The Contractor shall furnish and install all necessary lugs and connectors of proper size and 
type as required by the work under these specifications.  Lugs and connectors shall be installed 
in strict accordance with the cable and lug manufacturer's recommendations.  Lugs and 
connectors must be suitable, marked and UL listed for the size, type of cable, bus, bolts, etc., 
connected.  All connections shall be hydraulic crimp-type and made tight and solid. 

2.4 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine raceways and building finishes to receive wires and cables for compliance with 
requirements for installation tolerances and other conditions affecting performance of wires and 
cables.  Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 WIRE AND INSULATION APPLICATIONS 

A. Underground Feeders and Branch Circuits:  Type XHHW 2, in raceway. 

B. Feeders:  Type THHN/THWN, in raceway. 

C. Branch Circuits:  Type THHN/THWN, in raceway. 

D. Concealed Branch Circuits:  Type THHN/THWN, in raceway. 

E. Exposed Branch Circuits:  Type THHN/THWN, in raceway. 

F. Fire Alarm Circuits:  Type THHN/THWN, in raceway. 

G. Class 1 Control Circuits:  Type THHN/THWN, in raceway. 

H. Class 2 Control Circuits:  Type THHN/THWN, in raceway. 
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3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Install wires and cables as indicated, according to manufacturer's written instructions and 
NECA's "Standard of Installation." 

B. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

C. Type MC cable shall only be permitted for final drops from junction boxes to wiring devices 
within existing walls and lighting fixture whips. Type MC cable shall be limited to 20' lengths 
in walls and 6' lengths to light fixtures in ceilings.  Type MC cable shall be installed in 
compliance with the aforementioned Articles and shall be supported and secured at intervals not 
to exceed six feet.  Support wires utilized for suspended ceiling or the suspended ceiling grid 
system shall not be utilized as the support for this cable.  Type MC cable shall not be installed 
exposed to view, in such areas as Mechanical and Electrical Equipment Rooms.  These areas 
shall have circuits in conduit. 

D. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

E. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

F. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

G. Seal around cables penetrating fire-rated elements. 

H. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

I. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems." 

J. No conductors smaller than No. 12 AWG shall be used.  No. 10 AWG conductors shall be 
installed for all 120 volt circuit runs greater than 100 ft. one way from panel to last outlet.  No. 
10 AWG conductors shall also be installed for all 277 volt circuit runs greater than 150 feet one 
way from panelboard to last outlet.  

K. Neutral conductors, shown or not shown, shall be installed for all single phase and for all three 
phase circuits in which a neutral is required for control circuit voltage. 

L. The conductor ampacities utilized for design purposes are based on 75 degrees C. conductor 
temperature rating.  Where conductors are connected to or run within equipment which are U.L. 
listed for 60 degrees C., the conductor ampacities shall be based on 60 degrees C.  The 
Contractor shall be responsible for providing the correct size conductors based upon ampacities 
and temperature ratings of equipment and conductors should any 60 degrees C. equipment be 
utilized. 

M. Conductors installed in high ambient locations such as electrical resistance heating equipment, 
in lighting fixture housings or channels, etc., shall be suitable for heat resisting service in 
accordance with Underwriters' requirements and NFPA 70. 
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N. Each bundle or reel of conductors shall bear the maker's name and the Underwriters' label, 
together with the grade, size, length and manufacturing date.  Similar information shall be 
included on the insulation jacket of the conductors.  Secondary conductors shall comply with 
Federal Specifications JC-30A. 

O. All conductors underground, in or under slabs on grade and to outside outlets shall be 
continuous from switch to outlet.  Conductors no smaller than No. 12 AWG shall be installed 
for light and power circuits. 

P. Conductors installed directly in Ducts, Plenums, or other spaces used for environmental air shall 
comply with Article 300.22 of NFPA 70. 

Q. The Contractor shall tag and identify each circuit and phase in all accessible locations such as 
outlet boxes, junction boxes, pull boxes, panelboards, disconnect switches, starters, equipment, 
etc.  Tags or identification bands shall be nonmetallic, durable type.  Paper or cardboard tags are 
not permitted. 

R. This Contractor shall verify prior to installation that there exists coordination between the 
overcurrent protective device and the respective circuit conductor sizes shown on the drawings.  
The Contractor is responsible for identifying discrepancies, between the overcurrent protective 
device and the respective circuit conductor sizes indicated, and notifying the Architect of such 
discrepancies prior to purchasing and/or installation of such materials.  

S. The conductor sizes are based on allowable current carrying capacities listed in the National 
Electrical Code for copper conductors.  

T. Aluminum conductors or copper-clad aluminum conductors will not be permitted. 

3.4 CONNECTIONS 

A. Conductor Splices:  No splices are permitted. Conductors shall be continuous between 
terminations. 

B. Use splice and tap connectors compatible with conductor material. 

C. Connect outlets and components to wiring and to ground as indicated and instructed by 
manufacturer. 

D. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

E. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

F. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack. 
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3.5 DISTRIBUTION SYSTEM 

A. The electrical distribution system shall be installed, generally, as shown on the drawings.  The 
drawings are diagrammatic and are not intended to show actual conduit locations and routing or 
exact equipment location.  Such items are the responsibility of the Electrical Contractor. 

B. A separate conduit shall be provided for each set of mains, feeders, and branch circuits, except 
for single pole work on branch circuits where conductors may be grouped in accordance with 
the National Electrical Code; however, the maximum number of conductors installed in one 
conduit shall not exceed nine and the use of common neutral conductors is not permitted.  More 
than nine conductors may be installed in one conduit for special systems and locations 
specifically shown on the drawings or where permitted by the Architect.  Grouped conductors 
shall be derated by the Electrical Contractor in accordance with the requirements of the National 
Electrical Code Table 310.15(B)(2)(a).  Main service conductors or feeders conductors shall not 
be grouped. 

C. Unless specifically indicated otherwise, all circuitry indicated on the drawings shall be 
interpreted as 3 #12 awg. conductors within a ¾" conduit.  (One #12 awg. phase conductor, One 
#12 awg. neutral conductor and One #12 awg. ground conductor.)  The use of a common neutral 
conductor in a multiple circuit arrangement is prohibited.  Each single phase circuit shall be 
provided with a separate neutral conductor.  Sharing of a neutral conductor between two or 
more single phase circuits is not permitted. 

3.6 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration 
Firestopping." 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification, Section 7.3.2 Certify compliance with test parameters.  
Meggar tests are not required on low voltage conductors and cables. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG 
and larger.  Remove box and equipment covers so splices are accessible to portable 
scanner. 

a. Instrument:  Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide calibration record for 
device. 
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b. Record of Infrared Scanning:  Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 
 

 
END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes grounding of electrical systems and equipment.  Grounding requirements 
specified in this Section may be supplemented by special requirements of systems described in 
other Sections. 

B. The Contractor shall furnish and install all necessary materials and accessories to solidly ground 
all non-current carrying metal parts of the electrical system.  

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article. 

C. Field quality-control test reports. Submit written test reports to include the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 
 



 Frostburg State University 
 260526-2 Cumberland Hall Renovation 

PART 2 - PRODUCTS 

2.1 GROUNDING AND BONDING PRODUCT MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Anixter Brox., Inc 
2. ERICO, Inc. 
3. Ideal Industries, Inc. 
4. O-Z/Gedney Co. 
5. Thomas & Betts Corp. 

2.2 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

1. Comply with Division 26 Section "Conductors and Cables." 

B. Bare copper conductors shall not be used. 

2.3 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, heavy duty bolted 
pressure-type, with at least two bolts. 
 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:   

1. Comply with Division 26 Section " Conductors and Cables." 

3.2 EQUIPMENT GROUNDING 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding 
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 
are indicated. 
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B. Install a separate insulated equipment grounding conductors with all feeders and circuits.  The 
use of the metallic raceway or cable sheath as the equipment grounding conductor is prohibited. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

3.4 CONNECTIONS 

A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select 
connectors, connection hardware, conductors, and connection methods so metals in direct 
contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 
contact points closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

B. Equipment Grounding Conductor Terminations:  Use pressure-type grounding lugs. All lugs 
used in the building system shall be rated copper only, copper-aluminum rated lugs shall not be 
acceptable. 

C. Noncontact Metal Raceway Terminations:  If metallic raceways terminate at metal housings 
without mechanical and electrical connection to housing, terminate each conduit with a 
grounding bushing.  Connect grounding bushings with a bare grounding conductor to grounding 
bus or terminal in housing.  Bond electrically noncontinuous conduits at entrances and exits 
with grounding bushings and bare grounding conductors, unless otherwise indicated. 

D. Tighten screws and bolts for grounding and bonding connectors and terminals according to 
manufacturer's published torque-tightening values.  If manufacturer's torque values are not 
indicated, use those specified in UL 486A. 

E. Compression-Type Connections:  Use hydraulic compression tools to provide correct 
circumferential pressure for compression connectors.  Use tools and dies recommended by 
connector manufacturer.  Provide embossing die code or other standard method to make a 
visible indication that a connector has been adequately compressed on grounding conductor. 

 
 
END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
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B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 
1. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

B. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. Thomas & Betts Corporation. 
e. Unistrut; Tyco International, Ltd. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

3. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-
4. 

4. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 
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D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 
cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 
as required to suit individual conductors or cables supported.  Body shall be malleable iron 
casting with hot-dip galvanized finish. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Powder-Actuated Fasteners should not be used in lightweight concrete or slabs less 
than 4 inches thick. 

b. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) Fastenal Company 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened 
portland cement concrete with tension, shear, and pullout capacities appropriate for 
supported loads and building materials in which used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Hilti Inc. 
3) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
4) Fastenal Company 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Zinc plated low carbon threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 
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B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates. 
 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in 
diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

D. Spring-steel fasteners specifically designed for supporting single conduits or tubing may be 
used instead of malleable-iron hangers for 1-1/2-inch and smaller raceways serving lighting and 
receptacle branch circuits above suspended ceilings and for fastening raceways to slotted 
channel and angle supports. 

3.2 HANGERS AND PLATES 

A. All horizontal conduit or equipment within the building that is hung shall be hung from building 
construction with beam clamps or inserts in concrete, galvanized threaded extension rods, and 
approved hangers.  Hangers and supports shall be arranged to distribute the weight of conduit 
and equipment uniformly on the structure. All conduits shall be securely fastened in place by 
means of galvanized malleable or galvanized stamped steel clamps, hanger rings, inserts or 
other approved galvanized supports. 

B. Spring steel clips may be used for supporting conduit. The  spring steel clips, the arrangement 
of the spring steel clips and the method of fastening is subject to review by the Architect prior to 
installation. 

 
C. All necessary structural supports and inserts to hang all conduit and other miscellaneous 

equipment shall be provided by this Contractor.  Steel plates and other supports shall be 
installed in the concrete construction.  Hanger rods shall be securely attached to plates.  Where 
cutting is required for the installation of hangers, conduit and supports, all openings must be 
neatly drilled by the Electrical Contractor.   Punching or chipping of concrete will not be 
permitted.  All necessary openings shall be drilled in a location and manner satisfactory to the 
Architect.  All concrete damaged by the Electrical Contractor shall be patched, reinforced, or 
replaced as directed by the Architect.  Location of all holes and openings shall clear reinforcing 
steel in floor and roof decks.  The Electrical Contractor shall coordinate all work with the 
General Contractor and shall determine exact locations of all supports and openings. 
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D. Furnish and install all required concrete inserts.  Multiple inserts shall not be installed in a 
concrete structural slab less than 4" thick.  For concrete structural slabs less than 4" thick, the 
Contractor shall furnish and install structural beams, angles, etc., built into general construction, 
as required.  Multiple inserts may be installed only where approved by the Architect. 

 
E. The Contractor shall place all hanger and support inserts in concrete. Fish plates shall be 

installed where hangers are attached through steel decking. 
 
F. Safe working load shall not exceed 1/4 of proof test load of fastening devices. 
 
G. Use pipe straps or individual conduit hangers for supporting individual conduits. 
 
H. Support multiple conduit runs with trapeze hangers.  Use trapeze hangers that are designed to 

support a load equal to or greater than the sum of the weights of the conduits, wires, hanger 
itself, and 200 pounds.   Secure each conduit with U-bolts or other approved fasteners. 

 
I. Support conduit independently of junction boxes, pull boxes, fixtures, suspended ceiling T-bars, 

angle supports, and similar items. 
 
J. Independently support conduit.  Do not use other supports i.e., (suspended ceilings, suspended 

ceiling supporting members, lighting fixtures, mechanical piping, or mechanical ducts). 
 
K. Fasteners and Supports in Solid Masonry and Concrete: 

1. New Construction:  Use steel or malleable iron concrete inserts set in place prior to 
placing the concrete. 

 
L. Hollow Masonry:  Toggle bolts are permitted.  Bolts supported only by plaster are not 

acceptable. 
 
M. Metal Structures:  Use machine screw fasteners or other devices specifically designed and 

approved for the application. 
 
N. Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, or wood blocking and 

bolts supported only by plaster is prohibited. 
 
O. Chain, wire, or perforated strap shall not be used to support or fasten conduit. 
 
P. Vertical Supports:  Vertical conduit runs shall have riser clamps and supports in accordance 

with the NEC and as shown.  Provide supports for cable and wire with fittings that include 
internal wedges and retaining collars. 

3.3 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
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Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick. 

6. To Steel:  Welded threaded studs or spring-tension clamps on steel. 

a. Field Welding:  Comply with AWS D1.1. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.4 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 
 

 
END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1. Raceways include the following: 

a. RMC. 
b. EMT. 
c. Wireways. 

2. Boxes, enclosures, and cabinets include the following: 

a. Device boxes. 
b. Outlet boxes. 
c. Pull and junction boxes. 
d. Cabinets and hinged-cover enclosures. 

B. Related Sections include the following: 

1. Division 26 Section "Common Work Results for Electrical" for raceways and box 
supports. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

C. IMC:  Intermediate metal conduit. 

D. LFMC:  Liquidtight flexible metal conduit. 

E. LFNC:  Liquidtight flexible nonmetallic conduit. 

F. RMCL  Rigid metallic conduit. 

G. RNC:  Rigid nonmetallic conduit. 
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1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 
 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Metal Conduit and Tubing 

a. Allied Tube & Conduit; a Tyco International Ltd. Co 
b. Anamet Electrical, Inc.; Anaconda Metal Hose. 
c. Anixter Brothers, Inc. 
d. Triangle PWC, Inc. 
e. Wheatland Tube Company. 

2. Conduit Fittings: 

a. Crouse-Hinds; Div. of Cooper Industries. 
b. Emerson Electric Co.; Appleton Electric Co. 
c. Hubbell, Inc.; Killark Electric Manufacturing Co. 
d. Lamson & Sessions; Carlon Electrical Products. 
e. O-Z/Gedney; Unit of General Signal. 

B. Rigid Steel Conduit:  ANSI C80.1. 

1. Rigid steel conduit shall be zinc coated, or galvanized or sherardized on all surfaces.  An 
additional bituminous coating shall be applied over the zinc where installed in wet 
locations.  Conduit fittings shall be made from the same grade of steel as rigid steel zinc 
coated conduit and shall be treated, protected, threaded, etc., in every way according to 
the requirements for rigid steel zinc coated, conduit, insofar as they apply. 
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C. EMT:  ANSI C80.3. 

1. Electrical metallic tubing shall be zinc coated, galvanized or sherardized on all surfaces.  
Tubing shall bear the Underwriters' and manufacturer's label and shall conform to Federal 
Specifications WW-C-563.  Maximum size of electrical metallic tubing permitted is 4" 
size.  Electrical metallic tubing shall not be installed in wet locations. 

2. Fittings for EMT shall be watertight steel or malleable gripping ring compression type.  
Steel sleeve set screw fittings are permissible also for 2.5" C. and larger. 

3. Pressure cast material for nuts of compression ring type fittings and set screw 
connections are not acceptable.  

4. Minimum raceway size shall be 3/4".  

D. Flexible Metallic Conduit 1. Flexible conduit shall bear the UL label and be zinc coated steel.  

1. Fittings for flexible metallic conduit shall be steel or malleable iron. Fittings shall clamp 
to conduit securely.  

2. Screw in type, sheet metal or set screw type fittings are not acceptable.  
3. Minimum raceway size shall be ¾”.  

E. Liquid Tight Flexible Conduit 1. Conduit shall be manufactured in accordance with UL and 
ANSI requirements. Conduit shall be approved for grounding and compatible with approved 
fittings. Flexible steel conduit shall be hot dipped galvanized with extruded PVC covering 
manufactured per UL requirements.  

1. Fittings shall be liquid tight type with body and gland nut of steel or malleable iron with 
provisions for grounding flexible conduit to fittings.  

2. Minimum raceway size shall be ¾”.  

F. FMC:  Zinc-coated steel. 

G. LFMC:  Flexible steel conduit with PVC jacket. 

H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed 

1. Compression fittings used for EMT shall be watertight steel or malleable gripping ring. 
2. Threaded rigid steel fittings shall be used for RMC and IMC. 
3. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 

I. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

J. Multi-outlet Surface Raceways 

1. Multi-outlet surface raceways shall be furnished complete with bases, covers, end plates, 
connectors, wiring devices, receptacles, connectors, and labels as indicated on the 
drawings and in these specifications. The multi-outlet surface raceways may be factory or 
field assembled.  
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2. Mounting of multi-outlet surface raceways shall be according to the manufacturer’s 
recommendations and detailed drawings. Specific fitting of the multi-outlet surface 
raceways to casework, benches, or walls shall be the responsibility of the Contractor.  

3. Refer to the Laboratory Furnishings drawings and specifications for details in regard to 
the location, length, and quantity of multi-outlet surface raceways.  

4. Multi-outlet surface raceways shall fit the intended space with no more than 1/8 inch 
clearance between each end of the raceway and the adjacent wall, bench, support riser, 
end of counter, or other laboratory finish as appropriate.  

5. Final multi-outlet surface raceway cuts shall be plumb and straight and shall be finished 
to eliminate burrs, nicks, or sharp edges on both raceways and covers. Multi-outlet 
surface raceway field cuts which are not equal to the quality and appearance of the 
factory cuts will be rejected at the discretion of the Laboratory Engineer or Architect.  

6. Provide end plates with conduit knock-outs for the conduit sizes indicated or as required 
by code.  

7. All receptacles in multi-outlet surface raceways shall be wired for the entire length of the 
raceway section with properly tagged pigtails.  

8. The multi-outlet surface raceways shall be U.L. listed assemblies.  

a. Multi-outlet surface raceway bases, covers, and end plates shall be constructed of 
extruded aluminum with 0.094" minimum thickness walls and clear anodized 
finish. The multi-outlet surface raceway extrusion shall be rectangular in cross 
section and have no protrusions. a. Two-compartment raceways shall be double 
compartment, factory pre-assembled Wiremold Isoduct Series AL4520, 
Monosystems SWA 4800, or equal. A continuous metallic barrier shall separate 
the compartments.  

b. Single channel raceways shall be single compartment, factory pre-assembled 
Wiremold Isoduct Series ALA3800, Monosystems SWA 3200, or equal.  

9. Multi-outlet surface raceway covers shall be cut in 12 inch sections with one “filler” 
section of less than 12 inches at one end of each section of raceway as required.  

10. Do not scale or dimension Laboratory Electrical drawings.  

2.2 METAL WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Hoffman. 
2. Keystone/Rees, Inc. 
3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise 
indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Hinged type. 
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E. Finish:  Manufacturer's standard enamel finish. 

2.3 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect.  Shall be no more than 3/4' in size and shall not be 
used for housing receptacles or data outlets. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Hubbell. 
b. Wiremold, Legrand. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. Hoffman Engineering Co.; Federal-Hoffman, Inc. 
3. O-Z/Gedney; a unit of General Signal. 
4. RACO; a Hubbell Company. 
5. Thomas & Betts Corporation. 

C. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

D. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, cast box with gasketed cover. 

E. Metal Floor Boxes:  Cast metal, fully adjustable, rectangular. 

F. Nonmetallic Floor Boxes:  Nonadjustable, round. 

G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

H. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed 
cover. 

I. Provide and install steel outlet box.  Boxes shall be of approved design and construction and in 
every instance be of such form and dimensions as to be best adapted to its specific location, 
kind of fixtures to be used, and the number, size, and arrangements of conduits connecting 
thereto.  The boxes and covers shall be made of pressed steel galvanized, of not less than 1/16" 
thickness.  Boxes in Mechanical and Electrical Equipment Rooms and all other locations shall 
be installed flush with wall or ceiling construction where possible. 

J. Cast aluminum device boxes with rounded edges and corners, complete with matching 
coverplates, shall be used in connection with exposed conduit work for switches and receptacles 
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in all unfinished locations including pipe spaces.  Boxes shall be of the Cast Hub type as 
manufactured by Crouse-Hinds, Appleton or Thomas and Betts.  Exposed boxes and conduit 
may be used only when specifically approved at each location designated.  All exposed box 
locations must be approved by the Architect prior to installation. 

K. Boxes at exterior of building shall be flush mounted, cast iron, water tight, with gaskets and 
bolted-on covers.  Boxes for all exterior fixtures, exterior receptacles, etc., mounted in exterior 
walls of the building or flush mounted at other exterior locations shall be cast iron or cast 
aluminum gasketed and made weathertight. 

L. Where the space limitations or other local conditions influence the arrangement and details of 
the outlet, special forms and design of outlet boxes shall be used to secure a proper, complete, 
and workmanlike arrangement at the outlet. 

M. Diamond expansion, cinch, or Rawl plug anchors shall be used in all cases for securing boxes to 
masonry walls or partitions. 

N. All outlet boxes shall be provided with covers and they shall be of such construction and design 
as to exactly fit and match the box in which they are installed.  Covers in exposed locations 
shall be stainless steel unless specified otherwise herein. 

O. Ceiling and wall outlet boxes generally shall be 4" square or octagon with plaster rings and shall 
have two screw holes for mounting receptacles when same are specified.  Gang boxes and 
adjustable covers shall be used where wall switches occur in gangs.  Metal partitions shall be 
provided in all gang boxes where dissimilar services are installed.  Thermal switches furnished 
by other contractors, to the Electrical Contractor for installation, will have separate wall plates 
and may be mounted separately but adjacent to wall switches.  Boxes for telephone system shall 
be of type approved by the Telephone Company and shall be sized as required to conform to the 
conduits connecting thereto.  All boxes for switches, receptacles, special outlets, etc. shall be 
provided with stainless steel coverplates as herein specified. 

P. Boxes installed in concrete block or other masonry walls without a plaster finish shall be of the 
square corner type, single or multiple gang, made specifically for that purpose. 

Q. Boxes on prewired fixtures shall not be used for through-circuit wiring, except where the 
fixtures are specifically UL approved for that purpose. 

R. Multiple-gang boxes shall not be used for 277 volt switches, unless the switches are connected 
to the same phase.  Separate boxes or barriers shall be installed for multiple switches where 
phase-to-phase exceeds 277 volts between switches. 

S. Provide a minimum of 1'-0" of physical separation between outlet boxes on opposing sides of 
the same wall.  Boxes shall not be mounted back to back or within 1'-0" of any outlet box on the 
opposing sides of the same wall.  

T. Boxes shall be flat rolled steel sized as required by code and as suitable for the application. 
Boxes shall have mounting holes and knock-outs in sides and back. Grounding shall be 
accommodated by means of threaded holes.  

U. Provide accessories, extension rings, gaskets, supports, trim rings, hangers, straps, and other 
material as necessary for a complete code complying installation.  



 Frostburg State University 
 260533-7 Cumberland Hall Renovation 

V. Boxes installed outdoors shall be weather-tight, dust-tight, and corrosion resistant. Provide 
gaskets and conduit hubs.  

W. Provide Type FS boxes for surface mounted applications.  

X. Provide additional support for boxes as necessary when mounting fixtures or devices from 
boxes.  

Y. Provide ganged boxes for multiple switches and devices; provide barriers for boxes served by 
separate voltages.  

Z. Boxes shall not be mounted back to back in walls.  

AA. Boxes in sealed environments shall be sealed with an approved sealant suitable for the 
application.  

BB. Boxes penetrating fire rated walls or surfaces shall be sealed with a Fire Marshal approved fire 
sealant to maintain the fire rating of the wall or surface.  

CC. Boxes located above inaccessible ceilings shall be made accessible by means of access doors or 
hatches in the ceiling.  

DD. Install all boxes per manufacturer’s recommendations and requirements.  

EE. Provide for ground continuity at all boxes.  

FF. Furnish and install metal pull boxes at least every 100 feet of run and as may be required to 
facilitate the pulling of wires.  Pull boxes shall be of not less than No. 12 gauge galvanized steel 
metal of such design, construction and dimensions as to be best adapted to their respective 
location, number, size, and arrangement of conduit connecting thereto, and shall be provided 
with suitable doors, securely fastened to box with machine screws.  Holes shall be provided in 
all boxes to receive entering conduits, but there shall be no holes except those used by conduits.  
Pull boxes installed flush with ceilings shall be provided with hinged doors, adjustable trim and 
screwdriver latch.  

GG. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

HH. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
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PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed:  EMT or RMC. 
2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 

a. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
b. Mechanical rooms. 

3. Concealed in Ceilings and Interior Walls and Partitions:  EMT or RMC. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations:  Rigid steel conduit. 
6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations. 

B. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings. 
2. EMT Conduit:  Use Compression fittings that are watertight steel or malleable gripping 

ring.   

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Minimum Raceway Size:  3/4 inch trade size. 

C. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 

D. Complete raceway installation before starting conductor installation. 

E. Install raceways level and square and at proper elevations.  Provide adequate headroom. 

F. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

G. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

H. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 
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I. Use steel raceway fittings compatible with raceways and suitable for use and location.  For rigid 
steel conduit, use threaded rigid steel conduit fittings.   

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

L. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

M. Terminations:  Where raceways are terminated with locknuts and bushings, align raceways to 
enter squarely and install locknuts with dished part against the box.  Where terminations are not 
secure with 1 locknut, use 2 locknuts:  1 inside and 1 outside the box. 

N. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into the 
hub so the end bears against the wire protection shoulder.  Where chase nipples are used, align 
raceways so the coupling is square to the box and tighten the chase nipple so no threads are 
exposed. 

O. Telephone and Signal System Raceways, 2-Inch Trade Size and Smaller:  In addition to the 
above requirements, install raceways in maximum lengths of 150 feet and with a maximum of 
two 90-degree bends or equivalent.  Separate lengths with pull or junction boxes where 
necessary to comply with these requirements. 

P. Install raceway sealing fittings according to manufacturer's written instructions.  Locate fittings 
at suitable, approved, and accessible locations and fill them with UL-listed sealing compound.  
For concealed raceways, install each fitting in a flush steel box with a blank cover plate having 
a finish similar to that of adjacent plates or surfaces.  Install raceway sealing fittings at the 
following points: 

1. Where conduits pass from warm to cold locations. 
2. Where otherwise required by NFPA 70. 
3. Where conduit sleeves penetrate smoke and/or fire walls.  

Q. Flexible Connections:  Use maximum of 6 feet of flexible conduit for recessed and 
semirecessed lighting fixtures.  Use maximum of 3 feet of flexible conduit for equipment 
subject to vibration, noise transmission, or movement; and for all motors.  Use liquidtight 
flexible conduit in wet or damp locations.  Install separate ground conductor across flexible 
connections. 

R. Fiberglass Conduit Elbows:  Use in conjunction with RNC conduit.  Patch all nicks and scrapes 
after installing conduits.  Elbows shall have a wall thickness that provides a compressive 
strength that exceeds that of Schedule 40 PVC conduit. 

S. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 
where environmental temperature change may exceed 30 deg F, and that has straight-run length 
that exceeds 25 feet.  Expansion fittings shall be used for rigid aluminum conduit as well. 
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1. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change. 

2. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation. 

T. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. 

U. All conduits shall be installed in a neat, craftsman-like manner and be concealed in all finished 
areas. Conduit shall be installed parallel or perpendicular to walls, ceilings and other building 
components to present a neat appearance. 

V. Under no circumstances will horizontal runs of conduit or tubing be permitted within walls or 
partitions. 

W. The installation of all types of conduit and tubing shall comply with the following: 

1. Where conduits are fastened to masonry the use of screws is permitted only with 
expansion sleeves or Rawl plugs. 

2. The exact routes and location of conduit shall be determined at the site by the Contractor 
as the drawings are diagrammatic only and not intended to convey that information. 

3. Conduit that is cut shall be sawed and properly reamed. 
4. The ends of all conduit shall be capped or plugged to exclude dirt and debris and prevent 

condensation. 
5. Conduit that is damaged or deformed shall not be installed. 
6. Bending of conduits and tubing will be permitted in small sizes (less than 2" in diameter).  

Standard ells and fittings shall be used for larger sizes (greater than 2" in diameter) of 
conduit or tubing.  Bends, where approved, shall be made with an approved hickey or 
conduit bending machine. 

7. Conduits and wiring shall be located to prevent their contact with heated surfaces and the 
conduit and wiring shall be suitably insulated, where required, to resist excessive heat.  
All work must be done in a manner that will not interfere with or detract from the 
fireproofing and smokeproofing of the building structure.  Openings around conduits and 
penetrations through fire-rated floors, walls, partitions and ceilings shall be sealed with 
high temperature fire-resistant and fireproof materials and sealed with metal fire stops.  
O.Z./Gedney "Fire Seal" fittings, or equivalent, shall be used. 

8. Sleeves shall be installed in concrete and masonry.  Sleeves shall be large enough to 
receive the conduit. 

9. Where vertical conduits pass through floors in mechanical or electrical equipment areas, 
chases or pipe spaces, the Contractor shall construct watertight sleeves made up of a 
section of Schedule 40 steel pipe extending 2" above the floor. 

10. Where vertical conduits pass through floors in finished spaces, the Contractor shall 
construct watertight sleeves made up of a section of steel pipe of proper length to extend 
through masonry and terminate flush on finish side. 

11. Where horizontal conduits pass through walls, sleeves shall be as specified above 
terminating flush with finish on each side. 

12. Where vertical conduits pass through plaster ceilings, sleeves shall be No. 18 gauge 
galvanized steel flush with ceiling. 

13. Space between sleeve and conduit shall be filled with sealant to level of sleeve.  Sealant 
shall be approved "Fire Stopping" and shall maintain the fire rating of the wall or floor in 
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which it passes through. "Fire Stopping" shall conform with manufacturer's 
recommended installation procedures. 

14. Seal openings through walls of air plenum spaces and relief air shafts, where conduits are 
installed under this Contract to assure airtight plenum spaces.  Coordinate work with 
contractors of other trades. 

15. Where conduits pass through fire and smoke barrier stops, ceilings, floors or walls, this 
Contractor shall thoroughly seal such openings with fire-rated sealant as required to 
maintain fire-rating of adjacent construction. 

3.3 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Penetration Firestopping." 

3.4 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to paint finishes with matching touchup coating recommended by 
manufacturer. 
 

 
END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Warning labels and signs. 
5. Equipment identification labels. 
6. Miscellaneous identification products. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 



 Frostburg State University 
 260553-2 Cumberland Hall Renovation 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 
standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 
 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 
2. Legend:  Indicate voltage. 

2.2 CONDUCTOR IDENTIFICATION MATERIALS 

A. Conductors rated at 600V or Less: 

1. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils  
thick by 1 to 2 inches wide. 

2.3 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70, NFPA 70E and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs for interior use: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application. 

2. 1/4-inch grommets in corners for mounting. 
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3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs for exterior use: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch  galvanized-steel backing; and with colors, legend, and size required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

2.4 EQUIPMENT IDENTIFICATION LABELS 

A. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate, minimum 
1/8 inch thick. 

1. Engraved legend with black letters on white face 
2. Punched or drilled for mechanical fasteners. 

2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

C. Receptacle and switch cover plates shall have self adhesive labels that indicate panel and circuit 
number and durable wire markers or tags shall be used inside the outlet boxes. 
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
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contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas or use solid colored conduit as manufactured by Allied Tube and Conduit or equal. 

1. Apply the following colors to the systems listed below: 

a. Fire Alarm System: Red. 
b. Data/Communication: Blue. 

G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and 
pull box of the following systems with self-adhesive vinyl labels with the wiring system legend 
and system voltage.  System legends shall be as follows: 

1. Emergency Power. 
2. Power. 

B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 
listed below for ungrounded service feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 4 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 
4) Neutral: White. 
5) Ground: Green. 
6) Isolated Ground: Green with yellow stripe. 

2. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 
distance of 6 inches from terminal points and in boxes where splices or taps are made.  
Apply last two turns of tape with no tension to prevent possible unwinding.  Locate bands 
to avoid obscuring factory cable markings. 

C. Date of installation; e.g. INSTALLED JULY 2019. 

D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 
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F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

G. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

I. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs 
with approved legend where instructions are needed for system or equipment operation. 

J. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch high letters on 1-
1/2-inch high label; where two lines of text are required, use labels 2 inches high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 
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2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in the location provided by 
contractor. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Remote-controlled switches, dimmer modules, and control devices. 
e. Receptacles. 
f. Lighting Switches. 

 
 
END OF SECTION 260553 
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SECTION 262726 - WIRING DEVICES 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Receptacles 
2. Receptacles with integral GFCI 
3. Snap switches 
4. Wall plates 

1.3 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for premarking 
wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 
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C. All wiring devices shall be provided by a single source.  

1.6 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

1. Cord and Plug Sets:  Match equipment requirements. 
 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, light industrial specification grade 125 V, 20 A:  Comply with 
NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and FS W-C-596. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; AH5361 (single), AH5362 (duplex). 
b. Hubbell; HBL5361 (single), 5362 (duplex). 
c. Leviton; 5891 (single), 5362 (duplex). 
d. Pass & Seymour; 5361 (single), 5362 (duplex). 

2.3 GFCI RECEPTACLES 

A. General Description:  Straight blade, feed-through type. Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 
device is tripped. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A.  Where required by the National 
Electrical Code Receptacle shall be stamped with a 'WR' on the face of the receptacle: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; VGF20A. 
b. Hubbell; GF20LA. 
c. Leviton; 7899. 
d. Pass & Seymour; 2095HG. 
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2.4 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

B. Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; AH2221 (single pole), AH2222 (two pole), AH2223 (three way), AH2224 
(four way). 

b. Hubbell; 1221 (single pole), 1222 (two pole), 1223 (three way), 1224 (four way). 
c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four 

way). 
d. Pass & Seymour; PS20AC1 (single pole), PS20AC2 (two pole), PS20AC3 (three 

way), PS20AC4 (four way). 

2.5 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.035-inch- thick, satin-finished stainless steel. 
3. Material for Wood Wall Finished Spaces:  0.04-inch thick.  Brushed bronze; laquered to 

prevent corrosion. 
4. Material for Unfinished Spaces:  Galvanized steel RS Cover. 
5. Material for Wet and Damp Locations:  Cast aluminum with spring-loaded lift cover, and 

listed and labeled for use in "wet locations." NEMA 250, complying with type 3R 
weather-resistant, die-cast aluminum with lockable cover. Cover shall be weatherproof 
'While-in -Use' type. Bronze or Gray in color as selected by the architect.  

2.6 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices Connected to Normal Power System:  As selected by Architect, unless 
otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 
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B. Coordination with Other Trades: 

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided by 
riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Existing Conductors shall not be reused. Remove existing and re-pull new in 
existing conduits. 

D. Device Installation: 

1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. Stranded wire shall be terminated to all wiring devices with approved fork terminals on 

side mounted terminating screws. 
6. Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up. 
2. Install neutral slot of horizontally mounted receptacles up. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 



 

 Frostburg State University 
 262726-5 Cumberland Hall Renovation 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multigang wall plates. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings.  It is the electrical contractors responsibility to coordinate with all trades the 
location and installation of service poles to not interfere with lighting, ductwork, cable tray, 
furniture,  etc. 

I. Any outlet installed by the Contractor in such a location as to be out of proper relation to beams, 
walls, or other details of the building, shall be corrected by and at the expense of the Contractor. 

J. Unless otherwise indicated, outlet boxes in walls shall be located with centerline at the 
following elevations above finished floor: 

1. Wall Switch Outlets     46", except as hereinafter specified. 
2. Convenience Outlets  1'-6", or 6" above back splash of countertops. 
3. Distribution Cabinets    6'-6" to top. 
4. Fire Alarm Stations     3'-8", and IBC requirements. 
5. Fire Alarm Indicating Devices          6'-8", or 6" below ceiling height, whichever is lower. 
6. Miscellaneous Equipment Outlets Manufacturer's Recommendations. 

K. Where outlets are designated with centerline at 8'-0" and ceiling heights are 8'-6" or lower, 
outlets shall be located with centerline 1'-0" below ceiling.  Thermostat and other outlet 
locations shall vary from above heights where applicable State or Local Codes differ from the 
above. 

L. These heights may be changed to meet building conditions, in which case the Contractor shall 
use new dimensions given him by the Architect.  All fire alarm stations and sounding devices 
shall be installed on same vertical centerline.  Outlets shall be located in a symmetrical manner.  
The Electrical Contractor shall cooperate with the General Contractor in locating ceiling 
fixtures in rooms and other locations where acoustical tile ceilings are installed.  Fixtures shall 
be located symmetrically on centers of tile blocks where possible. 

M. New switches shall be located in accordance with physically handicapped regulations and in 
accordance with ANSI A117.1-1980 Standards and the Americans With Disabilities Act 
(ADA).  Switches shall be located with centerline 46" above floor.  Switches at counters and 
where required for a high forward reach shall be mounted with centerline at 46" maximum.  
Where new switches are located adjacent to existing switches, and they are side reach 
accessible, the existing switches shall be relocated to the same height. 

N. Where the Architectural Drawings indicate the exact locations of various items the Electrical 
Contractor shall follow the Architectural Drawings provided the locations do not conflict with 
applicable codes and regulations. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 
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1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 
stamped or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99. 
2. Test Instruments:  Use instruments that comply with UL 1436. 
3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 5 percent or higher is not acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

 
 
END OF SECTION 262726 
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SECTION 265100 - LIGHTING 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Interior lighting fixtures. 
2. Emergency lighting units. 
3. Lighting fixture supports. 

B. Related Sections include the following: 

1. Division 26 Section "Wiring Devices" for snap switches 

1.3 DEFINITIONS 

A. CRI:  Color-rendering index. 

B. CU:  Coefficient of utilization. 

C. LER:  Luminaire efficacy rating. 

D. Luminaire:  Complete lighting fixture. 

E. RCR:  Room cavity ratio. 

1.4 SUBMITTALS 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  
Include data on features, accessories, finishes, and the following: 

1. Physical description of lighting fixture including dimensions. 
2. Emergency lighting units including battery and charger. 
3. Energy-efficiency data. 
4. Life, output, and energy-efficiency data for lighting fixture. 
5. Samples for verification purposes of specific individual fixtures when requested by the 

Architect. 
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B. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which 
the following items are shown and coordinated with each other, based on input from installers 
of the items involved: 

1. Lighting fixtures. 
2. Suspended ceiling components. 
3. Structural members to which suspension systems for lighting fixtures will be attached. 
4. Other items in finished ceiling including the following: 

a. Air outlets and inlets. 
b. Sprinklers. 
c. Smoke and fire detectors. 
d. Access panels. 
e. Fire alarm notification devices 

5. Perimeter moldings. 

C. Samples for Verification:  Interior lighting fixtures designated for sample submission in Interior 
Lighting Fixture Schedule.  Each sample shall include the following: 

1. Lamps:  Specified units installed. 
2. Accessories:  Cords and plugs. 

D. Qualification Data:  For agencies providing photometric data for lighting fixtures. 

E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, 
operation, and maintenance manuals. 

G. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 

D. Mockups:  Provide interior lighting fixtures for room or module mockups, complete with power 
and control connections. 

1. Obtain Architect's approval of fixtures for mockups before starting installations. 
2. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 
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3. Approved fixtures in mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

1.6 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Plastic Diffusers and Lenses:  1% of each type and rating installed.  Furnish at least one 
of each type. 

2. Globes and Guards:  5% of each type and rating installed.  Furnish at least one of each 
type. 
 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products indicated for 
each designation in the Lighting Fixture Schedule indicated on the drawings. 

2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS 

A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 

B. Metal Parts:  Free of burrs and sharp corners and edges.  Post-Fabrication Paint. 

C. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent 
warping and sagging, painted after fabrication. 

D. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

E. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 
4. Laminated Silver Metallized Film:  90 percent. 
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F. Plastic Diffusers, Covers, and Globes: 

1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to 
yellowing and other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness:  At least 0.125 inch minimum unless different thickness is 
indicated. 

b. UV stabilized. 

2. Glass:  Annealed crystal glass, unless otherwise indicated. 

2.3 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Division 16 Section "Hangers and Supports for Electrical Systems" for channel- 
and angle-iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish 
same as fixture. 

C. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to mount a single 
fixture.  Finish same as fixture. 

D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

E. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

F. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with 
threaded attachment, cord, and locking-type plug. 

2.4 LED FIXTURES 

A. Fixtures shall be manufactured and assembled in the United States and meets the buy American 
requirements within the American Recovery and Reinvestment Act and be UL Listed.   

B. Light Emitting Diodes shall be manufactured by Cree, Philips, Toshiba, Osram, Samsung, 
General Electric, or Nichia.  

C. Drivers shall be manufactured by Osram/Sylvania, Phillips/Advance, or ADL Technology and 
be capable of accepting the voltage indicated on the drawings and capable of dimming if 
required. The driver shall meet the following requirements: 

1. Class A Sound Rating 
2. Total Harmonic Distortion of less than 20 percent. 
3. Operating temperature between -40 degree Celsius and 40 degrees Celsius.  
4. Driver shall not contain any Polychlorinated Biphenyl (PCB). 
5. The driver shall be modular and replaceable. 
6. The rated life of the driver shall match the rated life of the LED's and luminaire. 
7. Emission standards of IEC EN-61000-6-3 at a minimum.  
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D. All LED fixtures shall be tested to IESNA LM-79-2008 and LM-80-2008 and meet the 
following: 

1. Fixture Efficacy (Lumens per watt): 60 or greater.  
2. Color Accuracy: Color Rendering Index (CRI): 70 or greater. 
3. Light Color: As indicated on lighting fixture schedule.  
4. Outdoor fixtures shall be IP65 Rated.  
5. LEDs, driver and all components shall have a system lifetime of 50,000 hours or more at 

25 degrees Celsius. 
6. Fixture shall have a minimum of a five year warranty on all components and finishes 
7. Have a power factor of .90% or greater at all standard operating voltages. 
8. Comply with ANSI C82.11 or equivalent ANSI LED Standard. 
9. Include surge protection to withstand high repetition noise and other interference: 

a. The surge protection which may reside within the driver shall protect the luminaire 
from damage and failure for transient voltages and currents as defined in 
ANSI/IEEE C64.41 for location category A-Low. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each 
fixture. 

B. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings:  Use grid as a support 
element. 

1. Install a minimum of four ceiling support system rods or wires for each fixture.  Locate 
not more than 6 inches from lighting fixture corners. 

2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each 
fixture corner with clips that are UL listed for the application. 

3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans 
or center in acoustical panel, and support fixtures independently with at least two 3/4-
inch metal channels spanning and secured to ceiling tees. 

C. Suspended Lighting Fixture Support: 

1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for 

suspension for each unit length of fixture chassis, including one at each end. 

D. Connect wiring according to Division 26 Section "Conductors and Cables." 

E. Install lighting fixtures at locations and heights as indicated, in accordance with fixture 
manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard  of 
Installation", NEMA standards, and with recognized industry practices to ensure that lighting 
fixtures fulfill requirements. 
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F. Provide fixtures and/or fixture outlet boxes with  hangers to properly support fixture weight.  
Submit design of hangers, method of fastening, other than indicated or specified herein, for 
review by Architect. 

G. Install flush mounted fixtures to eliminate light leakage between fixture frame and finished 
surface. 

H. Fasten fixtures securely to indicated structural supports; and ensure that pendant  fixtures  are  
plumb  and  level. Provide individually mounted pendant fixtures longer  than 2 feet with twin 
stem hangers.    Provide stem  hanger  with ball aligners  and provisions  for  minimum  1" 
vertical adjustment.  Mount continuous rows  of  fixtures  with  an additional stem hanger 
greater than number of fixtures  in the row. 

I. Tighten connectors and terminals, including screws and bolts, in accordance with equipment 
manufacturer's published torque tightening values for equipment connectors. Where 
manufacturer's torquing requirements are not indicated, tighten connectors and terminals to 
comply with tightening torques specified in UL Stds 486A and B, and the National Electrical 
Code. 

J. Support surface mounted fixtures greater than 2 feet in length at a point in addition to the  outlet 
box fixture stud. 

K. Suitable plaster rings or frames shall be provided for all recessed fixtures.  Where sloping 
ceilings occur, all suspended fixtures shall be mounted at the same height above the floor, 
except where directed otherwise by the Architect.  Where fixtures or boxes are recessed in 
special construction, the Contractor shall do all cutting required at each location.  The 
Contractor shall reinforce openings with suitable structural members as required by the 
Architect. 

L. The Electrical Contractor shall be responsible for notifying the General Contractor of exact 
locations where recessed fixtures and boxes will be installed.  It will be necessary to coordinate 
the exact locations of structural members to provide clearance for the recessed electrical 
equipment. 

M. Recessed fixtures shall be supported independently of T-bars furnished as a part of the General 
Contractor's ceiling construction.  Fixtures shall be fastened to the T-bars in accordance with  
the requirements of the National Electrical Code.  The approximate locations and arrangement 
of fixtures shall be as shown on the drawings.  All work shall be properly coordinated with the 
General Contractor.  Locations, dimensions, weights, etc., shall be given to the General 
Contractor prior to the installation.  The Electrical Contractor shall be responsible for furnishing 
fixtures with accessories compatible for installation in the ceilings being installed.  The exact 
type of ceiling to be installed and details of construction shall be obtained from the General 
Contractor.  The fixture installation shall also be coordinated with piping, diffusers, grilles and 
ductwork which will be installed under other Contracts.  Although fixtures are specified with 
Type G or F trim and accessories, special trim and mounting accessories shall be used where 
necessary to obtain the closest coordination and compatibility with the ceilings furnished. 

N. All lighting fixtures shall be rigidly supported from main building construction slabs or 
structural members.  The arrangement and type of supports shall be subject to the approval of 
the Architect.  Supports shall be made up of steel members, steel rods or steel straps. 
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O. The Electrical Contractor shall space all lighting fixtures evenly on centers or joints of ceiling 
tiles or other construction.  Fixtures shall be located at center of ceiling tiles where possible.  
All lighting fixtures and associated boxes shall also be coordinated with ductwork, diffusers and 
grilles installed under the Heating Contract. 

P. Fixtures shall be designed, arranged and furnished and installed complete with all accessories 
for mounting in or on plaster, acoustical tile construction, T-bar type construction, and other 
types of ceilings shown on the Architectural Drawings.  The Contractor shall check carefully 
with final ceiling finish schedule of rooms before ordering fixtures for he will be held 
responsible for the installation complete in every detail.  All work shall be coordinated with the 
General Contractor. 

Q. It is the Electrical Contractor's responsibility to scale the drawings and count the actual number 
of fixtures which must be furnished and installed under this Contract. Refer to architectural 
drawings for exact dimensions of fixture location. 

R. Where the building insulation is penetrated by boxes, fixtures, conduits, etc., under this 
Contract, the Contractor shall repair the insulation and vapor barrier jacket on the insulation, 
and shall seal all  edges to assure a moisturetight installation. 

S. Where smoke walls, fire barriers and fire rated ceilings, and floors are penetrated by boxes, 
fixtures, conduits, etc., under this Contract, the Contractor shall seal all openings and shall 
provide all noncombustible materials and coverings as required to conform to the requirements 
of the National Fire Protection Association. 

T. Boxes on prewired fixtures shall not be used for through-circuit wiring, except where the 
fixtures are specifically UL approved for that purpose. 

U. Lighting fixtures voltages shall be identified at the location of the electrical connection to the 
manufacturer's internal wiring connection.  Labels shall be Panduit pressure sensitive type 
approved by the Owner. 

3.2 CONNECTIONS 

A. Ground equipment. 

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified 
in UL 486A and UL 486B. 

3.3 FIELD QUALITY CONTROL 

A. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to the lighting system, retest to demonstrate 
compliance with standards. 

B. Replace defective and burned out lamps for a period of one year following the date of final 
acceptance by the Owner. 



 Frostburg State University 
 265100-8 Cumberland Hall Renovation 

C. At date of final acceptance by the Owner, replace lamps in lighting fixtures that are noticeably 
dimmed after Contractor's use and testing, as judged by Architect. 

3.4 CLEANING AND ADJUSTING 

A. Clean fixtures internally and externally after installation.  Use methods and materials 
recommended by manufacturer. 

B. Adjust aimable fixtures to provide required light intensities. 

C. Clean lighting fixtures of dirt and construction debris upon completion of installation.  Clean 
fingerprints and smudges from lenses. 

D. Protect installed fixtures from damage during remainder of construction period. 

3.5 DEMONSTRATION 

A. Upon completion of installation of lighting fixtures, and after building circuitry has been 
energized, apply electrical energy to demonstrate capability and compliance with requirements.  
Where possible, correct malfunctioning units at site, then retest to demonstrate compliance; 
otherwise, remove and replace with new units, and proceed with retesting. 

 
END OF SECTION 26 5100 
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SECTION 280500 - COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY   
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electronic safety and security equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electronic safety and security installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electronic safety and security equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 
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C. Coordinate location of access panels and doors for electronic safety and security items that are 
behind finished surfaces or otherwise concealed.  Access doors and panels are specified in 
Division 08 Section "Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping."." 
 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch. 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Manufacturers:  Subject to compliance with requirements 
2.  comparable product by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

3. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

4. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
5. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 
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2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 
 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 
INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electronic safety and security equipment and other nearby installations.  Connect in such 
a way as to facilitate future disconnecting with minimum interference with other items in the 
vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRONIC SAFETY AND SECURITY 
PENETRATIONS 

A. Electronic safety and security penetrations occur when raceways, pathways, cables, wireways, 
or cable trays penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall 
assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, 
unless indicated otherwise. 
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H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section 
"Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electronic safety 
and security installations to restore original fire-resistance rating of assembly.  Firestopping 
materials and installation requirements are specified in Division 07 Section "Penetration 
Firestopping." 

 
 
END OF SECTION 280500 
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section covers fire alarm systems, including initiating devices, notification appliances, 
controls, and supervisory devices. 

B. Work covered by this section includes the furnishing of labor, equipment, and materials for 
installation of the fire alarm system as indicated on the drawings and specifications. 

C. The Fire Alarm System shall consist of all necessary hardware equipment and software 
programming to perform the following functions: 

1. Fire alarm system detection and notification operations. 
2. Control and monitoring of elevators, smoke control equipment, door hold-open devices, 

fire suppression systems, and other equipment as indicated in the drawings and 
specifications. 

1.3 SCOPE OF WORK  

A. The existing facility wide fire alarm system is a Silent Knight system.  All new devices will 
need to interface with this system through the existing fire alarm control panel and extender 
panels during the construction period.  Audible and visual devices will be installed where 
required by code.  Duct smoke detection will be provided where required by code.     

1.4 ACCEPTABLE EQUIPMENT AND SERVICE PROVIDERS 

A. Manufacturers: The existing fire alarm system in the building is a Silent Knight system.  All 
new fire alarm devices and accessories shall be compatible with this existing system. 

B. Being listed as an acceptable Manufacturer in no way relieves obligation to provide all 
equipment and features in accordance with these specifications. 

C. The equipment and service provider shall be a nationally recognized company specializing in 
fire alarm and detection systems. This provider shall employ factory trained and NICET Level 
II certified technicians, and shall maintain a service organization within 100 miles of this 
project location. The equipment and service provider shall have a minimum of 10 years of 
experience in the fire protective signaling systems industry. 
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1.5 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this section. 

B. The work covered by this section is to be coordinated with related work as specified elsewhere 
in the specifications. Requirements of the following sections apply: 

1. Division 26: "Basic Electrical Materials and Methods." 
2. Division 26: "Wiring Methods." 
3. Division 23: "Fire Suppression". 
4. Division 25: "Fire Protection". 
5. Division 25: "HVAC Systems". 
6. Division 23: "Building Automation and Control". 

C. The system and all associated operations shall be in accordance with the following: 

1. NFPA 72, National Fire Alarm Code 
2. NFPA 70, National Electrical Code 
3. NFPA 101, Life Safety Code 
4. NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems 
5. ANSI/ASME A17.1 / CSA B44, Safety Code for Elevators and EscalatorsICC/ANSI 

A117.1 Accessible and Useable Buildings and Facilities 
6. Local Jurisdictional Adopted Codes and Standards 
7. ADA Accessibility Guidelines 

1.6 SYSTEM DESCRIPTION 

A. General: The existing fire alarm system is a non-coded addressable  microprocessor-based fire 
alarm system with initiating devices, notification appliances, and monitoring and control 
devices as indicated on the drawings and as specified herein.  All new devices shall be 
compatible with this existing system. 

B. Software: The existing fire alarm system shall be re-programmed to account for the additional 
devices that are installed as part of this project. 

1.7 SUBMITTALS 

A. General: Submit the following according to Conditions of Contract. 

1. Provide product data sheets for system components highlighted to indicate the specific 
products, features, or functions required to meet this specification.  Alternate or as-equal 
products submitted under this contract must provide a detailed line-by-line comparison of 
how the submitted product meets, exceeds, or does not comply with this specification. 

2. Provide wiring diagrams from manufacturer. 
3. Provide shop drawings showing system details including location of FACU, all existing 

and new devices, and all new circuiting. 
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4. Update existing system power and battery charts with performance graphs and voltage 
drop calculations to assure that the system will operate in accordance with the prescribed 
backup time periods and under all voltage conditions per UL and NFPA standards. 

5. Provide operation and maintenance data for inclusion in Operating and Maintenance 
Manual. Include data for each type product, including all features and operating 
sequences, both automatic and manual. Provide the names, addresses, and telephone 
numbers of service organizations. 

6. Provide product certification signed by the manufacturer of the fire alarm system 
components certifying that their products comply with indicated requirements. 

7. Provide record of field tests of system. 

B. Submission to Authority Having Jurisdiction: In addition to routine submission of the above 
material, make an identical submission to the authority having jurisdiction. Include copies of 
shop drawings as required to depict component locations to facilitate review. Upon receipt of 
comments from the Authority, make resubmissions, if required, to make clarifications or 
revisions to obtain approval. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A factory authorized installer is to perform the work of this section. 

B. Each and every item of the Fire Alarm System shall be listed under the appropriate category by 
Underwriters Laboratories, Inc. (UL), and shall bear the "UL" label. 
 

PART 2 - PRODUCTS 

2.1 FIRE ALARM CONTROL UNIT 

A. The fire alarm control unit (main fire alarm panel) is an existing Silent Knight model #5820XL-
EVS panel located in room #125 (Receptionist and Mail) on the first floor.  All new fire alarm 
devices shall be compatible with this panel. 

2.2 CONVENTIONAL NOTIFICATION 

A. STANDARD ALARM NOTIFICATION APPLIANCES 

1. Visible/Only: Strobe shall be listed to UL 1971. The V/O shall consist of a xenon flash 
tube and associated lens/reflector system. The V/O enclosure shall mount directly to 
standard single gang, double gang or 4" square electrical box, without the use of special 
adapters or trim rings. V/O appliances shall be provided with different minimum flash 
intensities of 15cd, 75cd and 110cd. Provide a label inside the strobe lens to indicate the 
listed candela rating of the specific Visible/Only appliance. 

2. Notification Appliance Circuit provides synchronization of strobes at a rate of 1Hz.  The 
circuit shall provide the capability to silence the audible signals, while the strobes 
continue to flash, over a single pair of wires.  The capability to synchronize multiple 
notification appliance circuits shall be provided. 

3. Accessories: The contractor shall furnish any necessary accessories. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install system components and all associated devices in accordance with applicable NFPA 
Standards and manufacturer's recommendations. 

B. Installation personnel shall be supervised by persons who are qualified and experienced in the 
installation, inspection, and testing of fire alarm systems.  Examples of qualified personnel shall 
include, but not be limited to, the following: 

1. Factory trained and certified personnel. 
2. National Institute of Certification in Engineering Technologies (NICET) fire alarm level 

II certified personnel. 
3. Personnel licensed or certified by state or local authority. 

3.2 EQUIPMENT INSTALLATION 

A. Furnish and install a complete Fire Alarm System as described herein and as shown on the 
plans.   

B. Existing Fire Alarm Equipment shall be maintained fully operational until the new equipment 
has been tested and accepted. 

C. Equipment Removal: After acceptance of the new fire alarm system, package operational fire 
alarm and detection equipment that has been removed and deliver to the Owner. Remove from 
the site and legally dispose of the remainder of the existing material. 

D. Automatic Detector Installation:  Conform to NFPA 72. 

3.3 PREPARATION 

A. Coordinate work of this Section with other affected work and construction schedule. 

3.4 WIRING INSTALLATION 

A. System Wiring: Wire and cable shall be a type listed for its intended use by an approval agency 
acceptable to the Authority Having Jurisdiction and shall be installed in accordance with the 
appropriate articles from the current approved edition of NFPA 70: National Electric Code 
(NEC). 

B. Contractor shall obtain from the Fire Alarm System Manufacturer written instruction regarding 
the appropriate wire/cable to be used for this installation. No deviation from the written 
instruction shall be made by the Contractor without the prior written approval of the Fire Alarm 
System Manufacturer. 

C. Color Coding: Color-code fire alarm conductors differently from the normal building power 
wiring. Use one color code for alarm initiating device circuits wiring and a different color code 
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for supervisory circuits. Color-code notification appliance circuits differently from alarm-
initiating circuits. Paint fire alarm system junction boxes and covers red. 

D. Mount end-of-line device in box with last device or separate box adjacent to last device for 
Class "B" supervision. 

E. Ethernet Circuits: 

1. Ethernet circuits shall be provided to the Fire Alarm Control Panel and PC Annunciator 
Remote Clients. 

2. Where a dedicated Fire Alarm Ethernet LAN is specified only Agency Listed Fire Alarm 
Ethernet hardware shall be installed. 

3. The electrical contractor shall coordinate and ensure proper Ethernet connections occur at 
the fire alarm control panel and other designated equipment locations prior to system 
turnover. 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Services: Provide services of a factory-authorized service representative to 
supervise the field assembly and connection of components and the pretesting, testing, and 
adjustment of the system. 

B. Service personnel shall be qualified and experienced in the inspection, testing, and maintenance 
of fire alarm systems.  Examples of qualified personnel shall be permitted to include, but shall 
not be limited to, individuals with the following qualifications: 

1. Factory trained and certified. 
2. National Institute for Certification in Engineering Technologies (NICET) fire alarm 

certified. 
3. International Municipal Signal Association (IMSA) fire alarm certified. 
4. Certified by a state or local authority. 
5. Trained and qualified personnel employed by an organization listed by a national testing 

laboratory for the servicing of fire alarm systems. 

C. Pretesting: Determine, through pretesting, the conformance of the system to the requirements of 
the Drawings and Specifications. Correct deficiencies observed in pretesting. Replace 
malfunctioning or damaged items with new and retest until satisfactory performance and 
conditions are achieved. 

D. Inspection: 

1. Inspect equipment installation, interconnection with system devices, mounting locations, 
and mounting methods. 

2. Verify that units and controls are properly installed, connected, and labeled and that 
interconnecting wires and terminals are identified. 
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E. Acceptance Operational Tests: 

1. Perform operational system tests to verify conformance with specifications: 

a. Each alarm initiating device installed shall be operationally tested.  Each device 
shall be tested for alarm and trouble conditions.  Contractor shall submit a written 
certification that the Fire Alarm System installation is complete including all 
punch-list items.  Test battery operated emergency power supply.  Test emergency 
power supply to minimum durations specified.  Test Supervising Station Signal 
Transmitter.  Coordinate testing with Supervising Station monitoring firm/entity. 

b. Test each Notification Appliance installed for proper operation.  Submit written 
report indicating sound pressure levels at specified distances. 

c. Test Fire Alarm Control Unit and Remote Annunciator. 

2. Provide minimum 10 days' notice of acceptance test performance schedule to Owner, and 
local Authority Having Jurisdiction.  The Owner shall witness all acceptance tests. 

F. Retesting: Correct deficiencies indicated by tests and completely retest work affected by such 
deficiencies. Verify by the system test that the total system meets the Specifications and 
complies with applicable standards. 

G. Report of Tests and Inspections: Provide a written record of inspections, tests, and detailed test 
results in the form of a test log. Use NFPA 72 Forms for documentation. 

H. Final Test, Record of Completion, and Certificate of Occupancy: 

1. Test the system as required by the Authority Having Jurisdiction in order to obtain a 
certificate of occupancy.  Provide completed NFPA 72 Record of Completion form to 
Owner and AHJ. 

3.6 CLEANING AND ADJUSTING 

A. Cleaning: Remove paint splatters and other spots, dirt, and debris. Clean unit internally using 
methods and materials recommended by manufacturer. 

B. Occupancy Adjustments: When requested within one year of date of Substantial Completion, 
provide on-site assistance in adjusting sound pressure levels and adjusting controls and 
sensitivities to suit actual occupied conditions. Provide up to three visits to the site for this 
purpose. 

3.7 TRAINING 

A. Provide the services of a factory-authorized service representative to demonstrate the system 
and train Owner's maintenance personnel as specified below. 

1. Train Owner's maintenance personnel in the procedures and schedules involved in 
operating, troubleshooting, servicing, and preventive maintaining of the system. Provide 
a minimum of 8 hours' training. 
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2. Schedule training with the Owner at least seven days in advance. 
 
 
END OF SECTION 283111 
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	024119 - selective demo
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.


	1.3 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	C. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.

	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference:  Conduct conference at Project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.


	1.6 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures:  Submit report, including drawings, that indicates the measures proposed for protecting individuals and property.  Indicate proposed locations and construction of barriers.
	B. Product Data: For ground penetrating radar or x-ray equipment used to determine location of reinforcing steel.
	C. Schedule of Selective Demolition Activities:  Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity.  Ensure Owner's on-site operations are uninterrupted.
	2. Interruption of utility services.  Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of elevator and stairs.

	D. Predemolition Photographs or Video:  Submit before Work begins.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory:  Submit a list of items that have been removed and salvaged.

	1.8 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.



	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.
	C. Coordinate hazardous materials management with abatement trades.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review record documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in record documents.
	C. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	E. Survey of Existing Conditions:  Record existing conditions by use of one or both of the following:
	1. Preconstruction photographs.
	2. Preconstruction digital recordings.


	3.2 ITEMS EMBEDDED IN CONCRETE
	A. Prior to concrete demolition or preparing concrete for new construction, locate embedded items as follows. Verify location and type of reinforcing steel, in location where concrete being removed for stairs, is adequate and in proper configuration f...
	1. Method must be non-destructive and can be one or a combination of the following:
	a. X-Ray
	b. Ground Penetrating Radar (GPR)

	2. The individuals operating the equipment must:
	a. Demonstrate competency with the proposed equipment in the form of a documented training program.
	b. Have at least 2-years of prior experience on similar projects.

	3. Verify accuracy of proposed method by field verification at each structure type and embed type (including but not limited to: Slab, Slab soffit, Beam soffit, and Beam Side)
	a. Verification shall be by demonstrating the accuracy of methods by selective demolition of each are to show accuracy of predicted location of embedded items within 1/2 inch.
	b. Selective demolition shall be done with hand operated chipping hammer with a maximum impact energy of 5 ft. lbs., and be carried out slowly in order to not cut or otherwise damage the embedded items.

	4. Locate penetrations so as to clear existing reinforcing steel.
	5. Unless otherwise detailed on the drawings, or where not possible to avoid reinforcing steel, consult the Architect as to acceptability of cutting reinforcing steel and provide new reinforcing systems as directed.


	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated to be removed.
	a. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.
	c. Equipment to Be Removed:  Disconnect and cap services and remove equipment.



	3.4 PREPARATION
	A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Comply with requirements for access and protection specified in Division 01 Section "Temporary Facilities and Controls."

	B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Division 01 Section "Temporary Facilities and Controls."


	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level.  Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use cutting methods least likely to damage construction to remain or adjoining construction.  Use hand tools or small power tools designed for sawing or grinding, not ha...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials.  At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations.  Maintain fire watch and po...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly.  Comply with requirements in Division 01 Section "Construction Waste Management and Disposal."

	B. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Transport items to Owner's storage area designated by Owner.

	C. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and r...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete:  Demolish in small sections.  Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain.  Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, ...
	B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using power-driven saw, then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove. Take precautions to leave existing vapor retarder in tact.

	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4. Comply with requirements specified in Division 01 Section "Construction Waste Management."

	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations.  Return adjacent areas to condition existing before selective demolition operations began.



	042200 sf - concrete unit masonry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete masonry units (CMU's).


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Material Certificates:  For each type and size of product indicated.  For masonry units include data on material properties.
	B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.


	1.5 QUALITY ASSURANCE
	A. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.
	B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or by other means, as acceptable to auth...

	2.2 CONCRETE MASONRY Units
	A. Shapes:  Provide shapes indicated and for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	1. Provide bullnose units for outside corners unless otherwise indicated.

	B. CMUs:  ASTM C 90.
	1. Density Classification:  Normal weight.

	C. Concrete Building Brick:  ASTM C 55.
	1. Density Classification:  Normal weight.


	2.3 CONCRETE AND MASONRY LINTELS
	A. Concrete Lintels:  ASTM C 1623, matching CMUs in color, texture, and density classification; and with reinforcing bars indicated.  Provide lintels with net-area compressive strength not less than CMUs.

	2.4 MORTAR AND GROUT MATERIALS
	A. Masonry Cement:  ASTM C 91.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Capital Materials Corporation; Flamingo Masonry Cement.
	b. Essroc, Italcementi Group; Brixment.
	c. Holcim (US) Inc.; Mortamix Masonry Cement.
	d. Lehigh Cement Company; Lehigh Masonry Cement.


	B. Aggregate for Mortar:  ASTM C 144.
	1. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 sieve.

	C. Aggregate for Grout:  ASTM C 404.
	D. Water:  Potable.

	2.5 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
	B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M.
	1. Material:  Hot-dip galvanized, carbon steel.
	2. Wire Size for Side Rods:  0.148-inch diameter.
	3. Wire Size for Cross Rods:  0.148-inch diameter.
	4. Wire Size for Veneer Ties:  0.148-inch diameter.
	5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches o.c.
	6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.


	2.6 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use masonry cement mortar unless otherwise indicated.

	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated.
	1. Type N.

	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi.
	3. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or minus 1/4 inch.
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch.
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch in a story height or 1/2 inch total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet, or 1/2 inch maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.
	2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 1/4 inch.
	3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.


	3.2 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	C. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	D. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	E. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	F. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.3 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.

	3.4 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 16 inches o.c.
	2. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

	3.5 REPAIRING, POINTING, AND CLEANING
	A. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	B. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.
	2. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.6 MASONRY WASTE DISPOSAL
	A. Excess Masonry Waste:  Remove excess clean masonry waste, and other masonry waste, and legally dispose of off Owner's property.



	061053 - MISCELLANEOUS ROUGH CARPENTRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wood blocking and nailers.
	2. Plywood backing panels.


	1.3 DEFINITIONS
	A. Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches nominal in least dimension.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used and net amount of preservative retained.
	2. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRPRODUCTS, GEGENERAL
	A. Composite Wood (including treated plywood substrates) installed within the building waterproofing envelope: Contain no added urea formaldehyde resins.
	B. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Provide lumber graded...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.

	C. Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated.

	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact w...
	1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or chromium.
	2. For exposed items indicated to receive a stained or natural finish, use chemical formulations that do not require incising, contain colorants, bleed through, or otherwise adversely affect finishes.

	B. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	C. Application: Treat items indicated on Drawings, and the following:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or concrete.


	2.3 MISCELLANEOUS LUMBER
	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Cants.

	B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber of any species:
	C. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.

	2.4 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2-inch nominal thickness.

	2.5 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.
	2. For preservative treated lumber use stainless steel fasteners


	2.6 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry: Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	1. Adhesives shall have a VOC content of 70 g/L or less.
	2. Adhesive shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers....

	B. Separation Sheet: Self-Adhering underlayment, consisting of a minimum of 30 mils thick, consisting of slip-resistant, polyethylene-film top surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-paper backing.
	1. Use as separation layer between preservative treated lumber and steel surfaces.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GEGENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit carpentry to other construction; scribe and cope as needed for accurate fit. Locate nailers, blocking, and similar supports to comply with requiremen...
	B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	C. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels. Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to view.
	E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	F. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use wi...
	G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	H. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1, "Fastening Schedule," in New Jersey Administrative Code.

	I. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fastener...

	3.2 WOOD BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for screeding or attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.

	3.3 WOOD FURRING INSTALLATION
	A. Install level and plumb with closure strips at edges and openings. Shim with wood as required for tolerance of finish work.

	3.4 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.



	064116 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Plastic-laminate-clad architectural cabinets and reception desk.
	2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-clad architectural cabinets that are not concealed within other construction.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for concealed wood framing, sheathing, furring, blocking, shims, and hanging strips required for fabricating and installing cabinets and banquettes.


	1.3 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to support loads imposed by installed and fully loaded cabinets.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and attachment details.
	2. Show large-scale details.
	3. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections.
	4. Show locations and sizes of cutouts and holes for items installed in plastic-laminate architectural cabinets.

	C. Samples for Verification: For the following:
	1. Plastic Laminates: 8 by 10 inches, for each type, color, pattern, and surface finish required.
	a. Provide one sample applied to core material with specified edge material applied to one edge.

	2. Thermoset Decorative Panels: 8 by 10 inches, for each color, pattern, and surface finish.
	a. Provide edge banding on one edge.

	3. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and finish.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For installer and fabricator.

	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Installer Qualifications: Fabricator of products.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver cabinets until painting and similar finish operations that might damage architectural cabinets have been completed in installation areas. Store cabinets in installation areas or in areas where environmental conditions comply with req...

	1.9 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F and relative humidity between 25 and 55 percent during ...
	B. Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings. Coordinate fabrication schedule with constr...
	1. Locate concealed framing, blocking, and reinforcements that support cabinets by field measurements before being enclosed/concealed by construction, and indicate measurements on Shop Drawings.



	PART 2 -  PRODUCTS
	2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades of cabinets indicated for construction, finishes, installation, and other requirements.
	1. The Contract Documents contain requirements that are more stringent than the referenced quality standard. Comply with requirements of Contract Documents in addition to those of the referenced quality standard.

	B. Grade: Custom.
	C. Type of Construction: Frameless.
	D. Door and Drawer-Front Style: Flush overlay.
	E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as required by quality standard.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Abet Laminati Inc.
	b. Formica Corporation.
	c. Lamin-Art, Inc.
	d. Pionite; a Panolam Industries International, Inc. brand.
	e. Wilsonart LLC.


	F. Laminate Cladding for Exposed Surfaces:
	1. Horizontal Surfaces: Grade HGS.
	2. Vertical Surfaces: Grade VGS.
	3. Edges: Grade HGS.

	G. Materials for Semiexposed Surfaces:
	1. Surfaces Other Than Drawer Bodies: Thermoset decorative panels.
	a. Edges of Plastic-Laminate Shelves: PVC tape, 0.018-inch minimum thickness, matching laminate in color, pattern, and finish.
	b. Edges of Thermoset Decorative Panel Shelves: PVC or polyester edge banding.
	c. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide surface of high-pressure decorative laminate, NEMA LD 3,  Grade CLS.

	2. Drawer Sides and Backs: Solid-hardwood lumber.
	3. Drawer Bottoms: Hardwood plywood.

	H. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As indicated by laminate manufacturer's designations.


	2.2 WOOD MATERIALS
	A. Wood Products: Provide materials that comply with requirements of referenced quality standard for each type of architectural cabinet and quality grade specified unless otherwise indicated.
	1. Wood Moisture Content: 5 to 10 percent.


	2.3 CABINET HARDWARE AND ACCESSORIES
	A. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 100 degrees of opening.
	B. Cabinet Knobs: Gatehouse #CR6001-33-CB, 1.125” round, color - black.
	C. Catches: Roller catches, BHMA A156.9, B03071.
	D. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081.
	E. Shelf Rests: BHMA A156.9, B04013; metal, two-pin type with shelf hold-down clip.
	F. Drawer Slides: BHMA A156.9.
	1. Grade 1 and Grade 2: Side mounted.
	a. Type: Full extension.
	b. Material: Zinc-plated steel with polymer rollers.

	2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-plated-steel ball-bearing slides.
	3. For drawers not more than 3 inches high and not more than 24 inches wide, provide Grade 2.
	4. For drawers more than 3 inches high, but not more than 6 inches high and not more than 24 inches wide, provide Grade 1.
	5. For drawers more than 6 inches high or more than 24 inches wide, provide Grade 1HD-100.

	G. Door Locks: BHMA A156.11, E07121.
	H. Drawer Locks: BHMA A156.11, E07041.
	I. Door and Drawer Silencers: BHMA A156.16, L03011.
	J. Grommets for Cable Passage: 2-inch OD, molded-plastic grommets and matching plastic caps with slot for wire passage.
	K. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	1. Satin Chromium Plated: BHMA 626 for brass or bronze base; BHMA 652 for steel base.

	L. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in BHMA A156.9.

	2.4 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried to less than 15 percent moisture content.
	B. Adhesive for Bonding Plastic Laminate: Contact cement.
	1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces.


	2.5 FABRICATION
	A. Fabricate architectural cabinets to dimensions, profiles, and details indicated.
	B. Complete fabrication, including assembly and hardware application, to maximum extent possible before shipment to Project site. Disassemble components only as necessary for shipment and installation. Where necessary for fitting at site, provide ampl...
	1. Notify Architect seven days in advance of the dates and times architectural cabinet fabrication will be complete.
	2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. Install dowels, screws, bolted connectors, and other fastening devices that can be removed after trial fitting. Verify that various parts fit as intended and chec...

	C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, and similar items. Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of cu...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition cabinets to humidity conditions in installation areas for not less than 72 hours.

	3.2 INSTALLATION
	A. Grade: Install cabinets to comply with quality standard grade of item to be installed.
	B. Assemble cabinets and complete fabrication at Project site to extent that it was not completed in the shop.
	C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with wafer-head cabinet installation screws.
	D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches using concealed shims.
	1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	2. Install cabinets without distortion so doors and drawers fit openings and are accurately aligned. Adjust hardware to center doors and drawers in openings and to provide unencumbered operation. Complete installation of hardware and accessory items a...
	3. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 inches o.c. with No. 10 wafer-head sheet metal screws through metal backing or metal framing behind wall finish.


	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual defects. Where not possible to repair, replace architectural cabinets. Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware.
	C. Clean cabinets on exposed and semiexposed surfaces.



	079200 - joint sealants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Latex joint sealants.
	4. Acoustical joint sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching the appearance of exposed surfaces adjacent to join...
	C. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	B. Warranties:  Sample of special warranties.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.

	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.7 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section with...
	1. Warranty Period:  10 years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the weatherproofing system that comply with the following limits for VOC content when calculated according to 40 CFR 59, Part 59, Subpart D (EPA Method 24):
	1. Architectural Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range, except custom color for brick masonry control joints.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 50, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 795.
	b. Pecora Corporation; 864.
	c. Sika Corporation, Construction Products Division; SikaSil-C995.
	d. Tremco Incorporated; Spectrem 2.


	B. Mildew-Resistant, Single-Component, Nonsag, Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 786.
	b. Pecora Corporation; 898.
	c. Tremco Incorporated; Tremsil 200, with fungicide.



	2.3 URETHANE JOINT SEALANTS
	A. Multi-Component, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade P, Class 25, for Use T.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Pecora Corporation; Urexpan NR-200 or a comparable product by one of the following:
	a. Polymeric Systems, Inc.
	b. Schnee-Morehead, Inc.
	c. Sika Corporation. Construction Products Division.
	d. Tremco Incorporated.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; AC-20+.
	b. Schnee-Morehead, Inc.; SM 8200.
	c. Tremco Incorporated; Tremflex 834.



	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; AIS-919.
	b. USG Corporation; SHEETROCK Acoustical Sealant.



	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.

	2.7 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Exterior insulation and finish systems.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.


	G. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical seala...

	3.4 FIELD QUALITY CONTROL
	A. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints in tile flooring.

	2. Urethane Joint Sealant:  Single component, pourable, traffic grade.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Tile control and expansion joints.
	b. Perimeter joints between interior wall surfaces and frames of interior doors, storefront, and elevator entrances.

	2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 50.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior nonmoving and fillet type joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant:  Latex.
	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.

	2. Joint Sealant:  Mildew resistant, single component, nonsag, Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.




	081113 FL - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Interior standard steel doors and frames.

	B. Related Requirements:
	1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors.


	1.3 DEFINITIONS
	A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to Proj...
	B. Coordinate requirements for installation of door hardware, electrified door hardware, and access control and security systems.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with final door hardware schedule.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For door inspector.
	1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80, section 5.2.3.1.

	B. Product Test Reports: For each type of fire-rated hollow-metal door and frame assembly and fire-rated borrowed-lite assembly for tests performed by a qualified testing agency indicating compliance with performance requirements.
	C. Field quality control reports.

	1.8 CLOSEOUT SUBMITTALS
	A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and number to which door accesses.

	1.9 QUALITY ASSURANCE
	A. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-rated door assemblies shall meet the qualifications set forth in NFPA 80, section 5.2.3.1 and the following:
	1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) certification.

	B. Egress Door Inspector Qualifications: Inspector for field quality control inspections of egress door assemblies shall meet the qualifications set forth in NFPA 101, section 7.2.1.15.4 and the following:
	1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) certification.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection during transit and Project-site storage. Do not use nonvented plastic.
	1. Provide additional protection to prevent damage to factory-finished units.

	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Ceco Door; ASSA ABLOY.
	2. Curries Company; ASSA ABLOY.
	3. Mesker Door Inc.
	4. MPI Group, LLC (The).
	5. Pioneer Industries.
	6. Republic Doors and Frames.
	7. Steelcraft; an Allegion brand.


	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings indicated on Drawings, based on testing at positive pr...
	1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed in compliance with NFPA 105.
	2. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide certification by a qualified testing agency that doors comply with standard construction requirements for tested and labeled fire-rated door assemblies exc...


	2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES
	A. Construct hollow-metal doors and frames to comply with standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3; SDI A250.4, Level A..
	1. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches.
	c. Face:  Uncoated steel sheet, minimum thickness of 0.053 inch.
	d. Edge Construction:  Model 2, Seamless.
	e. Edge Bevel:  Bevel lock and hinge edges 1/8 inch in 2 inches.
	f. Core:  Kraft-paper honeycomb.
	g. Fire-Rated Core: Manufacturer's standard laminated mineral board core for fire-rated doors.

	2. Frames:
	a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch.
	b. Construction:  Full profile welded.

	3. Exposed Finish:  Prime.


	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	1. Type: Anchors of minimum size and type required by applicable door and frame standard, and suitable for performance level indicated.
	2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 feet.
	3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion shields or inserts, with manufacturer's standard pipe spacer.

	B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
	C. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M; hot-dip galvanized according to ASTM A 153/A 153M, Class B.


	2.5 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
	D. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	E. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for comb...
	F. Glazing: Comply with requirements in Section 088000 "Glazing" and Section 088813 “Fire-Resistant Glazing.”

	2.6 FABRICATION
	A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on which astragal is mounted or as required to comply w...
	B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require multiple sections. Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of metal of same or greater ...
	1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by welding.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as follows. Keep holes clear during construction.
	a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.


	C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule,...
	1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.

	D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with butted or mitered hairline joints.
	1. Provide stops and moldings flush with face of door, and with square stops unless otherwise indicated.
	2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames. Provide loose stops and moldings on inside of hollow-metal doors and frames.
	3. Coordinate rabbet width between fixed and removable stops with glazing and installation types indicated.
	4. Provide stops for installation with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.


	2.7 STEEL FINISHES
	A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.


	2.8 LOUVERS
	A. Metal Louvers:
	1. Blade Type:  Vision-proof, inverted V.
	2. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or powder-coated finish.
	3. Products: Subject to compliance with requirements, provide the following:
	a. L-700-RX No Vision Louver by National Guard Products.


	B. Louvers for Fire-Rated Doors: Metal louvers with fusible link and closing device, listed and labeled for use in doors with fire-protection rating of 1-1/2 hours and less.
	1. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or powder-coated finish.
	2. Products: Subject to compliance with requirements, provide the following:
	a. L-1900 Fire Rated Fusible Link Louver by National Guard Products.


	C. Form corners of moldings with hairline joints. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-applied finishes where spreaders ...
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.2 INSTALLATION
	A. General: Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in place. Comply with approved Shop Drawings and with manufacturer's written instructions.
	B. Hollow-Metal Frames: Comply with SDI A250.11.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces without damage to completed Work.
	a. Where frames are fabricated in sections, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. Touch-up finishes.
	b. Install frames with removable stops located on secure side of opening.

	2. Fire-Rated Openings: Install frames according to NFPA 80.
	3. Floor Anchors: Secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	4. Solidly pack mineral-fiber insulation inside frames.
	5. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	6. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
	a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.


	C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified below.
	1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8.
	2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors: Install doors according to NFPA 105.

	D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports to Architect.
	B. Inspections:
	1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, section 5.2
	2. Egress Door Inspections: Inspect each door equipped with panic hardware, each door equipped with fire exit hardware, each door located in an exit enclosure, each electrically controlled egress door, and each door equipped with special locking arran...

	C. Repair or remove and replace installations where inspections indicate that they do not comply with specified requirements.
	D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly installations comply with specified requirements.
	E. Prepare and submit separate inspection report for each fire-rated door assembly indicating compliance with each item listed in NFPA 80 and NFPA 101.

	3.4 CLEANING AND TOUCHUP
	A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.



	081416 SF - Flush Wood Doors
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Five-ply flush wood veneer-faced doors for transparent finish.
	2. Factory finishing flush wood doors.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	1. Door core materials and construction.
	2. Door edge construction
	3. Door face type and characteristics.
	4. Door louvers.
	5. Factory- finishing specifications.

	B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; construction details not covered in Product Data; and the following:
	1. Door schedule indicating door location, type, size, fire protection rating, and swing.
	2. Door elevations, dimension and locations of hardware, lite and louver cutouts, and glazing thicknesses.
	3. Dimensions and locations of blocking for hardware attachment.
	4. Clearances and undercuts.
	5. Requirements for veneer matching.

	C. Samples: For factory-finished doors.

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For door inspector.
	1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80, Section 5.2.3.1.
	2. Egress Door Inspector: Submit documentation of compliance with NFPA 101, Section 7.2.1.15.4.
	3. Submit copy of DHI's Fire and Egress Door Assembly Inspector (FDAI) certificate.

	B. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and number to which door accesses.

	1.5 QUALITY ASSURANCE
	A. Fire-Rated Door Inspector Qualifications: Inspector for field quality-control inspections of fire-rated door assemblies shall comply with qualifications set forth in NFPA 80, Section 5.2.3.1 and the following:
	1. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification.

	B. Egress Door Inspector Qualifications: Inspector for field quality-control inspections of egress door assemblies shall comply with qualifications set forth in NFPA 101, Section 7.2.1.15.4 and the following:
	1. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-protection ratings and temperature-rise limits indicated on Drawing...
	B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing in accordance with UL 1784 and installed in compliance with NFPA ...

	2.2 FLUSH WOOD DOORS, GENERAL
	A. Quality Standard: In addition to requirements specified, comply with ANSI/WDMA I.1A.

	2.3 SOLID-CORE, FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT FINISH
	A. Interior Doors:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Aspiro™ Series - Marshfield-Algoma™ by Masonite Architectural.
	b. Eggers Industries.
	c. Oshkosh Door Company.
	d. VT Industries Inc.

	2. Performance Grade, ANSI/WDMA I.1A:
	a. Unit Entry Doors: Heavy Duty.
	b. Closet Doors: Standard Duty.

	3. Faces: Single-ply wood veneer not less than 1/50 inch thick.
	a. Species:  Select white maple.
	b. Cut:  Plain sliced (flat sliced).
	c. Match between Veneer Leaves:  Book match.
	d. Assembly of Veneer Leaves on Door Faces:  Balance match.

	4. Exposed Vertical Edges:  Same species as faces or a compatible species.
	a. Fire-Rated Single Doors: Provide edge construction with intumescent seals concealed by outer stile. Comply with specified requirements for exposed vertical edges.
	b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and labeled for applications indicated without formed-steel edges and astragals. Provide stiles with concealed intumescent seals. Comply with specified requirements for expose...
	c. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with improved screw-holding capability and split resistance. Comply with specified requirements for exposed edges.
	1) Screw-Holding Capability:  475 lbf in accordance with WDMA T.10.


	5. Core for Non-Fire-Rated Doors:
	a. ANSI A208.1, Grade LD-2 particleboard.
	1) Blocking: Provide wood blocking in particleboard-core doors as needed to eliminate through-bolting hardware.


	6. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated on Drawings.
	a. Blocking for Mineral-Core Doors: Provide composite blocking with improved screw-holding capability approved for use in doors of fire-protection ratings indicated on Drawings as needed to eliminate through-bolting hardware.

	7. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to core), with entire unit abrasive planed before veneering.


	2.4 LIGHT FRAMES AND LOUVERS
	A. Metal Frames for Light Openings in Doors: Manufacturer's standard frame formed of 0.048-inch- thick, cold-rolled steel sheet; with baked-enamel- or powder-coated finish; and approved for use in doors of fire-protection rating indicated on Drawings.
	1. Products: Subject to compliance with requirements, provide the following:
	a. L-FRA100-SP Light Kit by National Guard Products.


	B. Metal Louvers:
	1. Blade Type:  Vision-proof, inverted V.
	2. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or powder-coated finish.
	3. Products: Subject to compliance with requirements, provide the following:
	a. L-700-RX No Vision Louver by National Guard Products.


	C. Louvers for Fire-Rated Doors: Metal louvers with fusible link and closing device, listed and labeled for use in doors with fire-protection rating of 1-1/2 hours and less.
	1. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or powder-coated finish.
	2. Products: Subject to compliance with requirements, provide the following:
	a. L-1900 Fire Rated Fusible Link Louver by National Guard Products.



	2.5 FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated.
	1. Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	2. Comply with NFPA 80 requirements for fire-rated doors.
	3. At contractor's option, doors may be job fitted.

	B. Factory machine doors for hardware that is not surface applied.
	1. Locate hardware to comply with DHI-WDHS-3.
	2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-156.115-W, and hardware templates.
	3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment before factory machining.

	C. Openings: Factory cut and trim openings through doors.
	1. Light Openings: Trim openings with moldings of material and profile indicated.
	2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with applicable requirements in Section 088813 "Fire-ResistantGlazing."
	3. Louvers: Factory install louvers in prepared openings.


	2.6 FACTORY FINISHING
	A. Comply with referenced quality standard for factory finishing.
	1. Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	2. Finish faces, all four edges, edges of cutouts, and mortises.
	3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and mortises.

	B. Factory finish doors.
	C. Transparent Finish:
	1. ANSI/WDMA I.1A Grade:  Custom.
	2. Finish: ANSI/WDMA I.1A TR-4 Conversion Varnish or TR-6 Catalyzed Polyurethane.
	3. Staining: Match VT Door Manufacture code Oasis OA18.
	4. Effect:  Open-grain finish.
	5. Sheen:  Satin.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Hardware: For installation, see Section 087100 "Door Hardware."
	B. Install doors to comply with manufacturer's written instructions and referenced quality standard, and as indicated.
	C. Install frames level, plumb, true, and straight.
	1. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches.
	2. Anchor frames to anchors or blocking built in or directly attached to substrates.
	a. Secure with countersunk, concealed fasteners and blind nailing.
	b. Use fine finishing nails for exposed fastening, countersunk and filled flush with woodwork.
	1) For factory-finished items, use filler matching finish of items being installed.


	3. Install fire-rated doors and frames in accordance with NFPA 80.
	4. Install smoke- and draft-control doors in accordance with NFPA 105.

	D. Job-Fitted Doors:
	1. Align and fit doors in frames with uniform clearances and bevels as indicated below.
	a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.

	2. Machine doors for hardware.
	3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining.
	4. Clearances:
	a. Provide 1/8 inch at heads, jambs, and between pairs of doors.
	b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering unless otherwise indicated on Drawings.
	c. Where threshold is shown or scheduled, provide1/4 inch from bottom of door to top of threshold unless otherwise indicated.
	d. Comply with NFPA 80 for fire-rated doors.

	5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges.
	6. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only to extent permitted by labeling agency.

	E. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.
	F. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at Project site.

	3.2 FIELD QUALITY CONTROL
	A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports to Architect.
	B. Inspections:
	1. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, Section 5.2.
	2. Egress Door Inspections: Inspect each door equipped with panic hardware, each door equipped with fire exit hardware, each door located in an exit enclosure, each electrically controlled egress door, and each door equipped with special locking arran...

	C. Repair or remove and replace installations where inspections indicate that they do not comply with specified requirements.
	D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly installations comply with specified requirements.
	E. Prepare and submit separate inspection report for each fire-rated door assembly indicating compliance with each item listed in NFPA 80 and NFPA 101.

	3.3 ADJUSTING
	A. Operation: Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors may be repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing.



	087100 Finish Hardware 012919
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Mechanical door hardware for:
	a. Swinging doors.



	1.3 REFERENCES
	A. Fire/Life Safety:
	1. NFPA - National Fire Protection Association:
	a. NFPA 70 – National Electric Code.
	b. NFPA 80 - Standard for Fire Doors and Fire Windows.
	c. NFPA 101 - Life Safety Code.
	d. NFPA 105 - Smoke and Draft Control Door Assemblies.

	2. State Fire Safety Code.

	B. UL - Underwriters Laboratories:
	1. UL 10B - Fire Test of Door Assemblies.
	2. UL 10C - Positive Pressure Test of Fire Door Assemblies.
	3. UL 1784 - Air Leakage Tests of Door Assemblies.
	4. UL 305 - Panic Hardware.

	C. Accessibility:
	1. ADA - Americans with Disabilities Act.
	2. ANSI A117.1 - Accessible and Usable Buildings and Facilities.

	D. DHI - Door and Hardware Institute:
	1. Sequence and Format for the Hardware Schedule.
	2. Recommended Locations for Builders Hardware.
	3. Key Systems and Nomenclature.

	E. ANSI - American National Standards Institute:
	1. ANSI/BHMA A156.1 - A156.29, and ANSI A156.31 - Standards for Hardware and Specialties.


	1.4 SUBMITTALS
	A. General:
	1. Submit in accordance with Conditions of Contract and Division 01 requirements.
	2. Highlight, encircle, or otherwise specifically identify on submittals deviations from Contract Documents, issues of incompatibility or other issues which may detrimentally affect the Work.
	3. Prior to forwarding submittal, comply with procedures for verifying existing door and frame compatibility for new hardware, as specified in PART 3, “EXAMINATION” article, herein.

	B. Action Submittals:
	1. Product Data:  Product data including manufacturers’ technical product data for each item of door hardware, installation instructions, maintenance of operating parts and finish, and other information necessary to show compliance with requirements.
	2. Samples for Verification:  If requested by Architect, submit production sample or sample installations of each type of exposed hardware unit in finish indicated, and tagged with full description for coordination with schedule.
	a. Samples will be returned to supplier in like-new condition.  Units that are acceptable to Architect may, after final check of operations, be incorporated into Work, within limitations of key coordination requirements.

	3. Door Hardware Schedule:  Submit schedule with hardware sets in vertical format as illustrated by Sequence of Format for the Hardware Schedule as published by the Door and Hardware Institute.  Indicate complete designations of each item required for...
	a. Door Index; include door number, heading number, and Architects hardware set number.
	b. Opening Lock Function Spreadsheet: List locking device and function for each opening.
	c. Type, style, function, size, and finish of each hardware item.
	d. Name and manufacturer of each item.
	e. Fastenings and other pertinent information.
	f. Location of each hardware set cross-referenced to indications on Drawings.
	g. Explanation of all abbreviations, symbols, and codes contained in schedule.
	h. Mounting locations for hardware.
	i. Door and frame sizes and materials.
	j. Name and phone number for local manufacturer's representative for each product.

	4. Key Schedule:
	a. After Keying Conference, provide keying schedule listing levels of keying as well as explanation of key system's function, key symbols used and door numbers controlled.
	b. Use ANSI A156.28 “Recommended Practices for Keying Systems” as guideline for nomenclature, definitions, and approach for selecting optimal keying system.
	c. Provide 3 copies of keying schedule for review prepared and detailed in accordance with referenced DHI publication.  Include schematic keying diagram and index each key to unique door designations.
	d. Index keying schedule by door number, keyset, hardware heading number, cross keying instructions, and special key stamping instructions.
	e. Provide one complete bitting list of key cuts and one key system schematic illustrating system usage and expansion.
	1) Forward bitting list, key cuts and key system schematic directly to Owner, by means as directed by Owner.

	f. Prepare key schedule by or under supervision of supplier, detailing Owner’s final keying instructions for locks.

	5. Templates: After final approval of hardware schedule, provide templates for doors, frames and other work specified to be factory prepared for door hardware installation.

	C. Informational Submittals:
	1. Qualification Data:  For Supplier, Installer and Architectural Hardware Consultant.
	2. Product Certificates for electrified door hardware, signed by manufacturer:
	a. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	3. Certificates of Compliance:
	a. Certificates of compliance for fire-rated hardware and installation instructions if requested by Architect or Authority Having Jurisdiction.
	b. Installer Training Meeting Certification:  Letter of compliance, signed by Contractor, attesting to completion of installer training meeting specified in “QUALITY ASSURANCE” article, herein.

	4. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by qualified testing agency, for door hardware on doors located in accessible routes.
	5. Warranty:  Special warranty specified in this Section.

	D. Closeout Submittals:
	1. Operations and Maintenance Data :  Provide in accordance with Division 01 and include:
	a. Complete information on care, maintenance, and adjustment; data on repair and replacement parts, and information on preservation of finishes.
	b. Catalog pages for each product.
	c. Name, address, and phone number of local representative for each manufacturer.
	d. Parts list for each product.
	e. Final approved hardware schedule, edited to reflect conditions as-installed.
	f. Final keying schedule
	g. Copies of floor plans with keying nomenclature
	h. Copy of warranties including appropriate reference numbers for manufacturers to identify project.



	1.5 QUALITY ASSURANCE
	A. Product Substitutions: Comply with product requirements stated in Division 01 and as specified herein.
	1. Where specific manufacturer’s product is named and accompanied by “No Substitute,” including make or model number or other designation, provide product specified. (Note: Certain products have been selected for their unique characteristics and parti...
	a. Where no additional products or manufacturers are listed in product category, requirements for “No Substitute” govern product selection.

	2. Where products indicate “acceptable substitute” or “acceptable manufacturer”, provide product from specified manufacturers, subject to compliance with specified requirements and “Single Source Responsibility” requirements stated herein.

	B. Supplier Qualifications and Responsibilities: Recognized architectural hardware supplier with record of successful in-service performance for supplying door hardware similar in quantity, type, and quality to that indicated for this Project and that...
	1. Warehousing Facilities:  In Project's vicinity.
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	3. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	C. Installer Qualifications: Qualified tradesmen, skilled in application of commercial grade hardware with record of successful in-service performance for installing door hardware similar in quantity, type, and quality to that indicated for this Project.
	D. Architectural Hardware Consultant Qualifications:  Person who is experienced in providing consulting services for door hardware installations that are comparable in material, design, and extent to that indicated for this Project and meets these req...
	1. For door hardware, DHI-certified, Architectural Hardware Consultant (AHC).
	2. Can provide installation and technical data to Architect and other related subcontractors.
	3. Can inspect and verify components are in working order upon completion of installation.

	E. Single Source Responsibility:  Obtain each type of door hardware from single manufacturer.
	F. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that complies with NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door hardware that are listed and are identical to products tested by Un...
	G. Means of Egress Doors:  Latches do not require more than 15 lbf to release latch.  Locks do not require use of key, tool, or special knowledge for operation.
	H. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with governing accessibility regulations cited in “REFERENCES” article, herein.
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of wrist and that operate with force of not more than 5 lbf.
	2. Maximum opening-force requirements:
	a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door.
	b. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.

	3. Adjust door closer sweep periods so that, from open position of 70 degrees, door will take at least 3 seconds to move to 3 inches (75 mm) from latch, measured to leading edge of door.

	I. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01.
	1. Attendees: Owner, Contractor, Installer, and Supplier’s Architectural Hardware Consultant.
	2. Incorporate keying conference decisions into final keying schedule after reviewing door hardware keying system including:
	a. Function of building, flow of traffic, purpose of each area, degree of security required, and plans for future expansion.
	b. Requirements for key control system.
	c. Requirements for access control.
	d. Address for delivery of keys.


	J. Pre-installation Conference:  Conduct conference at Project site.
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Inspect and discuss preparatory work performed by other trades.
	3. Review required testing, inspecting, and certifying procedures.

	K. Coordination Conferences:
	1. Installation Coordination Conference: Prior to hardware installation, schedule and hold meeting to review questions or concerns related to proper installation and adjustment of door hardware.
	a. Attendees: Door hardware supplier, door hardware installer, Contractor.
	b. After meeting, provide letter of compliance to Architect, indicating when meeting was held and who was in attendance.



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	1. Deliver each article of hardware in manufacturer’s original packaging.

	C. Project Conditions:
	1. Maintain manufacturer-recommended environmental conditions throughout storage and installation periods.
	2. Provide secure lock-up for door hardware delivered to Project, but not yet installed.  Control handling and installation of hardware items so that completion of Work will not be delayed by hardware losses both before and after installation.

	D. Protection and Damage:
	1. Promptly replace products damaged during shipping.
	2. Handle hardware in manner to avoid damage, marring, or scratching.  Correct, replace or repair products damaged during Work.
	3. Protect products against malfunction due to paint, solvent, cleanser, or any chemical agent.


	1.7 COORDINATION
	A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicat...

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Years from date of Substantial Completion, for durations indicated.
	a. Closers:
	1) Mechanical: 30 years.

	b. Exit Devices:
	1) Mechanical: 3 years.

	c. Locksets:
	1) Mechanical: 3 years.


	2. Warranty does not cover damage or faulty operation due to improper installation, improper use or abuse.


	1.9 MAINTENANCE
	A. Extra Materials:
	1. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	B. Maintenance Tools:
	1. Furnish complete set of special tools required for maintenance and adjustment of hardware, including changing of cylinders.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. The Owner requires use of certain products for their unique characteristics and particular project suitability to insure continuity of existing and future performance and maintenance standards.  After investigating available product offerings Award...
	1. Where “No Substitute” is noted, submittals and substitution requests for other products will not be considered.

	B. Approval of manufacturers other than those listed shall be in accordance with QUALITY ASSURANCE article, herein.
	C. Approval of products from manufacturers indicated as “Acceptable Manufacturer” is contingent upon those products providing all functions and features and meeting all requirements of scheduled manufacturer’s product.
	D. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  Furnish each item of hardware for proper installation and operation of door movement as shown.
	E. Where specified hardware is not adaptable to finished shape or size of members requiring hardware, furnish suitable types having same operation and quality as type specified, subject to Architect's approval.

	2.2 MATERIALS
	A. Fasteners
	1. Provide hardware manufactured to conform to published templates, generally prepared for machine screw installation.
	2. Furnish screws for installation with each hardware item.  Finish exposed (exposed under any condition) screws to match hardware finish, or, if exposed in surfaces of other work, to match finish of this other work including prepared for paint surfac...
	3. Provide concealed fasteners for hardware units exposed when door is closed except when no standard units of type specified are available with concealed fasteners.  Do not use thru-bolts for installation where bolt head or nut on opposite face is ex...
	4. Install hardware with fasteners provided by hardware manufacturer.


	2.3 HINGES
	A. Provide five-knuckle, ball bearing hinges.
	1. Manufacturers and Products:
	a. Scheduled Manufacturer and Product: McKinney MacPro series. No substitute.


	B. Requirements:
	1. 1-3/4 inch  thick doors, up to and including 36 inches  wide:
	a. Interior:  Standard weight, steel, 4-1/2 inches  high

	2. Provide three hinges per door leaf for doors 90 inches  or less in height, and one additional hinge for each 30 inches  of additional door height.
	3. Where new hinges are specified for existing doors or existing frames, provide new hinges of identical size to hinge preparation present in existing door or existing frame.
	4. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:
	a. Steel Hinges:  Steel pins
	b. Non-Ferrous Hinges:  Stainless steel pins
	c. Out-Swinging Interior Lockable Doors:  Non-removable pins
	d. Interior Non-lockable Doors:  Non-rising pins

	5. Width of hinges: 4-1/2 inches  at 1-3/4 inch  thick doors.  Adjust hinge width as required for door, frame, and wall conditions to allow proper degree of opening.
	6. Doors 36 inches  wide or less furnish hinges 4-1/2 inches  high, standard weight as specified.
	7. Provide spring hinges where specified. Provide two spring hinges and one bearing hinge per door leaf for doors 90 inches  or less in height. Provide one additional bearing hinge for each 30 inches  of additional door height.


	2.4 FLUSH BOLTS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Burns, Trimco

	B. Requirements:
	1. Provide automatic, constant latching flush bolts with stainless steel face plates, extruded brass levers, and with wrought brass guides and strikes.  Provide 12 inch  steel or brass rods at doors up to 90 inches  in height.  For doors over 90 inche...


	2.5 MECHANICAL LOCKS
	A. Lock Functions:  As indicated in door hardware schedule.
	B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Bored Locks:  Minimum 1/2-inch latch bolt throw.

	C. Lock Backset:  2-3/4 inches (70 mm), unless otherwise indicated.
	D. Lock Trim:
	1. Levers:  Comply with ANSI A156.2, 5 inches long.
	2. Escutcheons (Roses):  Single step.

	E. Strikes:  Provide manufacturer's standard strike for each lock bolt or latch bolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	1. Flat-Lip Strikes:  For locks with three-piece antifriction latch bolts, as recommended by manufacturer.
	2. Strike Box:  Manufacturer's standard strike box.

	F. Bored Locks:  BHMA A156.2; Grade 2; Series 4000.
	1. Manufacturers:  Scheduled Manufacturer and Product: S. Parker SL8160 series, No substitute.

	G. Roller Latches:  BHMA A156.16; Grade 1; rolling plunger that engages socket or catch, with adjustable roller projection.

	2.6 AUXILIARY LOCKS (CLOSET DOORS)
	A. Bored Auxiliary Locks:  BHMA A156.5: Series 4000 Grade 2; with strike that suits frame.
	1. Manufacturers:  Scheduled Manufacturer and Product: Best 62K series, No substitute.

	B. Lock Functions:  As indicated in door hardware schedule.
	C. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Bored Locks:  Minimum 1/2-inch latch bolt throw.

	D. Lock Backset:  2-3/8 inches, unless otherwise indicated.
	E. Lock Trim:
	1. Knobs:  #4 Round knob, 2” dia.
	2. Escutcheons (Roses):  2 9/16 inches, single step, concealed mounting screws.

	F. Strikes:  Provide manufacturer's standard strike for each lock bolt or latch bolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	1. Curved-Lip Strikes:  4 7/8 x 1 ¼ inches, ANSI A115.2
	2. Strike Box:  Manufacturer's standard strike box.


	2.7 EXIT DEVICES
	A. Manufacturer and Product:  Von Duprin 99 series, No Substitute
	B. Requirements:
	1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1, and UL listed for Panic Exit or Fire Exit Hardware. Cylinders: Refer to “KEYING” article, herein.
	2. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or aluminum, plated to standard architectural finishes to match balance of door hardware.
	3. Quiet Operation: Incorporate fluid damper or other device that eliminates noise of exit device operation.
	4. Touchpad: Extend minimum of one half of door width, but not the full length of exit device rail.  Provide end-cap with two-point attachment to door.  Match exit device finish, stainless steel for US26D finishes; and for all other finishes, provide ...
	5. Provide rim devices with a dual cylinder or inside thumb turn cylinder option with a visual security indicator that identifies the trims locked/unlocked status of the door from the inside of the room. Indicator in unlocked state presents a 1/2 inch...
	6. Provide exit devices with manufacturer’s approved strikes.
	7. Provide exit devices cut to door width and height. Locate exit devices at height recommended by exit device manufacturer, allowable by governing building codes, and approved by Architect.
	8. Mount mechanism case flush on face of doors, or provide spacers to fill gaps behind devices.
	9. Where lever handles are specified as outside trim for exit devices, provide heavy-duty lever trims with forged or cast escutcheon plates.  Provide vandal-resistant levers that will travel to 90-degree down position when more than 35 pounds of torqu...
	10. Provide UL labeled fire exit hardware for fire rated openings.


	2.8 CYLINDERS
	A. Manufacturers:
	1. Scheduled Manufacturer: Best, 7 pin, No Substitutions.

	B. Requirements: Provided and installed by Owner.

	2.9 KEYING
	A. Keying System:  Existing system maintained by Owner or Owners representative, incorporating decisions made at keying conference.
	B. Keying Requirements – General
	1. Permanent cylinders/cores keyed by the Owner.


	2.10 KEY CONTROL SYSTEM
	A. Key Control System Manufacturers:
	1. Scheduled Manufacturer: Telkee
	2. Acceptable Manufacturers: HPC, Lund

	B. Requirements:
	1. Provide key control system, including envelopes, labels, tags with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, and standard metal cabinet, all as recommended by system manufacturer, with ca...
	a. Provide complete cross index system set up by hardware supplier, and place keys on markers and hooks in cabinet as determined by final key schedule.
	b. Provide hinged-panel type cabinet for wall mounting.



	2.11 DOOR CLOSERS
	A. Manufacturer and Product: LCN 4040XP. No Substitute
	B. Requirements:
	1. Provide door closers certified to ANSI/BHMA A156.4 Grade 1 requirements by BHMA certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date of manufacture code.
	2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast iron cylinder, and full complement bearings at shaft.
	3. Cylinder Body: 1-1/2 inch  diameter with 11/16 inch  diameter double heat-treated pinion journal.
	4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.
	5. Spring Power: Continuously adjustable over full range of closer sizes, and providing reduced opening force as required by accessibility codes and standards.
	6. Hydraulic Regulation:  By tamper-proof, non-critical valves, with separate adjustment for latch speed, general speed, and backcheck.
	7. Provide closers with solid forged steel main arms and factory assembled heavy-duty forged forearms for parallel arm closers.  When closers are parallel arm mounted, provide closers which mount within 6-inch  top rail without use of mounting plate s...
	8. Pressure Relief Valve (PRV) Technology:  Not permitted.
	9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating finish which has been certified to exceed 100 hours salt spray testing as described in ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI).
	10. Provide special templates, drop plates, mounting brackets, or adapters for arms as required for details, overhead stops, and other door hardware items interfering with closer mounting.


	2.12 DOOR TRIM
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives.
	2. Acceptable Manufacturers: Burns, Trimco.

	B. Requirements:
	1. Provide push plates 4 inches  wide by 16 inches  high by 0.050 inch  thick and beveled 4 edges. Where width of door stile prevents use of 4 inches  wide plate, adjust width to fit.
	2. Provide push bars of solid bar stock, diameter and length as scheduled.  Provide push bars of sufficient length to span from center to center of each stile.  Where required, mount back to back with pull.
	3. Provide flush pulls as scheduled.  Where required, provide back-to-back mounted model.
	4. Provide pulls of solid bar stock, diameter and length as scheduled.  Where required, mount back to back with push bar.
	5. Provide pull plates 4 inches  wide by 16 inches  high by 0.050 inch  thick, beveled 4 edges, and prepped for pull.  Where width of door stile prevents use of 4 inches  wide plate, adjust width to fit.
	6. Provide wire pulls of solid bar stock, diameter and length as scheduled.


	2.13 PROTECTION PLATES
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives.
	2. Acceptable Manufacturers: Burns, Trimco.

	B. Requirements:
	1. Provide kick plates minimum of 0.050 inch  thick as scheduled.  Furnish with sheet metal or wood screws, finished to match plates.
	2. Sizes of plates:
	a. Kick Plates: 10 inches  high by 2 inches  less width of door on single doors, 1 inch  less width of door on pairs



	2.14 DOOR STOPS AND HOLDERS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives.
	2. Acceptable Manufacturers: Burns, Trimco.

	B. Provide door stops at each door leaf:
	1. Provide wall stops wherever possible. Provide convex type where mortise type locks are used and concave type where cylindrical type locks are used.
	2. Where a wall stop cannot be used, provide universal floor stops for low or high rise options.
	3. Where wall or floor stop cannot be used, provide medium duty surface mounted overhead stop.


	2.15 SILENCERS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives.
	2. Acceptable Manufacturers: Burns, Trimco.

	B. Requirements:
	1. Provide "push-in" type silencers for hollow metal or wood frames.
	2. Provide one silencer per 30 inches  of height on each single frame, and two for each pair frame.
	3. Omit where gasketing is specified.


	2.16 DOOR PEEPHOLE
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives.

	B. Requirements:
	1. One way, 190 degree angle of view, ANSI/BHMA A156.16.


	2.17 FINSHES
	A. Finish:  BHMA 626/652 (US26D); except:
	1. Hinges: BHMA 626 (US26D)
	2. Push Plates, Pulls, and Push Bars:  BHMA 630 (US32D)
	3. Protection Plates:  BHMA 630 (US32D)
	4. Overhead Stops and Holders:  BHMA 630 (US32D)
	5. Door Closers:  Powder Coat to Match
	6. Wall Stops:  BHMA 630 (US32D)



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Prior to installation of hardware, examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affe...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Where on-site modification of doors and frames is required:
	1. Remove existing hardware being replaced, tag, and store according to contract documents.
	2. Field modify and prepare existing door and frame for new hardware being installed.
	3. When modifications are exposed to view, use concealed fasteners, when possible.
	4. Prepare hardware locations in accordance with:
	a. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.
	b. Wood Doors: DHI WDHS.5 "Recommended Hardware Reinforcement Locations for Mineral Core Wood Flush Doors."
	c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware preparation.



	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following, unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  ANSI/SDI A250.8.
	2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	B. Install each hardware item in compliance with manufacturer’s instructions and recommendations, using only fasteners provided by manufacturer.
	C. Do not install surface mounted items until finishes have been completed on substrate.  Protect all installed hardware during painting.
	D. Set units level, plumb and true to line and location.  Adjust and reinforce attachment substrate as necessary for proper installation and operation.
	E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.
	F. Install operating parts so they move freely and smoothly without binding, sticking, or excessive clearance.
	G. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than quantity recommended by manufacturer for application indicated or one hinge for every 30 inches of door height, whichever is more stringent, unless othe...
	H. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	1. Replace construction cores with permanent cores as indicated in keying section.

	I. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	J. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair side of stairway doors from corridors. Closers shall not be visible in corridors, lobbies and other public spaces unless approved by Architect.
	K. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule.  Do not mount floor stops where they may impede traffic or present tripping hazard.
	L. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.

	3.4 FIELD QUALITY CONTROL
	A. Architectural Hardware Consultant:  Engage qualified independent Architectural Hardware Consultant to perform inspections and to prepare inspection reports.
	1. Architectural Hardware Consultant will inspect door hardware and state in each report whether installed work complies with or deviates from requirements, including whether door hardware is properly installed and adjusted.


	3.5 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely from an open position of 30 degrees.
	2. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.

	B. Occupancy Adjustment:  Approximately six (6) months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust each item of door hardware, including adjusting operating forces, as necessary to ens...

	3.6 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of Substantial Completion.

	3.7 DEMONSTRATION
	A. Provide training for Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.8 DOOR HARDWARE SCHEDULE
	A. Locksets, exit devices, and other hardware items are referenced in the following hardware sets for series, type and function. Refer to the above-specifications for special features, options, cylinders/keying, and other requirements.
	B. Abbreviations:
	1. BES Best
	2. IVE Ives
	3. LCN lcn
	4. MK McKinney
	5. PEM Pemko
	6. ROC Rockwood
	7. SP S. Parker
	8. VON Von Duprin

	C. Hardware Sets



	088000 - GLAZING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Glass for doors.
	2. Glazing accessories.


	1.2 COORDINATION
	A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Glazing Publications: Comply with published recommendations of glass product manufacturers and organizations below unless more stringent requirements are indicated. See these publications for glazing terms not otherwise defined in this Section or i...
	1. GANA Publications: "Glazing Manual."

	B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with certification label of the SGCC or another certification agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's name, type ...
	C. Thickness: Where glass thickness is indicated, it is a minimum.

	2.2 GLASS PRODUCTS
	A. Fully Tempered Float Glass: ASTM   C   1048, Kind   FT (fully tempered), Condition   A (uncoated) unless otherwise indicated, Type   I, Class   1 (clear) , Quality-Q3.

	2.3 GLAZING TAPES
	A. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; and complying with AAMA   800 for the following types:
	1. AAMA   810.1, Type   1, for glazing applications in which tape acts as the primary sealant.


	2.4 MISCELLANEOUS GLAZING MATERIALS
	A. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
	B. Setting Blocks: Elastomeric material with a Shore, Type  A durometer hardness of 85, plus or minus 5.
	C. Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.


	PART 3 -  EXECUTION
	3.1 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Protect glass edges from damage during handling and installation. Remove damaged glass from Project site and legally dispose of off Project site. Damaged glass includes glass with edge damage or other imperfections that, when installed, could weake...
	C. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer. Set blocks in thin course of compatible sealant suitable for heel bead.
	D. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	E. Provide spacers for glass lites where length plus width is larger than 50 inches.
	F. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.

	3.2 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover horizontal framing joints by applying tapes to jambs, then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops. Start gasket applications at corners and work toward cent...

	3.3 CLEANING AND PROTECTION
	A. Immediately after installation remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction for buildup of dirt,...
	C. Remove and replace glass that is damaged during construction period.

	3.4 MONOLITHIC GLASS SCHEDULE
	A. Glass Type:GL-1 Clear fully tempered float glass.
	1. Minimum Thickness: 6 mm.
	2. Safety glazing required.




	088813 SF - Fire-Resistant Glazing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire-protection-rated glazing.


	1.3 COORDINATION
	A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Glass Samples: For each type of glass product; 6 inches square.


	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Glazing Publications: Comply with published recommendations of glass product manufacturers and organization below unless more stringent requirements are indicated. Refer to these publications for glazing terms not otherwise defined in this Section ...
	1. GANA Publications: "Glazing Manual."

	B. Safety Glazing Labeling: Permanently mark glazing with certification label of the Safety Glazing Certification Council or another certification agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's name, type of ...

	2.2 GLASS PRODUCTS
	A. Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) unless otherwise indicated, Type I, Class I (clear) unless otherwise indicated, Quality-Q3.

	2.3 FIRE-PROTECTION-RATED GLAZING
	A. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on positive-pressure testing according to NFPA 257 or UL 9, including the hose-stream ...
	B. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with certification label of a testing agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's name; test standard; whether glaz...
	C. Fire-Protection-Rated Tempered Glass:  18-mm thickness, fire-protection-rated tempered glass; and complying with 16 CFR 1201, Category II.
	1. Products: Subject to compliance with requirements, provide the following:
	a. SuperLite X-90 by National Guard Products, Inc.



	2.4 GLAZING ACCESSORIES
	A. Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks, and other glazing accessories that are compatible with glazing products and each other and are approved by testing agencies that listed and labeled fire...
	B. Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant complying with ASTM C920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants...
	1. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range.



	PART 3 -  EXECUTION
	3.1 GLAZING
	A. Use methods approved by testing agencies that listed and labeled fire-resistant glazing products.
	B. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials unless more stringent requirements are indicated, including those in referenced glazing publications.
	C. Protect glass edges from damage during handling and installation. Remove damaged glass from Project site and legally dispose of off Project site. Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken glas...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications unless otherwise required by glass manufacturer. Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.

	3.2 CLEANING AND PROTECTION
	A. Immediately after installation, remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than o...
	1. If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glass manufacturer.

	C. Remove and replace glass that is damaged during construction period.



	092216 SF - Non-Structural Metal Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior partitions.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of code-compliance certification for studs and tracks.
	B. Evaluation reports for embossed, high-strength steel studs and tracks, post-installed anchors and power-actuated fasteners.

	1.5 QUALITY ASSURANCE
	A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing members are certified according to the product-certification program of the Certified Steel Stud Association, the Steel Framing Industry Association or the Steel ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated, according to ASTM E119 by an independent t...
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated on Drawings, according to ASTM E90 and classified according to ASTM E413 by an independent testing agency.

	2.2 FRAMING SYSTEMS
	A. Framing Members, General: Comply with ASTM C754 for conditions indicated.
	1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless otherwise indicated.
	2. Protective Coating:  ASTM A653/A653M, G40, hot-dip galvanized unless otherwise indicated.

	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. ClarkDietrich.
	2. MarinoWARE.
	3. Telling Industries.

	C. Studs and Tracks: ASTM C645.  Use either conventional steel studs and tracks or embossed, high-strength steel studs and tracks.
	1. Minimum Base-Steel Thickness:  As required by performance requirements for horizontal deflection.
	2. Depth:  As indicated on Drawings.

	D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Steel Thickness:  0.0296 inch.

	E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	1. Minimum Base-Steel Thickness:  0.0179 inch.
	2. Depth:  7/8 inch.


	2.3 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	B. Isolation Strip at Exterior Walls: Provide one of the following:
	1. Asphalt-Saturated Organic Felt: ASTM D226/D226M, Type I (No. 15 asphalt felt), nonperforated.
	2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Installation Standard: ASTM C754.
	1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to framing installation.

	B. Install framing and accessories plumb, square, and true to line, with connections securely fastened.
	C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	D. Install bracing at terminations in assemblies.
	E. Do not bridge building control and expansion joints with non-load-bearing steel framing members. Frame both sides of joints independently.

	3.2 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks at floors and overhead supports. Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings. Continue framing around ducts that pe...
	1. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	2. Other Framed Openings: Frame openings other than door openings the same as required for door openings unless otherwise indicated. Install framing below sills of openings to match framing required above door heads.
	3. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.

	E. Direct Furring:
	1. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.

	F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.
	1. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that extend through forms.
	2. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	3. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	G. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
	H. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.



	092900 SF - Gypsum Board
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E119 by an independent testing agency.
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E90 and classified according to ASTM E413 by an independent testing agency.

	2.2 GYPSUM BOARD, GENERAL
	A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. Manufacturers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Gypsum.
	b. CertainTeed Corporation.
	c. National Gypsum Company.
	d. USG Corporation.


	B. Gypsum Board, Type X: ASTM C1396/C1396M.
	1. Thickness: 5/8 inch.
	2. Long Edges:  Tapered.

	C. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and paper surfaces.
	1. Core:  5/8 inch, Type X.
	2. Long Edges: Tapered.
	3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

	D. Abuse-Resistant Gypsum Board: ASTM C 1396/C 1396M gypsum board, tested according to ASTM C 1629/C 1629M.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Certainteed Extreme Abuse Resistant Gypsum Board.
	b. GP DensArmor Plus Fireguard Abuse-Resistant Interior Panel.
	c. National Gypsum Company; Hi-Abuse Brand XP Fire-Shield Wallboard.

	2. Core:  5/8 inch, Type X.
	3. Surface Abrasion: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements.
	4. Long Edges: Tapered.
	5. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.4 TRIM ACCESSORIES
	A. Interior Trim: ASTM C1047.
	1. Material:  Plastic.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead: J-shaped; exposed long flange receives joint compound.
	c. L-Bead: L-shaped; exposed long flange receives joint compound.



	2.5 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C475/C475M.
	B. Joint Tape:
	1. Interior Gypsum Board: Paper.

	C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, use drying-type, all-purpose compound.
	3. Fill Coat: For second coat, use drying-type, all-purpose compound.
	4. Finish Coat: For third coat, use drying-type, all-purpose compound.


	2.6 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards and manufacturer's written instructions.
	B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
	1. Use screws complying with ASTM C954 for fastening panels to steel members from 0.033 to 0.112 inch thick.

	C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

	D. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C834. Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as demonstrate...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and support framing, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels. Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut edges or ends. Stagger vertical joints on oppos...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of panels are exposed. Seal joints between edges an...
	H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Type X:  Vertical surfaces unless otherwise indicated.
	2. Ceiling Type:  Ceiling surfaces.
	3. Abuse-Resistant Type:  As indicated on Drawings.
	4. Mold-Resistant Type:  As indicated on Drawings.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.


	C. Multilayer Application:
	1. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	2. Fastening Methods: Fasten base layers and face layers separately to supports with screws.


	3.4 INSTALLING TRIM ACCESSORIES
	A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints: Install control joints .
	C. Interior Trim: Install in the following locations:
	1. Cornerbead: Use at outside corners unless otherwise indicated.
	2. LC-Bead: Use at exposed panel edges.
	3. L-Bead: Use where indicated.


	3.5 FINISHING GYPSUM BOARD
	A. General: Treat  gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly remove residual joint compound from ...
	B. Prefill open joints and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840:
	1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2: Panels that are substrate for tile.
	3. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated.
	a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting."



	3.6 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.



	093013 SF - Ceramic Tiling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Ceramic mosaic tile.
	2. Stone thresholds.
	3. Waterproof membrane for thinset applications.
	4. Crack isolation membrane.
	5. Metal edge strips.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples:
	1. Each type and composition of tile and for each color and finish required. For ceramic mosaic tile in color blend patterns, provide samples of each color blend.
	2. Stone thresholds.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, and size indicated.



	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard: Provide Standard-grade tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	B. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCNA installation methods specified in tile installation schedules, and ...

	2.2 TILE PRODUCTS
	A. Ceramic Tile Type: Factory-mounted unglazed ceramic mosaic tile.
	1. Products: Subject to compliance with requirements, provide the following:
	a. D175 Elemental Tan Speckle by Daltile.

	2. Composition:  Porcelain.
	3. Module Size:  2 by 2 inches.
	4. Thickness: 1/4 inch.
	5. Face:  Pattern of design indicated, with cushion edges.
	6. Surface:  Smooth, without abrasive admixture.
	7. Dynamic Coefficient of Friction: Not less than 0.42.
	8. Grout Color:  Summer Wheat #45.
	9. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable and matching characteristics of adjoining flat tile. Provide shapes as follows, selected from manufacturer's standard shapes:
	a. Base Cove: Cove, module size 4 -1/4 by 6 inches.
	1. Color: 0761 Matte Urban Putty by Daltile.
	b. External Corners for Thinset Mortar Installations:  Surface bullnose, module size 2 by 2 inches.
	c. Internal Corners: Cove, module size 2 by 1 inch.



	2.3 THRESHOLDS
	A. General: Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor finishes.
	1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above adjacent floor surface. Finish bevel to match top surface of threshold. Limit height of threshold to 1/2 inch or less above adjacent floor surface.

	B. Marble Thresholds: ASTM C503/C503M, with a minimum abrasion resistance of [10] [12] according to ASTM C1353 or ASTM C241/C241M and with honed finish.
	1. Description: Uniform, fine- to medium-grained white stone with gray veining.


	2.4 WATERPROOF/CRACK SUPRESSION MEMBRANE
	A. General: Manufacturer's standard product that complies with ANSI A118.10 and is recommended by the manufacturer for the application indicated. Include reinforcement and accessories recommended by manufacturer.
	B. Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer.
	1. Products: Subject to compliance with requirements, provide the following:
	a. RedGard Waterproofing and Crack prevention Membrane by Custom Building Products.

	2. Flashing: Manufacturer's standard fiber flashing membrane at floor and wall intersection 3 inches up the wall and 3 inches on floor.


	2.5 SETTING MATERIALS
	A. Modified Dry-Set Mortar (Thinset): ANSI A118.4.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Custom Building Products.
	b. LATICRETE SUPERCAP, LLC.
	c. MAPEI Corporation.



	2.6 GROUT MATERIALS
	A. Water-Cleanable Epoxy Grout: ANSI A118.3.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Spectralock Pro Premium Grout by Laticrete or comparable product by one of the following:
	a. Custom Building Products.
	b. MAPEI Corporation.

	2. Color: Match Custom Building Products #45 Summer Wheat.


	2.7 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications; stainless steel, ASTM A276/A276M or ASTM A666, 300 Seri...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are incompatible with tile-setting materials, including curing compounds and other substances that contain soap, wax, oil, or silicone; and comply with flatness tol...
	2. Verify that concrete substrates for tile floors installed with thinset mortar comply with surface finish requirements in ANSI A108.01 for installations indicated.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thinset mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward drains.
	C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples. If not factory blen...

	3.3 INSTALLATION
	A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA installation methods specified in tile installation schedules. Comply with parts of the ANSI A108 series "Specifications for Installation of Ceramic Tile" that a...
	1. For the following installations, follow procedures in the ANSI A108 series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.


	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint alig...
	C. Accurately form intersections and returns. Perform cutting and drilling of tile without marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints. Fit tile closely to electrical...
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the use of pieces that are less than half of a tile...
	F. Joint Widths: Unless otherwise indicated, install tile with the following joint widths:
	1. Ceramic Mosaic Tile:  1/8 inch.

	G. Expansion Joints: Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated. Form joints during installation of setting materials, mortar beds, and tile. Do not saw-cut joints af...
	1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.

	H. Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor unless otherwise indicated.
	1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor finishes, set thresholds in modified dry-set mortar (thinset).
	2. Do not extend waterproof membrane or crack isolation membrane under thresholds set in modified dry-set mortar. Fill joints between such thresholds and adjoining tile set on cleavage membrane waterproof membrane or crack isolation membrane with elas...

	I. Metal Edge Strips: Install at locations indicated.
	J. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness that is bonded securely to substrate. Install 6 inch fiber flashing membrane at floor-wall intersect...
	K. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness that is bonded securely to substrate.

	3.4 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE
	A. Interior Floor Installations, Concrete Subfloor:
	1. Ceramic Tile Installation:  TCNA F125-Full; thinset mortar on waterproof/crack isolation membrane.
	a. Thinset Mortar:  Modified dry-set mortar.
	b. Grout:  Water-cleanable epoxy grout.





	095433 SF - Decorative Ceiling panels
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes acoustical panels and exposed suspension systems for interior ceilings.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture specified.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, and coordinated with each other, using input from installers of the items involved.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index: Class A according to ASTM E1264.
	2. Smoke-Developed Index:  200 or less.


	2.2 DECORATIVE PANELS
	A. Products: Subject to compliance with requirements, provide the following:
	1. Standard Series Panels, Stucco Pro, 76000, 24 by 24 inches; white by Genesis Ceiling Panels, Inc.


	2.3 METAL SUSPENSION SYSTEM
	A. Wide-Face, Capped, Double-Web, Aluminum Suspension System: Main and cross runners roll formed from aluminum sheet; prefinished 15/16-inch- wide flanges.
	1. Products: Subject to compliance with requirements, provide the following:
	a. Prelude Plus XL Aluminum by Armstrong World Industries.



	2.4 ACCESSORIES
	A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.
	B. Hold-Down Clips: Manufacturer's standard hold-down.

	2.5 METAL EDGE MOLDINGS AND TRIM
	A. Roll-Formed, Sheet-Aluminum Edge Moldings and Trim: Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations; formed from sheet metal of same material, finish, and color as that used for exposed f...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Measure each ceiling area and establish layout of decorative panels to balance border widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless otherwise indicated.
	B. Layout openings for penetrations centered on the penetrating items.

	3.2 INSTALLATION
	A. Install decorative panel ceilings according to ASTM C636/C636M and manufacturer's written instructions.
	B. Install edge moldings and trim of type indicated at perimeter of decorative ceiling area and where necessary to conceal edges of decorative panels.
	1. Do not use exposed fasteners, including pop rivets, on moldings and trim.
	2. Install hold-down clips in areas indicated; space according to panel manufacturer's written instructions unless otherwise indicated.




	096519 - resilient tile flooring
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Vinyl composition floor tile.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples for Verification:  Full-size units of each color and pattern of floor tile required.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each type of floor tile to include in maintenance manuals.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more than 90 deg F.  Store floor tiles on flat surfaces.

	1.6 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or more than 95 deg F, in spaces to receive floor tile during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.
	C. Close spaces to traffic during floor tile installation.
	D. Close spaces to traffic for 48 hours after floor tile installation.
	E. Install floor tile after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For resilient tile flooring, as determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.


	2.2 VINYL COMPOSITION FLOOR TILE
	A. Product:  Provide product indicated on Drawings.
	B. Tile Standard:  ASTM F 1066, Class 2, through-pattern tile.
	C. Wearing Surface:  Smooth.
	D. Thickness:  0.125 inch.
	E. Size:  12 by 12 inches.
	F. Colors and Patterns:  As indicated by manufacturer's designations.

	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by floor tile and adhesive manufacturers to suit floor tile and substrate conditions indicated.
	C. Floor Polish:  Provide protective, liquid floor-polish products recommended by floor tile manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of floor tile.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor tile manufacturer.  Do not use solvents.
	3. Alkalinity and Adhesion Testing:  Perform tests recommended by floor tile manufacturer.  Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less than 5 or more th...
	4. Moisture Testing:  Proceed with installation only after substrates pass testing according to floor tile manufacturer's written recommendations, but not less stringent than the following:
	a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours.
	b. Perform relative humidity test using in situ probes according to ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 percent relative humidity level.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install floor tiles until they are the same temperature as the space where they are to be installed.
	1. At least 48 hours in advance of installation, move resilient floor tile and installation materials into spaces where they will be installed.

	E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient floor tile.

	3.3 FLOOR TILE INSTALLATION
	A. Install acoustic underlayment under vinyl composition floor tile (U-RF1) in accordance with Section 096013.
	B. Comply with manufacturer's written instructions for installing floor tile.
	C. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles square with room axis.

	D. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles.
	1. Lay tiles with grain running in one direction.

	E. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.
	F. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles to center of door openings.
	G. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent marking device.
	H. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surfa...

	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting floor tile.
	B. Perform the following operations immediately after completing floor tile installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect floor tile from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Floor Polish:  Remove soil, adhesive, and blemishes from floor tile surfaces before applying liquid floor polish.
	1. Apply two coat(s).

	E. Cover floor tile until Substantial Completion.



	099123 FL - Interior Painting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following interior substrates:
	1. Concrete.
	2. Concrete masonry units (CMUs).
	3. Steel and iron.
	4. Wood.
	5. Gypsum board.

	B. Related Sections include the following:
	1. Division 05 Sections for shop priming of metal substrates with primers specified in this Section.


	1.3 DEFINITIONS
	A. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	B. Samples for Verification: For each type of paint system and in each color and gloss of topcoat.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint:  5 percent, but not less than 1 gal. of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Sherwin-Williams Company (The).

	B. Products: Subject to compliance with requirements, provide products listed in the Interior Painting Schedule for the paint category indicated.

	2.2 PAINT, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products Lists."
	B. Material Compatibility:
	1. Materials for use within each paint system shall be compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, products shall be recommended in writing by topcoat manufacturers for use in paint system and on substrate indicated.

	C. Colors:  As selected by Architect from manufacturer's full range.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Concrete: 12 percent.
	2. Masonry (Clay and CMUs): 12 percent.
	3. Wood: 15 percent.
	4. Gypsum Board: 12 percent.

	C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
	D. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.
	E. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and paint systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written instructions.
	F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods recommended in writing by paint manufacturer[.] [ but not less than the following:]
	1. SSPC-SP 3.

	G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint is abraded. Paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	I. Wood Substrates:
	1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
	2. Sand surfaces that will be exposed to view, and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler. Sand smooth when dried.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.
	D. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed in occupied spaces:
	a. Equipment, including panelboards.
	b. Uninsulated metal piping.
	c. Uninsulated plastic piping.
	d. Pipe hangers and supports.
	e. Metal conduit.
	f. Plastic conduit.
	g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	h. Other items as directed by Architect.

	2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.


	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces:
	1. Prime Coat: Sherwin Williams Loxon Conditioner.
	2. Intermediate Coat: Match topcoat.
	3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy K46W00151

	B. CMU Substrates:
	1. Prime Coat: Sherwin Williams Loxon Conditioner.
	2. Intermediate Coat: Match topcoat.
	3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy K46W00151

	C. Steel Substrates:
	1. Prime Coat: Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer B66W01310.
	2. Intermediate Coat: Match topcoat.
	3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy K46W00151

	D. Galvanized-Metal Substrates:
	1. Prime Coat: Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer B66W01310.
	2. Intermediate Coat: Match topcoat.
	3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy K46W00151

	E. Wood Substrates:
	1. Prime Coat: Sherwin-Williams Extreme Block Stain Blocking Primer/Sealer B49W00600.
	2. Intermediate Coat: Match topcoat.
	3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy K46W00151

	F. Gypsum Board Substrates:
	1. Prime Coat: Sherwin-Williams ProMar 200 Zero Interior Latex Primer B28W02600/B28WQ2600.
	2. Intermediate Coat: Match topcoat.
	3. Topcoat: Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Semi-Gloss Epoxy K46W00151




	102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Washroom accessories.
	2. Warm-air dryers.
	3. Underlavatory guards.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.


	PART 2 -  PRODUCTS
	2.1 OWNER FURNISHED MATERIALS
	A. Owner Furnished Materials:
	1. Shower curtains and hooks.
	2. Soap dispensers.


	2.2 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.3 PUBLIC-USE WASHROOM ACCESSORIES
	A. Toilet Tissue (Roll) Dispenser:
	1. Products: Subject to compliance with requirements, provide the following:
	a. Cascades Pro Tandem Jumbo Toilet Paper Dispenser.
	1) Description: Double-roll dispenser.
	2) Mounting: Surface mounted.
	3) Capacity: Designed for 9 inch diameter tissue rolls.
	4) Material and Finish: ABS plastic.



	B. Grab Bar:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. A&J Washroom Accessories, Inc.
	b. American Specialties, Inc.; ASI Group.
	c. Bobrick Washroom Equipment, Inc.
	d. Bradley Corporation.

	2. Mounting: Flanges with concealed exposed fasteners.
	3. Material: Stainless steel, 0.05 inch thick.
	a. Finish: Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area.

	4. Outside Diameter: 1-1/4 inches 1-1/2 inches.
	5. Configuration and Length: As indicated on Drawings.

	C. Mirror Unit:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Bobrick B-166-1830 or comparable product by one of the following:
	a. A&J Washroom Accessories, Inc.
	b. American Specialties, Inc.; ASI Group.
	c. Bradley Corporation.

	2. Frame: Stainless-steel channel.
	a. Corners: Mitered and mechanically interlocked.

	3. Integral Shelf: 5 inches deep.
	4. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated below.
	a. One-piece, galvanized-steel, wall-hanger device with spring-action locking mechanism to hold mirror unit in position with no exposed screws or bolts.
	b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring a special tool to remove.


	D. Shower Curtain Rod:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Bobrick B-207 or comparable product by one of the following:
	a. A&J Washroom Accessories, Inc.
	b. American Specialties, Inc.; ASI Group.
	c. Bradley Corporation.

	2. Outside Diameter: 1 inch.
	3. Mounting: Flanges with concealed fasteners.
	4. Rod Material and Finish: Stainless steel, No. 7 finish (polished).
	5. Flange Material and Finish: Stainless steel, No. 7 finish (polished).
	6. Accessories: Integral chrome-plated brass glide hooks.

	E. Towel Hook:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Bobrick B-671 or comparable product by one of the following:
	a. A&J Washroom Accessories, Inc.
	b. American Specialties, Inc.; ASI Group.
	c. Bradley Corporation.

	2. Description: Single-prong unit.
	3. Material and Finish: Stainless steel, No. 7 finish (polished).


	2.4 WARM-AIR DRYERS
	A. High-Speed Warm-Air Dryer <Insert drawing designation>:
	1. Products: Subject to compliance with requirements, provide the following:
	a. Excel Dryer Inc.; XL-BW-ECO

	2. Description: High-speed, warm-air hand dryer for rapid hand drying.
	3. Mounting: Surface mounted.
	4. Operation: Electronic-sensor activated with operation time of 10 to 15 seconds.
	5. Cover Material and Finish: Steel, with white enamel finish.
	6. Electrical Requirements: 110-120V, 4.3-4.5A, 60Hz.


	2.5 UNDERLAVATORY GUARDS
	A. Underlavatory Guard:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Plumberex Specialty Products, Inc.
	b. Truebro by IPS Corporation.

	2. Description: Insulating pipe covering for supply and drain piping assemblies that prevents direct contact with and burns from piping; allow service access without removing coverings.
	3. Material and Finish: Antimicrobial, molded plastic, white.


	2.6 FABRICATION
	A. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. Provide minimum of six keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars: Install to withstand a downward load of at least 250 lbf, when tested according to ASTM F 446.



	122113 - LOUVER BLINDS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Horizontal louver blinds with aluminum slats.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting horizontal louver blinds and accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For horizontal louver blinds, include fabrication and installation details.
	C. Samples for Verification: For each type and color of horizontal louver blind indicated.
	1. Slat: Not less than 12 inches long.
	2. Valance: Full-size unit, not less than 12 inches wide.

	D. Product Schedule: For horizontal louver blinds. Use same designations indicated on Drawings.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For horizontal louver blinds to include in maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Horizontal Louver Blinds: Full-size units equal to 5 percent of quantity installed for each size, color, texture, pattern, and gloss indicated, but no fewer than two units.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver horizontal louver blinds in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not install horizontal louver blinds until construction and wet-work and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indic...
	B. Field Measurements: Where horizontal louver blinds are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings. Allow clearances for operati...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Provide products that comply with ANSI A100.1-2018, "Standard for Safety of Window Covering Products."

	2.2 MANUFACTURERS
	A. Source Limitations: Obtain horizontal louver blinds from single source from single manufacturer.

	2.3 HORIZONTAL LOUVER BLINDS, ALUMINUM SLATS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Hunter Douglas Contract.
	2. Levolor Contract; a Newell Rubbermaid company.
	3. Springs Window Fashions; SWFcontract.

	B. Slats: Aluminum; alloy and temper recommended by producer for type of use and finish indicated; with crowned profile and radius corners.
	1. Width: 1 inch.
	2. Thickness: Manufacturer's standard.
	3. Spacing: Manufacturer's standard.
	4. Finish: Ionized antistatic, dust-repellent, baked polyester finish.

	C. Headrail: Formed steel or extruded aluminum; long edges returned or rolled. Headrails fully enclose operating mechanisms on three sides.
	1. Capacity: One blind(s) per headrail unless otherwise indicated.
	2. Ends: Manufacturer's standard.
	3. Manual Lift Mechanism:
	a. Provide cordless operation or corded type that meets the requirements of ANSI 100.1-2018.
	b. Lift-Lock: Variable; stops lift mechanism at user-selected position within blind full operating range.

	4. Manual Tilt Mechanism: Enclosed worm-gear mechanism and linkage rod that adjusts ladders.
	a. Tilt: Two-direction, positive stop or lockout limited at an angle of 80 degrees from horizontal, both directions.
	b. Operator: Corrosion-resistant steel rod.
	c. Over-Rotation Protection: Manufacturer's detachable operator or slip clutch to prevent over rotation of gear.

	5. Manual Lift-Operator and Tilt-Operator Lengths: Manufacturer's standard.
	6. Manual Lift-Operator and Tilt-Operator Locations: Manufacturer's standard unless otherwise indicated.
	7. Integrated Headrail/Valance: Curved face.

	D. Bottom Rail: Formed-steel or extruded-aluminum tube that secures and protects ends of ladders and lift cords and has plastic- or metal-capped ends.
	1. Type: Manufacturer's standard.

	E. Lift Cords or Handles: Manufacturer's standard.
	F. Ladders: Evenly spaced across headrail at spacing that prevents long-term slat sag.
	1. Type: Braided cord.

	G. Valance: Manufacturer's standard.
	H. Mounting Brackets: With spacers and shims required for blind placement and alignment indicated.
	1. Type: Overhead.
	2. Intermediate Support: Provide intermediate support brackets to produce support spacing recommended by blind manufacturer for weight and size of blind.

	I. Hold-Down Brackets and Hooks or Pins: Manufacturer's standard.
	J. Colors, Textures, Patterns, and Gloss:
	1. Slats: As selected by Architect from manufacturer's full range.
	2. Components: Provide rails, cords, ladders, and materials exposed to view matching or coordinating with slat color unless otherwise indicated.


	2.4 HORIZONTAL LOUVER BLIND FABRICATION
	A. Product Safety Standard: Fabricate horizontal louver blinds to comply with WCMA A 100.1 including requirements for corded, flexible, looped devices; lead content of components; and warning labels.
	B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg F:
	1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of opening in which blind is installed less 1/4 inch per side or 1/2 inch total, plus or minus 1/8 inch . Length equal to head-to-sill dimension of opening in which blind is ...

	C. Mounting and Intermediate Brackets: Designed for removal and reinstallation of blind without damaging blind and adjacent surfaces, for supporting blind components, and for bracket positions and blind placement indicated.
	D. Installation Fasteners: No fewer than two fasteners per bracket, fabricated from metal noncorrosive to brackets and adjoining construction; type designed for securing to supporting substrate; and supporting blinds and accessories under conditions o...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install horizontal louver blinds level and plumb, aligned and centered on openings, and aligned with adjacent units according to manufacturer's written instructions.
	1. Locate so exterior slat edges are not closer than 1 inch from interior faces of glass and not closer than 1/2 inch from interior faces of glazing frames through full operating ranges of blinds.
	2. Install mounting and intermediate brackets to prevent deflection of headrails.
	3. Install with clearances that prevent interference with adjacent blinds, adjacent construction, and operating hardware of glazed openings, other window treatments, and similar building components and furnishings.


	3.3 ADJUSTING
	A. Adjust horizontal louver blinds to operate free of binding or malfunction through full operating ranges.

	3.4 CLEANING AND PROTECTION
	A. Clean horizontal louver blind surfaces after installation according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions in a manner acceptable to manufacturer and Installer that ensures that horizontal louver blinds are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged horizontal louver blinds that cannot be repaired in a manner approved by Architect before time of Substantial Completion.



	123623 - PLASTIC-LAMINATE-CLAD COUNTERTOPS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes plastic-laminate countertops.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product, including panel products, high-pressure decorative laminate and  adhesive for bonding plastic laminate.
	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show locations and sizes of cutouts and holes for items installed in plastic-laminate countertops.

	C. Samples for Verification:
	1. Plastic laminates, 8 by 10 inches, for each color, pattern, and surface finish.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For the following:
	1. Composite wood products.
	2. High-pressure decorative laminate.
	3. Adhesives.

	B. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates.

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.  Shop is a certified participant in AWI's ...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver countertops until painting and similar operations that could damage countertops have been completed in installation areas.  If countertops must be stored in other than installation areas, store only in areas where environmental condi...

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install countertops until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F and relative humidity between 43 and 70 percent dur...
	B. Field Measurements:  Where countertops are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with c...


	PART 2 -  PRODUCTS
	2.1 PLASTIC-LAMINATE COUNTERTOPS
	A. Grade: AWI Custom.
	B. High-Pressure Decorative Laminate:  NEMA LD 3, Grade HGS.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Abet Laminati, Inc.
	b. Formica Corporation.
	c. Lamin-Art, Inc.
	d. Panolam Industries International, Inc.
	e. Wilsonart International; Div. of Premark International, Inc.


	C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As indicated by manufacturer's designations.

	D. Edge Treatment:  Same as laminate cladding on horizontal surfaces.
	E. Core Material:  Particleboard or medium-density fiberboard.
	F. Core Material at Sinks:  Particleboard made with exterior glue or medium-density fiberboard made with exterior glue.
	G. Core Thickness:  3/4 inch.
	1. Build up countertop thickness to 1-1/2 inches at front, back, and ends with additional layers of core material laminated to top.

	H. Paper Backing:  Provide paper backing on underside of countertop substrate.

	2.2 WOOD MATERIALS
	A. Wood Products:  Provide materials that comply with requirements of referenced quality standard unless otherwise indicated.
	1. Wood Moisture Content:  5 to 10 percent.

	B. Composite Wood Products:  Provide materials that comply with requirements of referenced quality standard for each type of woodwork and quality grade specified unless otherwise indicated.
	1. Medium-Density Fiberboard:  ANSI A208.2, Grade 130, made with binder containing no urea formaldehyde.
	2. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea formaldehyde.


	2.3 ACCESSORIES
	A. Grommets for Cable Passage through Countertops:  2-inch OD,, molded-plastic grommets and matching plastic caps with slot for wire passage.

	2.4 MISCELLANEOUS MATERIALS
	A. Adhesives:  Do not use adhesives that contain urea formaldehyde.
	1. Use adhesives that meet the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

	B. Adhesive for Bonding Plastic Laminate:  As selected by fabricator to comply with requirements.
	1. Adhesive for Bonding Edges:  Hot-melt adhesive or adhesive specified above for faces.

	C. Installation Adhesive:
	1. Adhesives shall have a VOC content of 70 g/L or less.


	2.5 FABRICATION
	A. Fabricate countertops to dimensions, profiles, and details indicated.  Provide front and end overhang of 1 inch over base cabinets.  Ease edges to radius indicated for the following:
	B. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site, provide ample allowance for scribin...
	C. Shop cut openings to maximum extent possible to receive appliances, plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings.  Sand ...
	1. Seal edges of openings in countertops with a coat of varnish.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition countertops to average prevailing humidity conditions in installation areas.
	B. Before installing countertops, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.

	3.2 INSTALLATION
	A. Grade:  Install countertops to comply with same grade as item to be installed.
	B. Assemble countertops and complete fabrication at Project site to the extent that it was not completed in the shop.
	1. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar items.
	2. Seal edges of cutouts by saturating with varnish.

	C. Field Jointing:  Where possible, make in the same manner as shop jointing, using dowels, splines, adhesives, and fasteners recommended by manufacturer.  Prepare edges to be joined in shop so Project-site processing of top and edge surfaces is not r...
	1. Secure field joints in plastic-laminate countertops with concealed clamping devices located within 6 inches of front and back edges and at intervals not exceeding 24 inches.  Tighten according to manufacturer's written instructions to exert a const...

	D. Install countertops level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb to a tolerance of 1/8 inch in 96 inches.
	E. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	F. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	2. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls with adhesive.
	3. Seal junctures of tops, splashes, and walls with mildew-resistant silicone sealant or another permanently elastic sealing compound recommended by countertop material manufacturer.


	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective countertops, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean countertops on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in plumbing equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considerin...

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger:  NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

	K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.
	4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset wh...


	PART 3 -  EXECUTION (Not Applicable)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Flexible-hose packless expansion joints.
	2. Pipe loops and swing connections.
	3. Alignment guides and anchors.


	1.3 PERFORMANCE REQUIREMENTS
	A. Compatibility:  Products shall be suitable for piping service fluids, materials, working pressures, and temperatures.
	B. Capability:  Products to absorb 200 percent of maximum axial movement between anchors.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Delegated-Design Submittal:  For each anchor and alignment guide indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Design Calculations:  Calculate requirements for thermal expansion of piping systems and for selecting and designing expansion joints, loops, and swing connections.
	2. Anchor Details:  Detail fabrication of each anchor indicated.  Show dimensions and methods of assembly and attachment to building structure.
	3. Alignment Guide Details:  Detail field assembly and attachment to building structure.
	4. Schedule:  Indicate type, manufacturer's number, size, material, pressure rating, end connections, and location for each expansion joint.


	1.5 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Product Certificates:  For each type of expansion joint, from manufacturer.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For expansion joints to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. ASME Boiler and Pressure Vessel Code:  Section IX.



	PART 2 -  PRODUCTS
	2.1 PACKLESS EXPANSION JOINTS
	A. Flexible-Hose Packless Expansion Joints:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Flex-Hose Co., Inc.
	b. Flexicraft Industries.
	c. Flex Pression Ltd.
	d. Metraflex, Inc.

	2. Description:  Manufactured assembly with inlet and outlet elbow fittings and two flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section of flexible hose.
	3. Flexible Hose:  Corrugated-metal inner hoses and braided outer sheaths.
	4. Expansion Joints for Copper Tubing NPS 2 and Smaller:  Copper-alloy fittings with solder-joint end connections.
	a. Bronze hoses and double-braid bronze sheaths with 700 psig at 70 deg F and 500 psig at 450 deg F ratings.

	5. Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4:  Copper-alloy fittings with threaded end connections.
	a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 420 psig at 70 deg F and 315 psig at 450 deg F ratings.

	6. Expansion Joints for Steel Piping NPS 2 and Smaller:  Stainless-steel fittings with threaded end connections.
	a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 700 psig at 70 deg F and 515 psig at 600 deg F ratings.

	7. Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6:  Stainless-steel fittings with flanged end connections.
	a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 275 psig at 70 deg F and 200 psig at 600 deg F ratings.



	2.2 ALIGNMENT GUIDES AND ANCHORS
	A. Alignment Guides:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Adsco Manufacturing LLC.
	b. Advanced Thermal Systems, Inc.
	c. Flex-Hose Co., Inc.
	d. Flexicraft Industries.
	e. Flex-Weld, Inc.
	f. Hyspan Precision Products, Inc.
	g. Metraflex, Inc.

	2. Description:  Steel, factory-fabricated alignment guide, with bolted two-section outer cylinder and base for attaching to structure; with two-section guiding spider for bolting to pipe.

	B. Anchor Materials:
	1. Steel Shapes and Plates:  ASTM A 36/A 36M.
	2. Bolts and Nuts:  ASME B18.10 or ASTM A 183, steel hex head.
	3. Washers:  ASTM F 844, steel, plain, flat washers.
	4. Mechanical Fasteners:  Insert-wedge-type stud with expansion plug anchor for use in hardened portland cement concrete, with tension and shear capacities appropriate for application.
	a. Stud:  Threaded, zinc-coated carbon steel.
	b. Expansion Plug:  Zinc-coated steel.
	c. Washer and Nut:  Zinc-coated steel.

	5. Chemical Fasteners:  Insert-type-stud, bonding-system anchor for use with hardened portland cement concrete, with tension and shear capacities appropriate for application.
	a. Bonding Material:  ASTM C 881/C 881M, Type IV, Grade 3, two-component epoxy resin suitable for surface temperature of hardened concrete where fastener is to be installed.
	b. Stud:  ASTM A 307, zinc-coated carbon steel with continuous thread on stud unless otherwise indicated.
	c. Washer and Nut:  Zinc-coated steel.




	PART 3 -  EXECUTION
	3.1 EXPANSION-JOINT INSTALLATION
	A. Install expansion joints of sizes matching sizes of piping in which they are installed.

	3.2 PIPE LOOP AND SWING CONNECTION INSTALLATION
	A. Install pipe loops cold-sprung in tension or compression as required to partly absorb tension or compression produced during anticipated change in temperature.
	B. Connect risers and branch connections to mains with at least five pipe fittings including tee in main.
	C. Connect risers and branch connections to terminal units with at least four pipe fittings including tee in riser.
	D. Connect mains and branch connections to terminal units with at least four pipe fittings including tee in main.

	3.3 ALIGNMENT-GUIDE AND ANCHOR INSTALLATION
	A. Install alignment guides to guide expansion and to avoid end-loading and torsional stress.
	B. Install one guide(s) on each side of pipe expansion fittings and loops.  Install guides nearest to expansion joint not more than four pipe diameters from expansion joint.
	C. Attach guides to pipe and secure guides to building structure.
	D. Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 and to prevent transfer of loading and stresses to connected equipment.
	E. Anchor Attachments:
	1. Anchor Attachment to Black-Steel Pipe:  Attach by welding.  Comply with ASME B31.9 and ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	2. Anchor Attachment to Galvanized-Steel Pipe:  Attach with pipe hangers.  Use MSS SP-69, Type 42, riser clamp welded to anchor.
	3. Anchor Attachment to Copper Tubing:  Attach with pipe hangers.  Use MSS SP-69, Type 24, U-bolts bolted to anchor.

	F. Fabricate and install steel anchors by welding steel shapes, plates, and bars.  Comply with ASME B31.9 and AWS D1.1/D1.1M.
	1. Anchor Attachment to Steel Structural Members:  Attach by welding.
	2. Anchor Attachment to Concrete Structural Members:  Attach by fasteners.  Follow fastener manufacturer's written instructions.

	G. Use grout to form flat bearing surfaces for guides and anchors attached to concrete.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Stack-sleeve fittings.
	3. Sleeve-seal systems.
	4. Sleeve-seal fittings.
	5. Grout.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes:  Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral water stop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with

	2.2 STACK-SLEEVE FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Smith, Jay R. Mfg. Co.
	2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group.

	B. Description:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring, bolts, and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with setscrews.


	2.3 SLEEVE-SEAL SYSTEMS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Advance Products & Systems, Inc.
	2. CALPICO, Inc.
	3. Metraflex Company (The).
	4. Pipeline Seal and Insulator, Inc.
	5. Proco Products, Inc.

	B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates:  Stainless steel.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.4 SLEEVE-SEAL FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products the available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Presealed Systems.

	B. Description:  Manufactured plastic, sleeve-type, water stop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber water stop collar with center opening to match piping OD.

	2.5 GROUT
	A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Non-shrink; recommended for interior and exterior applications.
	C. Design Mix:  5000-psi, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inches above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint.  Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for firestopping specified in Division 07 Section...

	3.2 STACK-SLEEVE-FITTING INSTALLATION
	A. Install stack-sleeve fittings in new slabs as slabs are constructed.
	1. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	2. Secure flashing between clamping flanges for pipes penetrating floors with membrane waterproofing.  Comply with requirements for flashing specified in Division 07 Section "Sheet Metal Flashing and Trim."
	3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.
	4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.
	5. Using grout, seal the space around outside of stack-sleeve fittings.

	B. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  Seal pipe penetrations with fire stop materials.  Comply with requirements for fire stopping specified in Division 07 Section "Penetration Fire stopping."

	3.3 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.4 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position water stop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls above Grade:
	a. Piping Smaller Than NPS 6:  Galvanized-steel wall sleeves or pipe sleeves.
	b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves or pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves with sleeve-seal system] Galvanized-steel wall sleeves with sleeve-seal system or Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves with sleeve-seal system or Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs-on-Grade:
	a. Piping Smaller Than NPS 6:  Galvanized-steel wall sleeves with sleeve-seal system or Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping NPS 6 and Larger: Galvanized-steel wall sleeves with sleeve-seal system or Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.


	4. Concrete Slabs above Grade:
	a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves or Stack-sleeve and seal fittings.
	b. Piping NPS 6 and Larger:  Galvanized-steel-pipe sleeves or Stack-sleeve and seal fittings.

	5. Interior Partitions:
	a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves.
	b. Piping NPS 6 and Larger:  Galvanized-steel-sheet sleeves.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners.
	D. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed hinge and setscrew.
	E. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, concealed and exposed-rivet hinge, and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates:  Cast brass with concealed hinge.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and with OD that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
	b. Chrome-Plated Piping:  One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Insulated Piping:  One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	h. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	i. Bare Piping in Equipment Rooms:  One-piece, cast-brass or split-casting brass type with polished, chrome-plated or rough-brass finish.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping:  One-piece, floor-plate type.
	2. Existing Piping:  Split-casting, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Liquid-in-glass thermometers.
	2. Thermowells.
	3. Dial-type pressure gages.
	4. Gage attachments.
	5. Test plugs.

	B. Related Sections:
	1. Division 21 Section "Facility Fire-Suppression Water-Service Piping" for fire-protection water-service meters outside the building.
	2. Division 21 fire-suppression piping Sections for fire-protection pressure gages.
	3. Division 22 Section "Facility Water Distribution Piping" for domestic water meters and combined domestic and fire-protection water-service meters outside the building.
	4. Division 22 Section "Domestic Water Piping" for water meters inside the building.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For each type of meter and gage, from manufacturer.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Palmer Wahl Instrumentation Group.
	b. Trerice, H. O. Co.
	c. Weiss Instruments, Inc.
	d. Winters Instruments - U.S.

	2. Standard:  ASME B40.200.
	3. Case:  Cast aluminum 7-inch nominal size unless otherwise indicated.
	4. Case Form:  Adjustable angle unless otherwise indicated.
	5. Tube:  Glass with magnifying lens and blue or red organic liquid.
	6. Tube Background:  Nonreflective aluminum with permanently etched scale markings graduated in deg F and deg C.
	7. Window:  Glass.
	8. Stem:  Aluminum and of length to suit installation.
	a. Design for Thermowell Installation:  Bare stem.

	9. Connector:  1-1/4 inches, with ASME B1.1 screw threads.
	10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard:  ASME B40.200.
	2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES.
	5. Type:  Stepped shank unless straight or tapered shank is indicated.
	6. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
	7. Internal Threads:  1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
	8. Bore:  Diameter required to match thermometer bulb or stem.
	9. Insertion Length:  Length required to match thermometer bulb or stem.
	10. Lagging Extension:  Include on thermowells for insulated piping and tubing.
	11. Bushings:  For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Ashcroft Inc.
	b. Ernst Flow Industries.
	c. Palmer Wahl Instrumentation Group.
	d. Trerice, H. O. Co.
	e. Weiss Instruments, Inc.

	2. Standard:  ASME B40.100.
	3. Case:  Liquid-filled type(s); cast aluminum or drawn; 6-inch nominal diameter.
	4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated.
	5. Pressure Connection:  Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement:  Mechanical, with link to pressure element and connection to pointer.
	7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi and kPa.
	8. Pointer:  Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Stainless steel.
	11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range.


	2.4 GAGE ATTACHMENTS
	A. Snubbers:  ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and piston-type surge-dampening device.  Include extension for use on insulated piping.
	B. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

	2.5 TEST PLUGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Miljoco Corporation.
	2. Peterson Equipment Co., Inc.
	3. Trerice, H. O. Co.
	4. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
	5. Weiss Instruments, Inc.

	B. Description:  Test-station fitting made for insertion into piping tee fitting.
	C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F.
	F. Core Inserts:  Chlorosulfonated polyethylene synthetic self-sealing rubber.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install valve and snubber in piping for each pressure gage for fluids.
	G. Install test plugs in piping tees.
	H. Install thermometers in the following locations:
	1. Inlet and outlet of each water heater.
	2. Inlet and outlet of each domestic hot-water storage tank.

	I. Install pressure gages in the following locations:
	1. Building water service entrance into building.
	2. Inlet and outlet of each pressure-reducing valve.
	3. Suction and discharge of each domestic water pump.


	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each domestic water heater shall be one of the following:
	1. Direct-mounted, metal-case, vapor-actuated type.
	2. Industrial-style, liquid-in-glass type.
	3. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

	B. Thermometers at inlet and outlet of each domestic hot-water storage tank shall be one of the following:
	1. Direct-mounted, metal-case, vapor-actuated type.
	2. Industrial-style, liquid-in-glass type.
	3. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

	C. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Domestic Cold-Water Piping:  0 to 100 deg F.
	B. Scale Range for Domestic Hot-Water Piping:  0 to 250 deg F.

	3.6 PRESSURE-GAGE SCHEDULE
	A. Pressure gages at discharge of each water service into building shall be the following:
	1. Liquid-filled Sealed direct-mounted, metal case.
	2. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

	B. Pressure gages at inlet and outlet of each water pressure-reducing valve shall be the following:
	1. Liquid-filled Sealed direct-mounted, metal case.
	2. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

	C. Pressure gages at suction and discharge of each domestic water pump shall be the following:
	1. Liquid-filled Sealed direct-mounted, metal case.
	2. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.


	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Water Service Piping:  0 to 160 psi.
	B. Scale Range for Domestic Water Piping:  0 to 100 psi.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Bronze lift check valves.
	3. Bronze swing check valves.
	4. Lubricated plug valves.

	B. Related Sections:
	1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections only.
	2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and schedules.


	1.3 DEFINITIONS
	A. CWP:  Cold working pressure.
	B. EPDM:  Ethylene propylene copolymer rubber.
	C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	D. NRS:  Nonrising stem.
	E. OS&Y:  Outside screw and yoke.
	F. RS:  Rising stem.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.

	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set ball and plug valves open to minimize exposure of functional surfaces.
	4. Set butterfly valves closed or slightly open.
	5. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor storage is necessary, store valves off the ground in watertight enclosures.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Handlever:  For quarter-turn valves NPS 6 and smaller.
	2. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5 plug valves, for each size square plug-valve head.

	E.  Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
	1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.

	F. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Solder Joint:  With sockets according to ASME B16.18.
	3. Threaded:  With threads according to ASME B1.20.1.

	G. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Hammond Valve.
	d. Milwaukee Valve Company.
	e. NIBCO INC.
	f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Stainless steel.
	i. Ball:  Stainless steel, vented.
	j. Port:  Full.


	B.  Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Hammond Valve.
	c. Milwaukee Valve Company.
	d. NIBCO INC.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Three piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Stainless steel.
	i. Ball:  Stainless steel, vented.
	j. Port:  Full.



	2.3 BRONZE LIFT CHECK VALVES
	A. Class 125, Lift Check Valves with Nonmetallic Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Hammond Valve.
	b. Milwaukee Valve Company.
	c. Mueller Steam Specialty; a division of SPX Corporation.
	d. NIBCO INC.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 2.
	b. CWP Rating:  200 psig.
	c. Body Design:  Vertical flow.
	d. Body Material:  ASTM B 61 or ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  NBR, PTFE, or TFE.



	2.4 BRONZE SWING CHECK VALVES
	A. Class 125, Bronze Swing Check Valves with Nonmetallic Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Jenkins Valves.
	b. Hammond Valve.
	c. Milwaukee Valve Company.
	d. NIBCO INC.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 4.
	b. CWP Rating:  200 psig.
	c. Body Design:  Horizontal flow.
	d. Body Material:  ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  PTFE or TFE.



	2.5 LUBRICATED PLUG VALVES
	A. Class 125, Regular-Gland, Lubricated Plug Valves with Threaded Ends:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Nordstrom Valves, Inc.

	2. Description:
	a. Standard:  MSS SP-78, Type II.
	b. CWP Rating:  200 psig.
	c. Body Material:  ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-sealing system.
	d. Pattern:  Regular.
	e. Plug:  Cast iron or bronze with sealant groove.


	B. Class 125, Cylindrical, Lubricated Plug Valves with Threaded Ends:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Homestead Valve; a division of Olson Technologies, Inc.
	b. Milliken Valve Company.
	c. R & M Energy Systems; a unit of Robbins & Myers, Inc.

	2. Description:
	a. Standard:  MSS SP-78, Type IV.
	b. CWP Rating:  200 psig.
	c. Body Material:  ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-sealing system.
	d. Pattern:  [Regular or short] [Venturi] <Insert pattern>.
	e. Plug:  Cast iron or bronze with sealant groove.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves:  In horizontal position with hinge pin level.
	2. Lift Check Valves:  With stem upright and plumb.


	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball,  plug valves.

	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Steel Piping, NPS 2 and Smaller:  Threaded ends.
	3. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	4. For Steel Piping, NPS 5 and Larger:  Flanged ends.


	3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller:
	1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Ball Valves:  Two or Three piece, full port, bronze with [bronze] stainless-steel trim.
	3. Bronze Swing Check Valves:  Class 125, nonmetallic disc.

	B. Pipe NPS 2-1/2 and Larger:
	4. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of flanged ends.
	5. Iron Ball Valves:  Class 150.
	6. Iron Swing Check Valves:  Class 125, nonmetallic-to-metal seats.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe positioning systems.
	7. Equipment supports.

	B. Related Sections:
	1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe and equipment supports.


	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.


	1.5  SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.

	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations:  Calculate requirements for designing trapeze hangers.

	D. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	B.  Copper Pipe Hangers:
	1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.
	c. Flex-Strut Inc.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut Corporation; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard:  MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Electroplated zinc.

	B. Non-MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International; a subsidiary of Mueller Water Products Inc.
	b. Empire Industries, Inc.
	c. ERICO International Corporation.
	d. NIBCO INC.
	e. PHD Manufacturing, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard:  Comply with MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Coating:  Zinc.


	2.4 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Carpenter & Paterson, Inc.
	2. Clement Support Services.
	3. ERICO International Corporation.
	4. National Pipe Hanger Corporation.
	5. PHS Industries, Inc.
	6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
	7. Piping Technology & Products, Inc.
	8. Rilco Manufacturing Co., Inc.
	9. Value Engineered Products, Inc.

	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6  PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.7 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E.  Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	F. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for requirements for pipe positioning systems for plumbing fixtures.
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping.  Install ...
	L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Suspended hangers from building structural members and concrete floor slabs as follows:
	1. Install hangers plumb and free from contact with objects within ceiling plenum that are not part of supporting structural system.  Splay hangers only where required to miss obstructions and offsets resulting horizontal forces by bracing, counterspl...
	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hange...
	3. Secure hangers either directly to structural steel or to inserts, eyescrews, or other devices that are secure and appropriate for substrate and in a manner that will not cause them to deteriorate or otherwise fail due to age, corrosion, or elevated...
	4. Anchors must be installed in "rib" portion of metal deck/concrete slab (thickest part of slab).
	5. Do not attach hangers to steel deck tabs.
	6. Do not attach hangers to steel roof deck. Provide supplemental framing between structural members where spacing of members exceeds required spacing of hangers.

	O. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp shall not project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.
	b. NPS 4:  12 inches long and 0.06 inch thick.

	5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3  METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little or no insulation is required.
	5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of noninsulated, stationary pipes NPS 3/4 to NPS 8.
	7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8.
	11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3.
	12. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30.
	13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or contraction.
	14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.
	17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction might occur.
	19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.
	20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
	21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to NPS 30 if vertical and lateral adjustment during installation might be required in addition to expansion and contraction.

	J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

	L. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23):  For structural shapes.
	7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.
	12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  750 lb.
	b. Medium (MSS Type 32):  1500 lb.
	c. Heavy (MSS Type 33):  3000 lb.

	13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

	N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-1/4 inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment.  Include auxiliary stops for erection, hydrostatic test, and load-adjustment...
	a. Horizontal (MSS Type 54):  Mounted horizontally.
	b. Vertical (MSS Type 55):  Mounted vertically.
	c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member.


	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.
	R. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Stencils.
	5. Valve tags.
	6. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness:  Brass, 0.032-inch or Stainless steel, 0.025-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	4. Fasteners:  Stainless-steel rivets or self-tapping screws.
	5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Speci...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color: White or Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to [partially cover] [cover full] circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches high.


	2.4 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter height of 3/4 inch for access panel and door labels, equipment labels, and similar operational instructions.
	1. Stencil Material:  Aluminum or Brass.
	2. Stencil Paint:  Exterior, gloss, acrylic enamel black unless otherwise indicated.  Paint may be in pressurized spray-can form.
	3. Identification Paint:  Exterior, acrylic enamel in colors according to ASME A13.1 unless otherwise indicated.


	2.5 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass, 0.032-inch Stainless steel, 0.025-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass wire-link or beaded chain; or S-hook.

	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inchbond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating),...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.6 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size:  Approximately 4 by 7 inches.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color:  Yellow background with black lettering.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or rectangles, complying with ASME A13.1, on each piping system.
	1. Identification Paint:  Use for contrasting background.
	2. Stencil Paint:  Use for pipe marking.

	C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

	D. Pipe Label Color Schedule:
	1. Domestic Water Piping:
	a. Background Color:  White.
	b. Letter Color:  Black.

	2. Sanitary Waste and Storm Drainage Piping:
	a. Background Color:  White.
	b. Letter Color:  Black.



	3.4 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end...
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:
	1. Valve-Tag Size and Shape:
	a. Cold Water:  2 inches, round.
	b. Hot Water:  2 inches, round.

	2. Valve-Tag Color:
	a. Cold Water:  Natural.
	b. Hot Water: Natural.

	3. Letter Color:
	a. Cold Water:  Black.
	b. Hot Water:  Black.



	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.
	3. Domestic recirculating hot-water piping.
	4. Storm rain water conductor piping
	5. Condensate drainage piping.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied, if any).
	B. LEED Submittals:
	1. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation including printed statement of VOC content and chemical components.

	C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at pipe expansion joints for each type of insulation.
	3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	4. Detail removable insulation at piping specialties, equipment connections, and access panels.
	5. Detail application of field-applied jackets.
	6. Detail application at linkages of control devices.

	D. Samples:  For each type of insulation and jacket indicated.  Identify each Sample, describing product and intended use.  Sample sizes are as follows:
	1. Preformed Pipe Insulation Materials:  12 inches long by NPS 2.
	2. Jacket Materials for Pipe:  12 inches long by NPS 2.
	3. Sheet Jacket Materials:  12 inches square.
	4. Manufacturer's Color Charts:  For products where color is specified, show the full range of colors available for each type of finish material.

	E. Qualification Data:  For qualified Installer.
	F. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with req...
	G. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket mater...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.

	C. Mockups:  Before installing insulation, build mockups for each type of insulation, type of piping system application and style of insulation finish components listed below to demonstrate quality of insulation application and finishes.  Build mockup...
	1. Piping Mockups:
	a. One 10-foot section of NPS 2 straight pipe.
	b. One each of a 90-degree threaded, welded, and flanged elbow.
	c. One each of a threaded, welded, and flanged tee fitting.
	d. One NPS 2 or smaller valve, and one NPS 2-1/2 or larger valve.
	e. Four support hangers including hanger shield and insert.
	f. One threaded strainer and one flanged strainer with removable portion of insulation.
	g. One threaded reducer and one welded reducer.
	h. One pressure temperature tap.
	i. One mechanical coupling.

	2. For each mockup, fabricate cutaway sections to allow observation of application details for insulation materials, adhesives, mastics, attachments, and jackets.
	3. Notify Architect seven days in advance of dates and times when mockups will be constructed.
	4. Obtain Architect's approval of mockups before starting insulation application.
	5. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	6. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	7. Demolish and remove mockups when directed.

	D. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Supply and Drain Protective Shielding Guards:  ICC A117.1.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems.  Insulation application may begin on segments that have satisfactory test results.
	Q. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building.

	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	B. Field quality-control test reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For water valves and specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	D. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-pw" on piping.

	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling. Set valves closed to prevent rattling.

	B. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	C. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of floor when storing inside.
	D. Protect flanges, fittings, and specialties from moisture and dirt.
	E. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service ac...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Owner's written permission.


	1.8 COORDINATION
	A. Coordinate connection to water main with utility company.


	PART 2 -  PRODUCTS
	2.1 PVC PIPE AND FITTINGS
	A. PVC, AWWA Pipe: AWWA C900, Class 200, with bell end with gasket, and with spigot end.
	1. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.



	2.2 JOINING MATERIALS
	A. Refer to Section 330500 "Common Work Results for Utilities" for commonly used joining materials.
	B. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.
	C. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer, unless otherwise indicated.

	2.3 PIPING SPECIALTIES
	A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Flexible Connectors:
	1. Nonferrous-Metal Piping: Bronze hose covered with bronze wire braid; with copper-tube, pressure-type, solder-joint ends or bronze flanged ends brazed to hose.


	2.4 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard: AWWA C509.
	2) Minimum Pressure Rating: 200 psig.
	3) End Connections: Mechanical joint.
	4) Interior Coating: Complying with AWWA C550.




	2.5 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barrel...
	1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Refer to Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. General: Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping NPS 4 to NPS 8shall be the following:
	1. PE, AWWA pipe; PE, AWWA fittings; ductile-iron, mechanical-joint fittings


	3.3 VALVE APPLICATIONS
	A. General Application: Use mechanical-joint-end valves for NPS 3 and larger underground installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG, nonrising-stem gate valves for installation with indicator posts. Use co...
	B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	1. Underground Valves, NPS 3and Larger: AWWA, cast-iron, nonrising-stem, [resilient seated gate valves with valve box.


	3.4 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Section 330500 "Common Work Results for Utilities" for piping-system common requirements.

	3.5 PIPING INSTALLATION
	A. Water-Main Connection: Arrange with Owner for in location indicated in water main.
	B. Water-Main Connection: Tap water main according to requirements of the Owner and of size and in location indicated.
	C. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.

	3.6 JOINT CONSTRUCTION
	A. See Section 330500 "Common Work Results for Utilities" for basic piping joint construction.
	B. Make pipe joints according to the following:
	1. PVC Piping Gasketed mechanical Joints: Use joining materials according to AWWA C900. Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or


	3.7 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. Include anchorages for the following piping systems:
	1. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.

	C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.8 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with stem pointing up and with valve box.

	3.9 CONNECTIONS
	A. See Section 330500 "Common Work Results for Utilities" for piping connections to valves and equipment.
	B. Connect water-distribution piping to existing water main

	3.10 FIELD QUALITY CONTROL
	A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only potable water.
	B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
	1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold at test pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and hold for 1 more hour. Maximum allowable leakage is 2 quarts per hour...

	C. Prepare reports of testing activities.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping. Locate below finished grade, directly over piping. Underground warning tapes are specified in Section 312000 "Earth Moving."

	3.12 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping. Flush piping system with clean, pota...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedure if biological examination shows evidence of contamination.


	B. Prepare reports of purging and disinfecting activities.



	221116
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside buildings.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For transition fittings and dielectric fittings.

	1.4 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.
	B. Field quality-control reports.

	1.5 FIELD CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner no fewer than ten days in advance of proposed interruption of water service.
	2. Do not interrupt water service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type Lwater tube, drawn temper.
	B. Soft Copper Tube:  ASTM B 88, Type Kwater tube, annealed temper.
	C. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	D. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	E. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	F. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Solder-joint or threaded ends.


	2.3 CPVC PIPING
	A. CPVC Pipe: ASTM F 441/F 441M, Schedule 80.
	1. CPVC Socket Fittings: ASTM F 439 for Schedule 80.
	2. CPVC Threaded Fittings: ASTM F 437, Schedule 80.

	B. CPVC Piping System: ASTM D 2846/D 2846M, SDR 11, pipe and socket fittings.
	C. CPVC Tubing System: ASTM D 2846/D 2846M, SDR 11, tube and socket fittings.

	2.4 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	1. AWWA C110/A21.10, rubber, flat face, 1/8 inchthick or ASME B16.21, nonmetallic and asbestos free unless otherwise indicated.
	2. Full-face or ring type unless otherwise indicated.

	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.
	D. Flux:  ASTM B 813, water flushable.
	E. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.5 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105/A21.5.
	B. Form:  Sheet or tube.
	C. Color:  Black or natural.

	2.6 TRANSITION FITTINGS
	A. General Requirements:
	1. Same size as pipes to be joined.
	2. Pressure rating at least equal to pipes to be joined.
	3. End connections compatible with pipes to be joined.

	B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting.
	C. Sleeve-Type Transition Coupling:  AWWA C219.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; Piping Specialties Products.
	c. JCM Industries.
	d. Smith-Blair, Inc.; a Sensus company.
	e. Viking Johnson.


	D. Plastic-to-Metal Transition Fittings:
	1. Description:
	a. CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions.
	b. One end with threaded brass insert and one solvent-cement-socket or threaded end.


	E. Plastic-to-Metal Transition Unions:
	1. Description:
	a. CPVC or PVC four-part union.
	b. Brass[ or stainless-steel threaded end.
	c. Solvent-cement-joint or threaded plastic end.
	d. Rubber O-ring.
	e. Union nut.



	2.7 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
	b. Central Plastics Company.
	c. Hart Industries International, Inc.
	d. Jomar International.
	e. Matco-Norca.
	f. McDonald, A. Y. Mfg. Co.
	g. Watts; a division of Watts Water Technologies, Inc.
	h. Wilkins; a Zurn company.

	2. Standard:  ASSE 1079.
	3. Pressure Rating:  125 psigminimum at 180 deg F.
	4. End Connections:  Solder-joint copper alloy and threaded ferrous.

	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
	b. Central Plastics Company.
	c. Matco-Norca.
	d. Watts; a division of Watts Water Technologies, Inc.
	e. Wilkins; a Zurn company.

	2. Standard:  ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating:  150 psig.
	5. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.



	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install underground copper tube and ductile-iron pipe in PE encasement according to ASTM A 674 or AWWA C105/A21.5.
	E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside the building at each domestic water-service entrance.  Comply with requirements for pressure gages in Division 22 Section "Meters and Gages for Plu...
	F. Install shutoff valve immediately upstream of each dielectric fitting.
	G. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	H. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	K. Install piping to permit valve servicing.
	L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	M. Install piping free of sags and bends.
	N. Install fittings for changes in direction and branch connections.
	O. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	P. Install thermometers on inlet and outlet piping from each water heater.  Comply with requirements for thermometers in Division 22 Section "Meters and Gages for Plumbing Piping."
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping."

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Aboveground Domestic Water Piping NPS 2nd Smaller:  Plastic-to-metal transition fittings.

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2and Smaller:  Use dielectric couplings or nipples.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	1. Vertical Piping:  MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feetand Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feetif Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feetor Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4and Smaller:  60 incheswith 3/8-inchrod.
	2. NPS 1 and NPS 1-1/4:  72 incheswith 3/8-inchrod.
	3. NPS 1-1/2 and NPS 2:  96 incheswith 3/8-inchrod.
	4. NPS 2-1/2:  108 incheswith 1/2-inchrod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4 and Smaller:  84 incheswith 3/8-inchrod.
	2. NPS 1-1/2:  108 incheswith 3/8-inchrod.
	3. NPS 2:  10 feetwith 3/8-inchrod.
	4. NPS 2-1/2:  11 feetwith 1/2-inchrod.

	H. Install supports for vertical steel piping every 15 feet.
	I. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.
	J. Install vinyl-coated hangers for CPVC piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are mos...
	K. Support vertical runs of CPVC piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.  Comply with requirements for connection sizes in Division 22 plumbing fixture Sections.
	3. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.


	3.7 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification materials and installation in Division 22 Section "Identification for Plumbing Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.8 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Piping Inspections:
	a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	b. During installation, notify authorities having jurisdiction at least one day before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	1) Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing in after roughing in and before setting fixtures.
	2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests specified in "Piping Tests" Subparagraph below and to ensure compliance with requirements.

	c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	d. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	2. Piping Tests:
	a. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	b. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	c. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	d. Cap and subject piping to static water pressure of 50 psigabove operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow it to stand for four hours.  Leaks and loss in test pressure constitute...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide hot-water flow in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.10 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 50 ppmof chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 200 ppmof chlorine.  Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Repeat procedures if biological examination shows contamination.
	e. Submit water samples in sterile bottles to authorities having jurisdiction.


	B. Clean non-potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are not prescribed, follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if biological examination shows contamination.


	C. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-sample approvals from authorities having jurisdiction.
	D. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

	3.11 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Aboveground domestic water piping, NPS 2and smaller, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; and soldered joints.
	2. CPVC, [Schedule 40] [Schedule 80]; socket fittings; and solvent-cemented joints.
	3. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	4. CPVC Tubing System: CPVC tube; CPVC socket fittings; and solvent-cemented joints. NPS 1-1/2 and NPS 2 CPVC pipe with CPVC socket fittings may be used instead of tubing.

	D. Aboveground domestic water piping, NPS 2-1/2 larger, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; and brazed or soldered joints.
	2. CPVC, Schedule 80; socket fittings; and solvent-cemented joints.
	3. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.


	3.12 VALVE SCHEDULE
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use ball valves for piping NPS 2and smaller.
	2. Throttling Duty:  Use ball valves for piping NPS 2 and smaller.
	3. Drain Duty:  Hose-end drain valves.

	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.



	221119
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Balancing valves.
	5. Temperature-actuated, water mixing valves.
	6. Strainers.
	7. Hose bibbs.
	8. Wall hydrants.
	9. Drain valves.
	10. Air Vents
	11. Water-hammer arresters.
	12. Trap-seal primer valves.
	13. Water filters.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For domestic water piping specialties.
	1. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
	A. Potable-water piping and components shall comply with NSF 61 and NSF 14.

	2.2 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	2.3 VACUUM BREAKERS
	A. Hose-Connection Vacuum Breakers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Prier Products, Inc.
	c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	d. Woodford Manufacturing Company; a division of WCM Industries, Inc.
	e. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.

	2. Standard:  ASSE 1011.
	3. Body:  Bronze, nonremovable, with manual drain.
	4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7.
	5. Finish:  Chrome or nickel plated.

	B. Pressure Vacuum Breakers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1020.
	3. Operation:  Continuous-pressure applications.
	4. Pressure Loss:  5 psig maximum, through middle third of flow range.
	5. Size:  As noted or required on drawings.
	6. Accessories:
	a. Valves:  Ball type, on inlet and outlet.



	2.4 BACKFLOW PREVENTERS
	A. Intermediate Atmospheric-Vent Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1012.
	3. Operation:  Continuous-pressure applications.
	4. Size:  NPS 1/2 or NPS 3/4.
	5. Body:  Bronze.
	6. End Connections:  Solder joint.
	7. Finish:  Chrome plated.

	B. Reduced-Pressure-Principle Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1013.
	3. Operation:  Continuous-pressure applications.
	4. Pressure Loss:  12 psig maximum, through middle third of flow range.
	5. Size:  As noted on drawings.
	6. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved or stainless steel for NPS 2-1/2 and larger.
	7. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	8. Configuration:  Designed for horizontal, straight-through flow.
	9.  Accessories:
	a. Valves NPS 2 and Smaller:  Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger:  Outside-screw and yoke-gate type with flanged ends on inlet and outlet.
	c. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection.


	C. Double-Check, Backflow-Prevention Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1015.
	3. Operation:  Continuous-pressure applications unless otherwise indicated.
	4. Pressure Loss:  5 psig maximum, through middle third of flow range.
	5. Size:  As noted on drawings.
	6. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved or stainless steel for NPS 2-1/2 and larger.
	7. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	8. Configuration:  Designed for horizontal, straight-through flow.
	9. Accessories:
	a. Valves NPS 2 and Smaller:  Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger:  Outside-screw and yoke-gate type with flanged ends on inlet and outlet.


	D. Dual-Check-Valve Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1024.
	3. Operation:  Continuous-pressure applications.
	4. Size:  NPS 1/2 or NPS 3/4.
	5. Body:  Bronze with union inlet.


	2.5 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1003.
	3. Pressure Rating:  Initial working pressure of 150 psig.
	4. Size:  As noted on drawings.
	5. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.
	6. Valves for Booster Heater Water Supply:  Include integral bypass.
	7. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.


	2.6 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armstrong International, Inc.
	b. ITT Corporation; Bell & Gossett Div.
	c. NIBCO Inc.
	d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

	2. Type:  Ball valve with two readout ports and memory-setting indicator.
	3. Body:  bronze.
	4. Size:  Same as connected piping, but not larger than NPS 2.
	5. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case.


	2.7 TEMPERATURE-ACTUATED, WATER MIXING VALVES
	A. Water-Temperature Limiting Devices:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armstrong International, Inc.
	b. Conbraco Industries, Inc.
	c. Leonard Valve Company.
	d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1017.
	3. Pressure Rating:  125 psig.
	4. Type:  Thermostatically controlled, water mixing valve.
	5. Material:  Bronze body with corrosion-resistant interior components.
	6. Connections:  Threaded or union inlets and outlet.
	7. Accessories:  Check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Valve Finish:  Chrome plated.

	B. Primary, Thermostatic, Water Mixing Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armstrong International, Inc.
	b. Lawler Manufacturing Company, Inc.
	c. Leonard Valve Company.
	d. Powers; a division of Watts Water Technologies, Inc.

	2. Standard:  ASSE 1017.
	3. Pressure Rating:  125 psig minimum unless otherwise indicated.
	4. Type:  Exposed-mounted or Cabinet-type, thermostatically controlled, water mixing valve. As noted on drawing.
	5. Material:  Bronze body with corrosion-resistant interior components.
	6. Connections:  Threaded or union inlets and outlet.
	7. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Valve Finish:  Chrome plated.
	9. Piping Finish:  Chrome plated exposed finish spaces and Copper in unfinished spaces or locations.
	10. Cabinet:  Factory fabricated, stainless steel, for recessed or surface mounting and with hinged, stainless-steel door. As noted on drawing.


	2.8 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Pressure Rating:  125 psig minimum unless otherwise indicated.
	2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
	3. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	4. Screen:  Stainless steel with round perforations unless otherwise indicated.
	5. Perforation Size:
	a. Strainers NPS 2 and Smaller:  0.033 inch.
	b. Strainers NPS 2-1/2 to NPS 4: 0.062 inch.
	c. Strainers NPS 5 and Larger:  0.125 inch.

	6. Drain:  Factory-installed, hose-end drain valve.


	2.9 HOSE BIBBS
	A. Hose Bibbs "HB-#":
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Chicago Faucets.
	b. Woodford Manufacturing Company.
	c. Zurn Plumbing Products Group; Light Commercial Operation.

	2. Standard:  ASME A112.18.1 for sediment faucets.
	3. Body Material:  Bronze.
	4. Seat:  Bronze, replaceable.
	5. Supply Connections:  NPS 3/4 threaded or solder-joint inlet.
	6. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7.
	7. Pressure Rating:  125 psig.
	8. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.
	9. Finish for Equipment Rooms:  Rough bronze, or chrome plated.
	10. Finish for Service Areas:  Chrome plated.
	11. Finish for Finished Rooms:  Chrome or nickel plated.
	12. Operation for Restrooms:  Operating key.
	13. Operation for Mechanical Rooms and Service Areas:  Lever handle.
	14. Include operating key with each operating-key hose bibb.
	15. Include integral wall flange with each chrome- or nickel-plated hose bibb.
	16. Basis of Design Product "HB-1":  Chicago Faucet No. 293, or equal to.
	17. Basis of Design Product "HB-2":  Zurn No. Z-80501, or equal to.


	2.10  WALL HYDRANTS
	A. Non-freeze Wall Hydrants "WH-1":
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	b. Woodford Manufacturing Company.
	c. Zurn Plumbing Products Group; Light Commercial Operation.

	2. Standard:  ASME A112.21.3M for concealed outlet, self-draining wall hydrants.
	3. Pressure Rating:  125 psig.
	4. Operation:  Loose key.
	5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall clamp.
	6. Inlet:  NPS 3/4.
	7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	8. Box:  Deep, flush mounting with cover.
	9. Box and Cover Finish:  Polished nickel bronze.
	10. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	11. Nozzle and Wall-Plate Finish:  Polished nickel bronze.
	12. Operating Keys(s):  One with each wall hydrant.
	13. Basis-of-Design Product:  Zurn Model 1300, or equal to.


	2.11 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard:  MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating:  400-psig minimum CWP.
	3. Size:  NPS 3/4.
	4. Body:  Copper alloy.
	5. Ball:  Chrome-plated brass.
	6. Seats and Seals:  Replaceable.
	7. Handle:  Vinyl-covered steel.
	8. Inlet:  Threaded or solder joint.
	9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.


	2.12 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. MIFAB, Inc.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Watts Drainage Products.
	f. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

	2. Standard:  ASSE 1010 or PDI-WH 201.
	3. Type: Copper tube with piston.
	4. Size:  ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.13 AIR VENTS
	A. Bolted-Construction Automatic Air Vents:
	1. Body:  Bronze.
	2. Pressure Rating and Temperature:  125-psig minimum pressure rating at 140 deg F.
	3. Float:  Replaceable, corrosion-resistant metal.
	4. Mechanism and Seat:  Stainless steel.
	5. Size:  NPS 3/8 NPS 1/2 minimum inlet.
	6. Inlet and Vent Outlet End Connections:  Threaded.

	B. Welded-Construction Automatic Air Vents:
	1. Body:  Stainless steel.
	2. Pressure Rating:  150-psig minimum pressure rating.
	3. Float:  Replaceable, corrosion-resistant metal.
	4. Mechanism and Seat:  Stainless steel.
	5. Size:  NPS 3/8 minimum inlet.
	6. Inlet and Vent Outlet End Connections:  Threaded.


	2.14 TRAP-SEAL PRIMER DEVICE
	A. Supply-Type, Trap-Seal Primer Device:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. MIFAB, Inc.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Company, Inc.

	2. Standard:  ASSE 1018.
	3. Pressure Rating:  125 psig minimum.
	4. Body:  Bronze.
	5. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint.
	6. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint.
	7. Multiple Drain Outlet Distribution Unit: Provide multiple distribution trap primer assembly fitting where multiple traps are service and supplied by common trap primer valve.
	8. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.


	2.15 ELECTRONIC TRAP PRIMING MANIFOLD ASSEMBLY
	A. Furnish and install an electronic trap priming manifold assembly at location shown.  Manifold assembly shall be the Precision Plumbing Products, Inc., with 4 to 8 openings on manifold, or approved equal.  Unit shall automatically maintain a constan...

	2.16 ICE MACHINE WATER FILTERS
	A. Filter shall be cartridge-type assemblies suitable for potable water.  Include housing, fittings, filter cartridges, and cartridge end caps.  Unit shall be wall-mounting type, with housing head section with threaded inlet and outlet, mounting brack...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	1. Locate backflow preventers in same room as connected equipment or system.
	2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe-to-floor drain.  Locate air-gap...
	3. Do not install bypass piping around backflow preventers.

	B. Install water regulators with inlet and outlet shutoff valves and bypass valve.  Install pressure gages on inlet and outlet.
	C. Install balancing valves in locations where they can easily be adjusted, set and tested.
	D. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	1. Install cabinet-type units recessed in or surface mounted on wall as specified.

	E. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve and pump.
	F. Install water-hammer arresters in water piping according to PDI-WH 201.
	G. Install air vents at high points of water piping.  Install drain piping and discharge onto floor drain.
	H. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow.

	3.2 CONNECTIONS
	A. Comply with requirements for piping specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Comply with requirements for ground equipment in Division 26 Section "Grounding and Bonding for Electrical Systems."
	C. Fire-retardant-treated-wood blocking is specified in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables" for electrical connections.

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Reduced-pressure-principle backflow preventers.
	2. Double-check, backflow-prevention assemblies.
	3. Dual-check-valve backflow preventers.
	4. Water pressure-reducing valves.
	5. Calibrated balancing valves.
	6. Primary, thermostatic, water mixing valves.
	7. Supply-type, trap-seal primer valves.

	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division ...

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test each pressure vacuum breaker, reduced-pressure-principle backflow preventer, and double-check, backflow-prevention assembly according to authorities having jurisdiction and the device's reference standard.

	B. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes pumps for the building hot water circulating systems.
	B. Related Sections include the following:
	1. Division 26 Sections for power-supply wiring, field-installed disconnects, electrical devices, and motor controllers.


	1.3 SUBMITTALS
	A. Product Data:  Include certified performance curves and rated capacities of selected models; shipping, installed, and operating weights; furnished specialties; and accessories for each type and size of pump specified.  Indicate pumps' operating poi...
	B. Shop Drawings:  Show layout and connections for pumps.  Include setting drawings with templates, directions for installation of foundation and anchor bolts, and other anchorages.
	1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field-installed wiring.

	C. Maintenance Data:  For each pump specified to include in maintenance manuals specified in Division 1.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain same type of pumps through one source from a single manufacturer.
	B. Product Options:  Drawings indicate size, profiles, connections, and dimensional requirements of pumps and are based on specific manufacturer types and models indicated.  Other manufacturers' pumps with equal performance characteristics may be cons...
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. In-Line Circulators:
	a. Amtrol, Inc.
	b. Armstrong Pumps, Inc.
	c. Crane Pumps & Systems, Inc.; Weinman Div.
	d. ITT Fluid Technology Corp.; ITT Bell & Gossett Div.
	e. Taco, Inc.



	2.2 PUMPS, GENERAL
	A. Description:  Factory-assembled and -tested, single-stage, centrifugal pump units; complying with UL 778; suitable for potable-water service; with all-bronze or stainless-steel construction and components in contact with water made of corrosion-res...
	B. Motors:  Comply with requirements in Division 22 Section "Plumbing Motors" with built-in thermal-overload protection appropriate for motor size and duty.
	C. End Connections for NPS 2 and Smaller:  Threaded.  Pumps available only with flanged ends may be furnished with threaded companion flanges.
	D. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested units before shipping.
	E. Manufacturer's Preparation for Shipping:  Clean flanges and exposed machined metal surfaces and treat with anticorrosion compound after assembly and testing.  Protect flanges, pipe openings, and nozzles.

	2.3 IN-LINE CIRCULATORS
	A. Description:  Horizontal in-line circulator, rated for 125-psig minimum working pressure and minimum continuous water temperature of 225 deg F.
	1. Construction:  Radially split, all-bronze casing.
	2. Impeller:  ASTM B 36/B 36M, rolled brass; or ASTM B 584, cast bronze; overhung, single suction, and keyed to shaft.
	3. Seal:  Mechanical.
	4. Shaft and Sleeve:  Steel shaft, with oil-lubricated copper sleeve.
	5. Pump Bearings:  Oil-lubricated.
	6. Motor:  Single speed, with oil-lubricated bearings, unless otherwise indicated; and resiliently mounted to pump casing.
	7. Circulating Pump "CP-1":  Bell & Gossett Model No. PL-36B Part No. 1BL003LF, or equal to.


	2.4 PUMP SHUTDOWN
	A. Circulating pumps will be controlled during off periods or non-occupancy of the building under the Building Controls System (Division 23 work).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water distribution piping to verify actual locations of connections before pump installation.

	3.2 INSTALLATION
	A. Install pumps according to manufacturer's written instructions and with access for periodic maintenance, including removing motors, impellers, couplings, and accessories.
	B. Support pumps and piping so weight of piping is not supported by pumps.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.  The following are specific connection requirements:
	1. Connect water distribution piping to pumps.  Install suction and discharge pipe equal to or greater than size of pump nozzles.  Refer to Division 22 Section "Domestic Water Distribution Piping."
	2. Install shutoff valve and strainer on suction side of pumps, and check valve and throttling valve on discharge side of pumps.  Install valves same size as connected piping.  Refer to Division 22 Section "Plumbing Valves" for general-duty valves and...
	3. Install pressure gages at suction and discharge of pumps.  Install at integral pressure-gage tappings where provided or install pressure-gage connectors in suction and discharge piping around pumps.  Refer to Division 22 Section "Plumbing Meters an...

	B. Electrical wiring and connections are specified in Division 26 Sections.
	C. Ground equipment.
	1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.


	3.4 COMMISSIONING
	A. Check suction piping connections for tightness.
	B. Clean strainers on suction piping.
	C. Final Checks before Starting:  Perform the following preventive maintenance operations:
	1. Lubricate oil-lubricated-type bearings.
	2. Verify that pump is free to rotate by hand and that pump for handling hot liquids is free to rotate with pump hot and cold.  Do not operate pump if it is bound or drags, until cause of trouble is determined and corrected.

	D. Starting procedure for pumps is as follows:
	1. Prime pump by opening suction valves and closing drains, and prepare pump for operation.
	2. Open circulating line valve if pump should not be operated against dead shutoff.
	3. Start motor.
	4. Open discharge valve slowly.
	5. Check general mechanical operation of pump and motor.
	6. Close circulating line valve once there is sufficient flow through pump to prevent overheating.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe, tube, and fittings.
	2. Specialty pipe fittings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  10-foot head of water.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For solvent drainage system.  Include plans, elevations, sections, and details.

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. Heavy-Duty, Hubless-Piping Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ANACO-Husky. ("2000" Aboveground – "4000" Below ground)
	b. Clamp-All Corp. ("80" Aboveground – "125" Below ground)
	c. Mission Rubber Company; a division of MCP Industries, Inc. ("Heavyweight" Aboveground)

	2. Standards:  ASTM C 1277 and ASTM C 1540.
	3. Description:  Stainless-steel shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.3 COPPER TUBE AND FITTINGS
	A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.
	B. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.
	C. Hard Copper Tube:  ASTM B 88, Type L, water tube, drawn temper.
	D. Solder:  ASTM B 32, lead free with ASTM B 813, water-flushable flux.

	2.4 PVC PIPE AND FITTINGS
	A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent.
	B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	C. Adhesive Primer:  ASTM F 656.
	1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesive primer shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	D. Solvent Cement:  ASTM D 2564.
	1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Solvent cement shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.5 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:
	1. General Requirements:  Fitting or device for joining piping with small differences in OD's or of different materials.  Include end connections same size as and compatible with pipes to be joined.
	2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting.
	a. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cascade Waterworks Mfg. Co.
	2) Dresser, Inc.
	3) EBAA Iron, Inc.
	4) JCM Industries, Inc.
	5) Romac Industries, Inc.
	6) Viking Johnson.

	b. Standard:  AWWA C219.
	c. Description:  Metal, sleeve-type same size as, with pressure rating at least equal to, and ends compatible with, pipes to be joined.
	d. Center-Sleeve Material:  Stainless steel.
	e. Gasket Material:  Natural or synthetic rubber.
	f. Metal Component Finish:  Corrosion-resistant coating or material.


	B.  Dielectric Fittings:
	1. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	2. Dielectric Unions:
	a. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Capitol Manufacturing Company.
	2) Central Plastics Company.
	3) Hart Industries International, Inc.
	4) Jomar International Ltd.
	5) Matco-Norca, Inc.
	6) McDonald, A. Y. Mfg. Co.
	7) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	8) Wilkins; a Zurn company.

	b. Description:
	1) Standard:  ASSE 1079.
	2) Pressure Rating:  125 psig minimum at 180 deg F.
	3) End Connections:  Solder-joint copper alloy and threaded ferrous.


	3. Dielectric Flanges:
	a. Manufacturers:  Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Capitol Manufacturing Company.
	2) Central Plastics Company.
	3) Matco-Norca, Inc.
	4) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	5) Wilkins; a Zurn company.

	b. Description:
	1) Standard:  ASSE 1079.
	2) Factory-fabricated, bolted, companion-flange assembly.
	3) Pressure Rating:  125 psig minimum at 180 deg F.
	4) End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.





	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	K. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	L. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
	2. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
	O. Install underground PVC piping according to ASTM D 2321.
	P. Install only specified metallic drainage piping in return air plenum areas or spaces.  No PVC, CPVC piping or associated PVC piping Plenum wrap insulation will be accepted for plenum area installations.
	Q. PVC drainage and vent piping shall not be installed in return air plenum areas or exposed spaces.  Plenum Wrap insulation will not be accepted for aboveground exposed installation.
	R. Install only specified metallic drainage piping and fittings for all sanitary, waste and vent piping systems located within in Mechanical Equipment room areas or in any area where waste discharge may be potentially 140 degrees F or more.
	S. Condensate Drainage piping:  Hard Copper Tube; ASTM B 88, Type L, water tube, drawn temper.
	T. Install restraints, bracing, anchors and supports required for cast iron soil piping and fitting according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings".
	U. Piping Specialties:
	1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with closure plug inside the building in sanitary drainage force-main pi...
	2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for drains specified in Division 22 Section "Sanitary Waste Piping Specialties."

	V. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	W. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	X. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	Y. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping."

	3.2 JOINT CONSTRUCTION
	A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	B. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	C. Join copper tube and fittings with soldered joints according to ASTM B 828.  Use ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
	D. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes.


	3.3 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in OD's.
	2. In Drainage Piping:  Shielded, nonpressure transition couplings.

	B. Dielectric Fittings:
	1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	2. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples or unions.
	3. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flanges.


	3.4 VALVE INSTALLATION
	A. General valve installation requirements are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	B. Shutoff Valves:
	1. Install shutoff valve on each sewage pump discharge.
	2. Install full-port ball valve for piping NPS 2 and smaller.
	3. Install gate valve for piping NPS 2-1/2 and larger.

	C. Check Valves:  Install swing check valve, between pump and shutoff valve, on each sewage pump discharge.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger and support devices and installation specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
	2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
	3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
	4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
	5. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	6. Install individual, straight, horizontal piping runs:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls.

	7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	8. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
	2. NPS 3:  60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.
	4. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 inches.

	F. Install supports for vertical cast-iron soil piping every 15 feet.
	G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  84 inches with 3/8-inch rod.
	2. NPS 1-1/2:  108 inches with 3/8-inch rod.
	3. NPS 2:  10 feet with 3/8-inch rod.
	4. NPS 2-1/2:  11 feet with 1/2-inch rod.
	5. NPS 3:  12 feet with 1/2-inch rod.
	6. NPS 4:  12 feet with 5/8-inch rod.

	H. Install supports for vertical steel piping every 15 feet.
	I. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	3. NPS 2-1/2:  108 inches with 1/2-inch rod.
	4. NPS 3 and NPS 4:  10 feet with 1/2-inch rod.

	J. Install supports for vertical copper tubing every 10 feet.
	K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
	5. Comply with requirements for cleanouts and drains specified in Division 22 Section "Sanitary Waste Piping Specialties."
	6. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger.

	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Make connections according to the following unless otherwise indicated:
	1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each piece of equipment.


	3.7 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.8 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside leaders on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.  From 15 mi...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.9 CLEANING AND PROTECTION
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.

	3.10 PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground, soil and waste piping NPS 6 and smaller shall be any of the following:
	1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
	2. Copper DWV tube, copper drainage fittings, and soldered joints.
	3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	C. Aboveground, vent piping NPS 6 and smaller shall be any of the following:
	1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
	2. Copper DWV tube, copper drainage fittings, and soldered joints.
	3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	D. Underground, soil, waste, and vent piping NPS 8 and smaller shall be any of the following: (Minimum size of all underground sanitary, waste and vent piping shall be 4" or larger.)
	1. Hubless, cast-iron soil pipe and fittings; heavy-duty cast-iron hubless-piping couplings; and coupled joints.
	2.  Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.




	221319
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	1. Cleanouts.
	2. Floor drains.
	3. Floor sinks.
	4. Roof flashing assemblies.
	5. Through-penetration firestop assemblies.
	6. Miscellaneous sanitary drainage piping specialties.
	7. Flashing materials.

	B. Related Sections include the following:
	1. Division 22 Section "Storm Drainage Piping Specialties" for trench drains for storm water, channel drainage systems for storm water, roof drains, and catch basins.


	1.3 DEFINITIONS
	A. PVC:  Polyvinyl chloride plastic.
	B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals.
	1. Wiring Diagrams:  Power, signal, and control wiring.

	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Cleanout Types:  Floor level cleanouts; wall cleanouts.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	b. Josam Company; Josam Division
	c. Watts Drainage Products Inc.
	d. MIFAB, Inc.

	2. Description:  Cast iron with bronze plug and polished nickel-bronze top.
	3. Appropriate Standard:  ASME A112.36.2.
	4. Material:  Cast-iron body.
	5. Shape:  Round.
	6. Top-Loading Classification:  Medium Duty.
	7. Cover Finish:  Polished nickel-bronze.
	8. In-Line Above Floor Cleanouts: Plugs in wye fittings.


	2.2  FLOOR DRAINS, FLOOR SINKS, AND AREA DRAINS
	A. Floor Drain Type: (FD-1).
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Zurn Industries, Inc.
	b. Smith, Jay R. Mfg. Co.
	c. Tyler Pipe; Wade Div.
	d. Watts Industries, Inc.; Drainage Products Div.

	2. Description:  Toilet room drain.
	3. Appropriate Standard:  ASME A112.21.1.
	4. Shape:  Round.
	5. Dimension of Top:  6".
	6. Top-Loading Classification:  Medium duty.
	7. Cover and Body Top Finish:  Coated cast iron body with polished nickel-bronze strainer.
	8. Available Products:  Zurn No. ZN-415-6B-Y, or equal, with adjustable polished nickel-bronze Type "B" 6" strainer, sediment bucket, and clamping collar.

	B. Floor Drain "FD-2":
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Zurn Industries, Inc.
	b. Smith, Jay R. Mfg. Co.
	c. Tyler Pipe; Wade Div.
	d. Watts Industries, Inc.; Drainage Products Div.

	2. Description:  Areaways non-finished floor area's slab on grade.
	3. Appropriate Standard:  ASME A112.21.1.
	4. Shape:  Round.
	5. Dimension of Top:  9".
	6. Top-Loading Classification:  Medium duty.
	7. Cover and Body Top Finish:  Galvanized Cast iron.
	8. Available Products:  Zurn No. Z-550-G-GG-Y, or equal, with flat grate and removable sediment bucket, bottom outlet, or equal.

	C. Floor Drain "FD-3":
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Zurn Industries, Inc.
	b. Smith, Jay R. Mfg. Co.
	c. Tyler Pipe; Wade Div.
	d. Watts Industries, Inc.; Drainage Products Div.

	2. Description:  Mechanical Rooms and other non-finished floor area's slab on grade.
	3. Appropriate Standard:  ASME A112.21.1.
	4. Shape:  Round.
	5. Dimension of Top:  9".
	6. Top-Loading Classification:  Medium duty.
	7. Cover and Body Top Finish:  Cast iron.
	8. Available Products:  Zurn No. Z-551-Y, or equal, with flat grate and removable sediment bucket, bottom outlet, or equal.

	D. Floor Drains (FD-4):
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Zurn Industries, Inc.
	b. Smith, Jay R. Mfg. Co.
	c. Tyler Pipe; Wade Div.
	d. Watts Industries, Inc.; Drainage Products Div.

	2. Description:  Mechanical Rooms and other non-finished floor area's slab on grade.
	3. Appropriate Standard:  ASME A112.21.1.
	4. Shape:  Round.
	5. Dimension of Top:  9".
	6. Top-Loading Classification:  Medium duty.
	7. Cover and Body Top Finish:  Cast iron.
	8. Available Products:  Zurn No. Z-551-Y, or equal, with flat grate and removable sediment bucket, bottom outlet, or equal. No. Z-328-4 round type 4" cast iron funnel converting assembly.


	2.3 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Acorn Engineering Company; Elmdor/Stoneman Div.
	b. Thaler Metal Industries Ltd.


	B. Description:  Manufactured assembly made of 4.0-lb/sq. ft. thick, copper flashing collar and skirt extending at least 8 inches from pipe, with galvanized-steel boot reinforcement and counterflashing fitting.
	1. Open-Top Vent Cap:  Without cap.
	2. Low-Silhouette Vent Cap:  With vandal-proof vent cap.
	3. Extended Vent Cap:  With field-installed, vandal-proof vent cap.


	2.4 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
	A. Through-Penetration Firestop Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. ProSet Systems Inc.

	2. Standard:  ASTM E 814, for through-penetration firestop assemblies.
	3. Certification and Listing:  Testing Service agency acceptable to authorities having jurisdiction for through-penetration firestop assemblies.
	4. Size:  Same as connected pipe.
	5. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing flange on one end for installation in cast-in-place concrete slabs.
	6. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective cap for plug.
	7. Special Coating:  Corrosion resistant on interior of fittings.


	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open (Funnel) Drains:
	1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C 564, rubber gaskets.
	2. Size:  Same as connected waste piping with increaser fitting of size indicated.

	B. Deep-Seal Traps:
	1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-seal primer valve connection.
	2. Size:  Same as connected waste piping.
	a. NPS 2:  4-inch- minimum water seal.
	b. NPS 2-1/2 and Larger:  5-inch- minimum water seal.


	C. Floor-Drain, Trap-Seal Primer Fittings:
	1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap seal primer valve connection.
	2. Size:  Same as floor drain outlet with NPS ½ inch side inlet.
	3. Location and Applications:  All floor drains where indicated on drawings.

	D. Fixed Air Gap Fittings:
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body:  Bronze or cast iron.
	3. Inlet:  Opening in top of body.
	4. Outlet:  Larger than inlet.
	5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	E. Sleeve Flashing Device:
	1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top of fitting that will extend 1 inch above finished floor and galvan...
	2. Size:  As required for close fit to riser or stack piping.

	F. Stack Flashing Fittings:
	1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	2. Size:  Same as connected stack vent or vent stack.

	G. Expansion Joints:
	1. Standard:  ASME A112.21.2M.
	2. Body:  Cast iron with bronze sleeve, packing, and gland.
	3. End Connections:  Matching connected piping.
	4. Size:  Same as connected soil, waste, or vent piping.


	2.6 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	1. General Applications:  12 oz./sq. ft.
	2. Vent Pipe Flashing:  8 oz./sq. ft.

	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead-free alloy.
	G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	F. All cleanouts on piping runs of 40 feet or longer shall have a rodding tee (double flow tee) rather than a single direction sweeping tee.  This shall allow rodding in either direction.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates depressed according to the following drainage area radii:
	a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch total depression.
	b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope.
	c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-inch total depression.

	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	G. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	H. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	I. Install through-penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	J. Assemble open drain fittings and install with top of hub 1 inch above floor.
	K. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	L. Install floor drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	M. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	N. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	O. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	P. Install wood-blocking reinforcement for wall-mounting-type specialties.
	Q. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	R. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.
	S. Install solids interceptors per manufacturer's installation instructions.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.3 FLASHING INSTALLATION
	A. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, and skirt or flange extending at least 8 inches around pipe.
	2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around sleeve.
	3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around specialty.

	B. Set flashing on floors and roofs in solid coating of bituminous cement.
	C. Secure flashing into sleeve and specialty clamping ring or device.
	D. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	E. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	F. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping specialties.
	3. Piping and tubing joining materials.
	4. Valves.
	5. Pressure regulators.


	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.

	1.4 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves:  100 psig minimum unless otherwise indicated.
	2. Service Regulators:  65 psig minimum unless otherwise indicated.
	3. Minimum Operating Pressure of Service Meter:  5 psig.

	B. Natural-Gas System Pressures within Buildings:  Two pressure ranges.  Primary pressure is more than 0.5 psig but not more than 2 psig, and is reduced to secondary pressure of 0.5 psig or less.

	1.5  SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Piping specialties.
	2. Corrugated, stainless-steel tubing with associated components.
	3. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models.
	4. Pressure regulators.  Indicate pressure ratings and capacities.
	5. Dielectric fittings.
	6. Mechanical sleeve seals.
	7. Escutcheons.

	B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and att...
	C. Coordination Drawings:  Plans and details, drawn to scale, on which natural-gas piping is shown and coordinated with other installations, using input from installers of the items involved.
	D. Site Survey:  Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other services and utilities.
	E. Qualification Data:  For qualified professional engineer.
	F. Welding certificates.
	G. Field quality-control reports.
	H. Operation and Maintenance Data:  For motorized gas valves, pressure regulators, and service meters to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.8 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations.  Contact utility-locating service for area where Project is located.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	a. End Connections:  Threaded or butt welding to match pipe.
	b. Lapped Face:  Not permitted underground.

	4. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves.



	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.
	4. Operating-Pressure Rating:  0.5 psig.
	5. End Fittings:  Zinc-coated steel.
	6. Threaded Ends:  Comply with ASME B1.20.1.
	7. Maximum Length:  72 inches.

	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	1. Copper-alloy convenience outlet and matching plug connector.
	2. Nitrile seals.
	3. Hand operated with automatic shutoff when disconnected.
	4. For indoor or outdoor applications.
	5. Adjustable, retractable restraining cable.

	C. Y-Pattern Strainers:
	1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger.
	3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  125 psig.

	D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. See Manual Gas Shutoff Valve Schedule Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	1. CWP Rating:  125 psig.
	2. Threaded Ends:  Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3.
	4. Tamperproof Feature:  Locking feature for valves indicated in Manual Gas Shutoff Valve Schedule Articles.
	5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch and smaller.
	6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on valve body.

	C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38.
	1. CWP Rating:  125 psig.
	2. Flanged Ends:  Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature:  Locking feature for valves indicated in "Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark:  Initials "WOG" shall be permanently marked on valve body.

	D. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. McDonald, A. Y. Mfg. Co.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated brass.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Separate packnut with adjustable-stem packing threaded ends.
	7. Ends:  Threaded, flared, or socket as indicated in Manual Gas Shutoff Valve Schedule Articles.
	8. CWP Rating:  600 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. Lyall, R. W. & Company, Inc.
	d. McDonald, A. Y. Mfg. Co.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated bronze.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Threaded-body packnut design with adjustable-stem packing.
	7. Ends:  Threaded, flared, or socket as indicated in Manual Gas Shutoff Valve Schedule Articles.
	8. CWP Rating:  600 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	F. Bronze Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Lee Brass Company.
	b. McDonald, A. Y. Mfg. Co.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Plug:  Bronze.
	4. Ends:  Threaded, socket, or flanged.
	5. Operator:  Square head or lug type with tamperproof feature where indicated.
	6. Pressure Class:  125 psig.
	7. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	8. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	G. Cast-Iron, Lubricated Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Flowserve.
	b. Homestead Valve; a division of Olson Technologies, Inc.
	c. McDonald, A. Y. Mfg. Co.
	d. Milliken Valve Company.
	e. Mueller Co.; Gas Products Div.
	f. R&M Energy Systems, A Unit of Robbins & Myers, Inc.

	2. Body:  Cast iron, complying with ASTM A 126, Class B.
	3. Plug:  Bronze or nickel-plated cast iron.
	4. Seat:  Coated with thermoplastic.
	5. Stem Seal:  Compatible with natural gas.
	6. Operator:  Square head or lug type with tamperproof feature where indicated.
	7. Pressure Class:  125 psig.
	8. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	9. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.


	2.5 PRESSURE REGULATORS
	A. General Requirements:
	1. Single stage and suitable for natural gas.
	2. Steel jacket and corrosion-resistant components.
	3. Elevation compensator.
	4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators NPS 2-1/2 and larger.

	B. Line Pressure Regulators:  Comply with ANSI Z21.80.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Actaris.
	b. American Meter Company.
	c. Fisher Control Valves and Regulators; Division of Emerson Process Management.
	d. Invensys.
	e. Maxitrol Company.

	2. Body and Diaphragm Case:  Cast iron or die-cast aluminum.
	3. Springs:  Zinc-plated steel; interchangeable.
	4. Diaphragm Plate:  Zinc-plated steel.
	5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	6. Orifice:  Aluminum; interchangeable.
	7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	10. Overpressure Protection Device:  Factory mounted on pressure regulator.
	11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.


	2.6  DIELECTRIC FITTINGS
	A. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Hart Industries International, Inc.
	b. McDonald, A. Y. Mfg. Co.
	c. Watts Regulator Co.; Division of Watts Water Technologies, Inc.
	d. Wilkins; Zurn Plumbing Products Group.

	2. Minimum Operating-Pressure Rating:  150 psig.
	3. Combination fitting of copper alloy and ferrous materials.
	4. Insulating materials suitable for natural gas.
	5. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or welded end connections that match piping system materials.


	2.7 SLEEVES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

	2.8 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Advance Products & Systems, Inc.
	b. Calpico Inc.
	c. Metraflex Company (The).
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe and sleeve.
	3. Pressure Plates:  Stainless steel.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one nut and bolt for each sealing element.


	2.9 ESCUTCHEONS
	A. General Requirements for Escutcheons:  Manufactured wall and ceiling escutcheons and floor plates, with ID to fit around pipe or tube, and OD that completely covers opening.
	B. One-Piece, Deep-Pattern Escutcheons:  Deep-drawn, box-shaped brass with polished chrome-plated finish.
	C. One-Piece, Cast-Brass Escutcheons:  With set screw.
	1. Finish:  Polished chrome-plated.

	D. Split-Casting, Cast-Brass Escutcheons:  With concealed hinge and set screw.
	1. Finish:  Polished chrome-plated.

	E. One-Piece, Floor-Plate Escutcheons:  Cast-iron floor plate.
	F. Split-Casting, Floor-Plate Escutcheons:  Cast brass with concealed hinge and set screw.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54, the International Fuel Gas Code to determine that natural-gas utilization devices are turned off in piping section affected.
	C. Comply with NFPA 54, the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54, the national Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Install escutcheons at penetrations of interior walls, ceilings, and floors.
	L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.
	M. Verify final equipment locations for roughing-in.
	N. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	O. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install with space below bottom of drip t...

	P. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	Q. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	R. Concealed Location Installations:
	1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.
	2. In Floors:  Install natural-gas piping with welded or brazed joints and protective coating in cast-in-place concrete floors.  Cover piping to be cast in concrete slabs with minimum of 1-1/2 inches of concrete.  Piping may not be in physical contact...
	3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must have cover and be open to space above cover for ventilation.
	4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from physical damage using steel striker barriers at rigid supports.
	a. Exception:  Tubing passing through partitions or walls does not require striker barriers.

	5. Prohibited Locations:
	a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.
	b. Do not install natural-gas piping in solid walls or partitions.


	S. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	T. Connect branch piping from top or side of horizontal piping.
	U. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	V. Do not use natural-gas piping as grounding electrode.
	W. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	X. Install pressure gage upstream and downstream from each line regulator.  Pressure gages are specified in Division 22 Section "Meters and Gages for Plumbing Piping."

	3.4 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance.
	B. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	C. Install earthquake valves aboveground outside buildings according to listing.

	3.5 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Division 15 Section "Hangers and Supports."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch.
	2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch.
	5. NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch.


	3.7 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.8 LABELING AND IDENTIFYING
	A. Comply with requirements in Division 22 Section "Mechanical Identification" for piping and valve identification.

	3.9 PAINTING
	A. Comply with requirements in Division 9 painting Sections for painting interior and exterior natural-gas piping.
	B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Alkyd System:  MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel semigloss.
	d. Color:  Gray.


	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System:  MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive or Quick-drying alkyd metal primer.
	b. Intermediate Coat:  Interior latex matching topcoat.
	c. Topcoat:  Interior latex flat.
	d. Color:  Yellow, except where exposed outside of the mechanical equipment room areas where the color shall be selected by the Architect.


	D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.10 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.11 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG
	A. Aboveground, branch piping NPS 2 and smaller shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, distribution piping NPS 2-1/2 and larger shall be the following:
	1. Steel pipe with wrought-steel fittings and welded joints.

	C. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and fittings with protective coating for steel piping.
	D. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints.  Coat underground pipe and fittings with protective coating for steel piping.

	3.12  INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND LESS THAN 5 PSIG
	A. Aboveground, branch gas piping NPS 2 and smaller shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, gas distribution piping NPS 2-1/2 and larger shall be one of the following:
	1. Steel pipe with steel welding fittings and welded joints.

	C. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat underground pipe and fittings with protective coating for steel piping.
	D. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints.  Coat underground pipe and fittings with protective coating for steel piping.

	3.13 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Cast-iron, nonlubricated plug valve.

	C. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.

	D. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Cast-iron, lubricated plug valve.

	E. Valves in branch piping for single appliance shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes TAB to produce design objectives for the following:
	1. Plumbing Piping Systems:
	a. Domestic water piping systems.
	b. Domestic hot water systems.
	c. Natural Gas distribution systems.
	d. Sanitary, waste and vent system.

	2. Plumbing equipment performance settings.
	3. Domestic hot water circulation balancing.
	4. Plumbing fixture testing and adjusting.
	5. Verifying that automatic control devices are functioning properly.
	6. Reporting results of activities and procedures specified in this Section.


	1.3 DEFINITIONS
	A. Adjust:  To regulate supply flow rate, pressure and volume.
	B. Balance:  To proportion flows within the distribution system, including sub-mains, branches, and terminals, according to indicated quantities.
	C. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable results.
	D. Report Forms:  Test data sheets for recording test data in logical order.
	E. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a closed system, static head is equal on both sides of the pump.
	F. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side.
	G. TAB:  Testing, adjusting, and balancing.
	H. Terminal:  A point where the controlled medium, such as fluid or energy, enters or leaves the distribution system.
	I. Test:  A procedure to determine quantitative performance of systems or equipment.
	J. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing and reporting TAB procedures.

	1.4 SUBMITTALS
	A. Qualification Data:  Within 30 days from Contractor's Notice to Proceed, submit 2 copies of evidence that TAB firm and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report:  Within 45 days from Contractor's Notice to Proceed, submit 2 copies of the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan:  Within 60 days from Contractor's Notice to Proceed, submit 2 copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" Article.  Include a complete set of report forms intended for us...
	D. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on approved forms certified by TAB firm.
	E. Sample Report Forms:  Submit two sets of sample TAB report forms.
	F. Warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC or NEBB.
	B. TAB Conference:  Meet with Owner's and Architect's representatives on approval of TAB strategies and procedures plan to develop a mutual understanding of the details.  Ensure the participation of TAB team members, equipment manufacturers' authorize...
	1. Agenda Items:  Include at least the following:
	a. Submittal distribution requirements.
	b. The Contract Documents examination report.
	c. TAB plan.
	d. Work schedule and Project-site access requirements.
	e. Coordination and cooperation of trades and subcontractors.
	f. Coordination of documentation and communication flow.


	C. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that TAB team complied with approved TAB plan and the procedures specified and referenced in this Specification.

	D. TAB Report Forms:  Use standard forms from NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems.".
	E. Instrumentation Type, Quantity, and Accuracy:  As described in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required Instrumentation for NEBB Certification."
	F. Instrumentation Calibration:  Calibrate instruments at least every six months or more frequently if required by instrument manufacturer.
	1. Keep an updated record of instrument calibration that indicates date of calibration and the name of party performing instrument calibration.


	1.6 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.7 COORDINATION
	A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC controls installers, and other mechanics to operate Plumbing systems and equipment to support and assist TAB activities.
	B. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	C. Perform TAB after leakage and pressure tests on water distribution systems have been satisfactorily completed.

	1.8 WARRANTY
	A. National Project Performance Guarantee:  Provide a guarantee on AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating that AABC will assist in completing requirements of the Contract ...
	1. The certified TAB firm has tested and balanced systems according to the Contract Documents.
	2. Systems are balanced to optimum performance capabilities within design and installation limits.

	B. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist in completing requirements of the Contract Documents if TAB firm fails to comply with the Contract Documents.  Guarantee shall include the following provisions:
	1. The certified TAB firm has tested and balanced systems according to the Contract Documents.
	2. Systems are balanced to optimum performance capabilities within design and installation limits.



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	1. Contract Documents are defined in the General and Supplementary Conditions of Contract.
	2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings are required by the Contract Documents.  Verify that quantities and locations of these balancing devices are acces...

	B. Examine approved submittal data of Plumbing systems and equipment.
	C. Examine Project Record Documents described in Division 01 Section "Project Record Documents."
	D. Examine system and equipment installations to verify that they are complete and that testing, cleaning, adjusting, and commissioning specified in individual Sections have been performed.
	E. Examine system and equipment test reports.
	F. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.
	G. Examine strainers for clean screens and proper perforations.
	H. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	I. Examine system pumps to ensure absence of entrained air in the suction piping.
	J. Examine equipment for installation and for properly operating safety interlocks and controls.
	K. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system readiness checks and prepare system readiness reports.  Verify the following:
	1. Permanent electrical power wiring is complete.
	2. Water distribution systems are filled, clean, and free of air.
	3. Isolating and balancing valves are open and control valves are operational.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" and this Section.
	B. Mark equipment and balancing device settings with paint or other suitable, permanent identification material, including valve position indicators and similar controls and devices, to show final settings.

	3.4 GENERAL PROCEDURES FOR DOMESTIC WATER SYSTEMS
	A. Prepare test reports with pertinent design data and number in sequence starting at pump to end of system.  Check the sum of branch-circuit flows against approved pump flow rate.  Correct variations that exceed plus or minus 5 percent.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. Prepare domestic water systems for testing and balancing according to the following, in addition to the general preparation procedures specified above:
	1. Open all manual valves for maximum flow.
	2. Check expansion tank liquid level.
	3. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor nameplate rating is not exceeded.
	4. Check relief valves and air vents for a forceful liquid flow exiting from vents when manually operated.


	3.5 PROCEDURES FOR DOMESTIC WATER SYSTEMS
	A. Measure water flow at pumps.  Use the following procedures, except for positive-displacement pumps:
	1. Verify impeller size by operating the pump with the discharge valve closed.  Read pressure differential across the pump.  Convert pressure to head and correct for differences in gage heights.  Note the point on manufacturer's pump curve at zero flo...
	2. Check system resistance.  With all valves open, read pressure differential across the pump and mark pump manufacturer's head-capacity curve.  Adjust pump discharge valve until indicated water flow is achieved.
	3. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the system based on pump manufacturer's performance data.  Compare calculated brake horsepower with nameplate data on the pump motor.  Report conditions where actual a...
	4. Report flow rates that are not within plus or minus 5 percent of design.

	B. Set calibrated balancing valves to ensure proper temperature throughout the system.
	C. Measure flow at all stations and adjust, where necessary, to obtain first balance.
	1. System components that have CV rating or an accurately cataloged flow-pressure-drop relationship may be used as a flow-indicating device.

	D. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent greater than indicated flow.
	E. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
	1. Determine the balancing station with the highest percentage over indicated flow.
	2. Adjust each station in turn, beginning with the station with the highest percentage over indicated flow and proceeding to the station with the lowest percentage over indicated flow.
	3. Record settings and mark balancing devices.

	F. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, and systems' pressures and temperatures.
	G. All domestic water balancing shall be done by a certified balancing contractor.

	3.6 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer, model, and serial numbers.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.

	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass for the controller to prove proper operation.  Record observations, including controller manufacturer, mo...

	3.7 REPORTING
	A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend changes and additions to systems' balanc...
	B. Status Reports:  As Work progresses, prepare reports to describe completed procedures, procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being tested and balanced.  Prepare a separate re...

	3.8 FINAL REPORT
	A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in three-ring binder, tabulated and divided into sections by tested and balanced systems.
	B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing engineer.
	1. Include a list of instruments used for procedures, along with proof of calibration.

	C. Final Report Contents:  In addition to certified field report data, include the following:
	1. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance, but do not include Shop Drawings and Product Data.

	D. General Report Data:  In addition to form titles and entries, include the following data in the final report, as applicable:
	1. Title page.
	2. Name and address of TAB firm.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB firm who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer, type size, and fittings.
	14. Notes to explain why certain final data in the body of reports varies from indicated values.

	E. System Diagrams:  Include schematic layouts of water and natural gas distribution systems.  Present each system with single-line diagram and include the following:
	1. Flow rates.
	3. Pipe and valve sizes and locations.
	4. Balancing stations.
	5. Automatic or Safety Shut down control valves.
	6. Design and actual position of balancing devices.

	F. Gas-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in Btuh.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in inches, and bore.
	n. Sheave dimensions, center-to-center, and amount of adjustments in inches.


	G.  Domestic Water Storage Heaters, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Service.
	d. Make and type.
	e. Model and serial numbers.
	j. Warranty.

	2. Primary Water Service Entrance Test Data (Indicated and Actual Values):
	a. Entering-water temperature in deg F.
	b. Entering-water pressure in feet of head or psig.
	c. Water flow rate in gpm.



	3.9 INSPECTIONS
	A. Initial Inspection:
	1. After testing and balancing are complete, operate each system and randomly check measurements to verify that the system is operating according to the final test and balance readings documented in the Final Report.
	2. Randomly check the following for each system:
	a. Measure water flow of at least 5 percent of terminals.
	b. Verify that balancing devices are marked with final balance position.
	c. Note deviations to the Contract Documents in the Final Report.


	B. Final Inspection:
	1. After initial inspection is complete and evidence by random checks verifies that testing and balancing are complete and accurately documented in the final report, request that a final inspection be made by Owner/Architect.
	2. TAB firm test and balance engineer shall conduct the inspection in the presence of Owner/Architect.
	3. Owner/Architect shall randomly select measurements documented in the final report to be rechecked.  The rechecking shall be limited to either 10 percent of the total measurements recorded, or the extent of measurements that can be accomplished in a...
	4. If the rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	5. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.
	6. TAB firm shall recheck all measurements and make adjustments.  Revise the final report and balancing device settings to include all changes and resubmit the final report.
	7. Request a second final inspection.  If the second final inspection also fails, Owner shall contract the services of another TAB firm to complete the testing and balancing in accordance with the Contract Documents and deduct the cost of the services...


	3.10 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional testing and balancing to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1. In the event of a direct conflict with the requirements of this Section and of those contained in Divisions 01, 02, 03, 05, 07, 08, 09, 26, 31, or 32, the requirements of those other Divisions shall take precedence, but only if they are more demand...


	1.2 SUMMARY
	A. This Section includes the following:
	1. General Project Requirements
	a. Definitions
	b. Project Coordination
	1) General Project Coordination
	2) Coordination with the Commissioning Agent

	c. Delivery, Storage, and Handling
	d. Sequencing and Scheduling
	e. Pre-Bid Site Visits
	f. Interpretation of the Documents
	g. Basis of Design Products and Substitutions
	h. Warranties

	2. Coordination Drawings
	3. Piping materials and installation instructions common to most piping systems
	4. Escutcheons
	5. Fire- and smoke-stopping materials and systems
	6. Dielectric fittings
	7. Mechanical sleeve seals
	8. Ceiling, wall, and shaft access panels
	9. HVAC demolition
	10. Cutting and patching
	11. Cleaning and protection
	12. Painting and finishing


	1.3 DEFINITIONS
	A. Atmosphere:  Outside the exterior walls and roof of a building.
	B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, attics, crawl spaces, and tunnels.
	C. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	D. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	E. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in duct shafts.
	F. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants, but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters or insid...
	G. Conditioned Space:  Spaces within the insulated envelope of the building and provided with both mechanical heating and air conditioning, either directly or indirectly.
	1. Ceiling and floor plenums and ceiling spaces (areas between the finished ceiling and the structural floor or roof slab/deck above) are considered (indirectly) conditioned spaces.

	H. Unconditioned Space:  Spaces lacking either mechanical heating or air conditioning, or both, and are outside of the insulated envelope of the building.  Examples:  Outdoor-air-ventilated crawlspaces and attics.
	1. Mechanical and electrical rooms, and similar spaces, that are only heated and outdoor-air-ventilated, or are only outdoor-air-ventilated, shall be considered unconditioned spaces.

	I. Contractor:  The contractor performing the work of the trade drawings or specification division where the use of the term appears.
	J. Furnish:  Purchase and deliver to project site, ready for unloading, unpacking, assembly, installation, and similar subsequent requirements. 
	K. Install:  Operations at project site required to place furnished materials into use, including unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, adjusting, commi...
	L. Provide:  Both furnish and install.
	M. May:  Indicative of a Contractor's Option, or that which the Contractor is permitted to do, but not required to do.
	N. Shall:  Indicative of a mandatory contract requirement, or that which the Contractor has a duty to perform.
	O. Must:  Same meaning as "shall".
	P. The terms "approved", "equal", "acceptable", or "proper" and words of a similar meaning shall be understood to mean "meeting the design intent as determined by the Architect or Engineer".
	Q. The terms "Engineer" and "Architect" used in these specifications are used interchangeably, and refer to the same entities - the design professionals of record.
	R. References to "HC", "Heating Contractor", "HVAC Contractor", and "Mechanical Contractor" on the drawings depicting the HVAC system work shall refer to the contractor performing the work of Division 23.
	S. References to "EC" or "Electrical Contractor" on the drawings depicting the HVAC system work shall refer to the contractor performing the work of Division 26.
	T. Withstand, Resist:  With respect to wind resistance ratings, "withstand" and "resist" shall mean to be without permanent deformation of components, fasteners and anchors, and be able to continue to function normally without water leakage or excessi...

	1.4 ACTION SUBMITTALS (of this Section)
	A. Product Data:  Provide for the following:
	1. Dielectric fittings
	2. Mechanical sleeve seals
	3. Fire- and smoke-stopping materials

	B. Shop Drawings:  Detail fabrication and installation for metal supports and anchorage for HVAC materials and equipment.

	1.5 INFORMATIONAL SUBMITTALS (of this Section)
	A. Coordination Drawings:  Coordination drawings shall be prepared as specified in this Section and as defined in Division 01.  Note that the requirements of this Section may be more restrictive and create additional requirements.
	1. Refer to the coordination article(s) elsewhere in this Section.
	2. No installation of permanent systems shall proceed until the coordination drawings are reviewed by the Architect / Engineer.  No extra charges shall be allowed for changes required to accommodate installation of systems provided under other Divisio...
	3. Coordination drawings shall be developed from individual system shop drawings and contractor fabrication drawings. Electronic or other reproduced engineering design drawings used as coordination drawings are not acceptable.
	4. Coordination drawings shall be initiated by the Contractor responsible for the ductwork installation.  That Contractor shall indicate, on the plans, equipment and duct locations and dimensions drawn to scale, taking into consideration and incorpora...
	a. Coordination drawings shall be prepared for each general area and floor level and shall be of a scale not less than 1/4 inch per 1 foot.  Mechanical and electrical rooms and areas with similar levels of congestion shall be prepared at 1/2 inch per ...
	b. Plans and elevations shall be prepared for shafts and chases containing more than one duct or the work of multiple trades at 1/4" per foot.
	c. Electronic Format:  As required by Division 01.

	5. Detail major elements, components, and systems of HVAC equipment and materials in relationship with other systems, installations, and building components.  Show space requirements for installation and access.  Indicate if sequence and coordination ...
	a. Planned ductwork layout, including all duct accessories (dampers, silencers, access doors, etc.) and control devices (airflow measuring stations, sensors, etc.).
	b. Planned piping layout, including valve and specialty locations, meters and gauges, control devices (control valves, flow meters, sensors, etc.), and valve-stem movement.
	c. Clearances for installing and maintaining insulation.
	d. Clearances for servicing and maintaining equipment, accessories, and specialties, including space for disassembly required for periodic maintenance.
	e. Hangers and supports for ductwork, piping, and equipment, including the size and magnitude of all point loads.
	f. Equipment and accessory service connections and support details.
	g. Sizes and locations of access panels in ceilings, shafts, walls, etc.
	h. Fire- and smoke-rated wall and floor penetrations.  Indicate UL directory file number for the fire/smoke stopping system proposed at each penetration.
	i. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.
	j. Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets, light fixtures, communication system components, sprinklers, and other ceiling-mounted items.

	6. Access Panel Schedule:  List of sizes, types, locations, and required purpose for all access panels in ceilings, shafts, walls, etc.


	1.6 CLOSEOUT INFORMATIONAL SUBMITTALS (of this Section)
	A. Electronic Files:  Provide electronic files of all ductwork and piping shop drawings in AutoCAD 2014 format or later version, unless Division 01 stipulates otherwise.  Include the *.ctb file used for plotting and all external reference (xref) files...
	1. Files shall be submitted on DVDs or flash memory drives (drives will not be returned to the Contractor), unless Division 01 stipulates otherwise.

	B. Operations and Maintenance Manuals:  Comply with requirements in Division 01 and requirements detailed elsewhere in other Division 23 Sections.
	1. Parts and material lists, including contact information for product representative or other place to purchase.
	2. List of normally replaced items, such as filters, fuses, belts, seals, gaskets, etc., indicating style, rating, size, etc., and contact information for product representative or other place to purchase.
	3. Installation, servicing, maintenance, and operating instructions for all systems and components with the place of original purchase and name and contract information of the person who can service the system.
	4. System and equipment startup, seasonal changeover, and seasonal shutdown with prestart checklists and precautions.
	5. System and equipment troubleshooting guides.
	6. Copies of manufacturers’ and Contractor's guarantees and warranties.
	7. Copies of approved submittals incorporating all comments and corrections noted during the final engineer review and reflecting field changes to systems and equipment:
	a. Product data and shop drawings for all equipment.
	b. Final, approved balancing report(s).
	c. ATC product data and shop drawings, including component wiring diagrams, ATC wiring diagrams.

	8. Schedule of all motors, starters, and controllers under this Division with the following information included:
	a. Location
	b. All nameplate data
	c. Overload rating and manufacturer’s number
	d. Actual full-load amperes
	e. Overcurrent protection

	9. Copies of all inspection certificates and approvals from all inspection agencies.


	1.7 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appr...

	1.8 GENERAL PROJECT COORDINATION
	A. Coordinate and furnish in writing to the Architect/Engineer information necessary to permit the work to be installed satisfactorily and with the least possible interference or delay.
	B. When work is installed without proper coordination, changes to this work deemed necessary by the Architect shall be made to correct the conditions without extra cost to the Owner.

	1.9 OWNER INSTRUCTION
	A. Comply with the demonstration and instruction requirements indicated in other Division 23 Sections.
	B. Operations and Maintenance Manuals shall be distributed to the Owner no less than one (1) week prior to the instruction periods.
	C. Forward to the Architect / Engineer the signatures of all those who attended the instruction sessions.
	D. Refer to Division 01 for additional instruction requirements.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and moisture.
	B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor, if stored inside.
	C. Protect flanges, fittings, and piping specialties from moisture and dirt.

	1.11 SEQUENCING AND SCHEDULING
	A. Coordinate HVAC equipment installation with other building components.
	B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction to allow for HVAC installations.
	C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components, as they are constructed.
	D. Sequence, coordinate, and integrate installations of HVAC materials and equipment for efficient flow of the Work.  Coordinate installation of large equipment requiring positioning before closing in building.
	E. Coordinate connection of HVAC systems with exterior underground and overhead utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies.
	F. Coordinate requirements for access panels and doors if HVAC items such as dampers, valves and other equipment requiring access are concealed behind finished surfaces where no other means of access is available.  Provide access panels and doors meet...

	1.12 PRE-BID SITE VISIT
	A. Bidders shall visit the site and become completely familiar with existing conditions prior to submitting their bid.  No additional cost to the Owner shall be allowed as a result of existing conditions.  To schedule a site visit, contact the Owner a...

	1.13 INTENT AND REQUIRED INTERPRETATION OF THE CONSTRUCTION DOCUMENTS
	A. Refer to the Article titled "Basis Of Design Products And Substitutions" located elsewhere in this Section.
	B. Provide complete and functional systems for the project.  The systems shall conform to the details stated in these Specifications and shown on the Drawings.  Items or work not shown or specified, but required for complete systems, shall be provided...
	C. The Drawings and Specifications are presented to define specific system requirements and serve to expand on the primary contract requirements of providing complete and functional systems.  The drawings are diagrammatic and indicate the general arra...
	D. Drawings and Specifications are intended to be complementary to each other, and contract required work only may be indicated in one of these two sources.  Inclusion of a scope element in either alone, or both, obligates the Contractor to provide th...
	1. References in specific Specification sections to other Sections or to the Drawings are made for the Contractor's convenience only, and the omission of a potential reference shall not be interpreted by the Contractor as invalidating the other (unref...

	E. Do not scale the Drawings.  Because of the scale of the Drawings, it is not possible to indicate offsets, fittings, valves, piping and duct accessories and appurtenances, or similar items which may be required to provide complete operating systems....
	1. Unless there are explicit notes to the contrary on piping system flow diagrams, piping system flow diagrams are generally not intended to establish the quantity, type, and orientation of pipe elbows, tees, and caps, as the diagrams are schematic in...
	2. Many of the required piping appurtenances, valves, small or minor piping, control devices, sensors, and similar items are omitted from floor plans and sections for clarity purposes only.  Refer to piping system flow diagrams, control diagrams, deta...

	F. These documents may not explicitly disclose final details required for a complete systems installation; however, contractors shall possess the expertise to include the necessary appointments of complete operating systems.
	G. Should a bidding Contractor find conflicts or discrepancies in, or omissions from, the Drawings or Specifications, or should he be in doubt as to their meaning, the bidding Contractor should at once notify the Architect, who will send written instr...
	H. Details shown on the Drawings shall apply to all instances of such item or condition indicated elsewhere on the Drawings, with or without an explicit reference thereto.
	I. The Drawings and Specifications primarily indicate the work that is required by the contract.  In selected instances, an indication of work that is NOT acceptable may be made in the contract documents order to provide additional emphasis or clarity...
	J. Where a code or standard is referenced, unless explicitly indicated otherwise, it shall be taken to refer to the most recent published version / edition at the time of bidding.

	1.14 BASIS OF DESIGN PRODUCTS AND SUBSTITUTIONS
	A. Basis of Design:  Throughout the project specifications and drawings, materials and equipment may be indicated as the "basis of design" material or equipment.  If the bidding Contractor desires to furnish equipment of a manufacturer other than that...
	B. Listing of Product and Manufacturer Names:  Where names of manufacturers of products are listed in the Specifications, the mere listing of a manufacturer's name, or of a specific product name does not relieve the Contractor of the obligation to mee...
	1. Where a manufacturer or product list is proceeded by "subject to compliance with requirements, provide products by one of the following:", or similar language, the Contractor shall interpret this to mean that products or manufacturers not contained...
	2. Where a manufacturer or product list is proceeded by "subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:", or similar language, the Contrac...

	C. Specification by Product Name:  Whenever an item of material or equipment is specified or described in the contract documents by using the name of a proprietary item or the name of a particular supplier, without the listing of additional product or...
	1. “Or-Equal” Items:  If, in the Architect /  Engineer’s sole discretion, an item of material or equipment proposed by Contractor is functionally equal to that named and sufficiently similar so that no change in related work will be required, it may b...
	a. In the exercise of reasonable judgment the Architect / Engineer determines that:
	1) It is at least equal in materials of construction, quality, durability, appearance, strength, and design characteristics;
	2) It will reliably perform at least equally well the function and achieve the results imposed by the design concept of the completed Project as a functioning whole; and
	3) It has a proven record of performance and availability of responsive service.

	b. Contractor certifies that, if approved and incorporated into the work:
	1) There will be no increase in cost to the Owner or increase in contract times; and
	2) It will conform substantially to the detailed requirements of the item named in the contract documents.



	D. Product Availability:
	1. Where a product name or model number is indicated on the drawings or specifications and that product model is no longer available, the bid price shall include the currently available product model with the equal or greater quality, capacity, featur...
	2. The Contractor is responsible for confirming that all specified products will be available in a timely manner to meet the contract schedule.  Should the delivery time schedule of any specified product be an issue that could adversely affect the pro...


	1.15 WARRANTIES
	A. Defective equipment, materials or workmanship, including damage to the work provided under other Divisions of this contract, shall be replaced or repaired at no extra cost to the Owner for the duration of the stipulated guarantee periods.
	B. Special Warranties:  Special manufacturers' warranties that extend beyond the general warranty period are specified in other Division 23 Sections.  Special warranties shall not deprive Owner of other rights Owner may have under other provisions of...
	1. Where the duration of a manufacturer's standard warranty exceeds that specified for the special warranty, the manufacturer's warranty shall take precedence.
	2. Where the duration of a manufacturer's standard warranty is less than that specified, the manufacturer shall provide a special warranty extension as required, and shall provide a certificate attesting to that extension with the equipment submittal....
	3. Special warranties shall defined be interpreted to be non-pro-rated, unless noted otherwise, and shall begin on the date of Substantial Completion.
	4. Special warranties and their obligations to the Owner which have been violated by the Contractor's actions (e.g. method of handling, installation, storage, operation, etc.) shall become the responsibility of the Contractor for the original factory ...



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Dielectric Flanges:
	a. Capitol Manufacturing Co.
	b. Central Plastics Co.
	c. Epco Sales Inc.
	d. Watts Industries, Inc.; Water Products Div.
	e. Zurn Industries, LLC

	2. Dielectric-Flange Isolation Kits (Hydronic):
	a. Advance Products & Systems (APS), Inc.
	b. Calpico, Inc.
	c. Central Plastics Co.

	3. Dielectric Nipples:
	a. Grinnell Mechanical Products
	b. Perfection Corp.
	c. Victaulic Co.

	4. Mechanical Sleeve Seals:
	a. Calpico, Inc.
	b. Flexicraft Industries
	c. Metraflex Co.
	d. GPT, an EnPro Industries Company
	e. Proco Products Inc.

	5. Fire- and Smoke-Stopping Materials and Assemblies:
	a. Dow Corning Corp.
	b. 3M Fire Protection Products
	c. GE Silicones
	d. Hilti, Inc.
	e. Specified Technologies Inc. (STI)
	f. Legrand

	6. Fire-Stop Pipe Sleeves:
	a. Hilti, Inc.
	b. Holdrite
	c. ProSet Systems Inc.



	2.2 PIPE AND PIPE FITTINGS
	A. Refer to individual Division 23 piping Sections for pipe and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.3 JOINING MATERIALS
	A. Refer to individual Division 23 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	1. Full-Face Type:  For flat-face, Class 150 flanges.
	2. Narrow-Face Type:  For raised-face, Class 300 flanges.
	3. Hydronic Applications:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness.

	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32.
	1. Alloy Sb5:  95 percent tin and 5 percent antimony, with 0.20 percent maximum lead content.
	2. Flux:  ASTM B 813, non-self-cleaning type.

	E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4 DIELECTRIC FITTINGS
	A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to prevent galvanic action and stop corrosion.
	B. Description:  Combination of copper alloy and ferrous and stainless steel; threaded, solder, plain, and weld-neck end types and matching piping system materials.
	C. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	D. Dielectric Flanges:  ASSE 1079.  Factory-fabricated, companion-flange assembly, for 150-psig minimum working pressure as required to suit system pressures.
	E. Dielectric-Flange Isolation Kits (Hydronic):  Field-assembled, companion-flange assembly, full-face or ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	1. Provide separate companion flanges and steel bolts and nuts for 150-psig minimum working pressure as required to suit system pressures.

	F. Dielectric Nipples:  IAPMO PS 66.  Electroplated steel nipple complying with ASTM F 1545 with inert and noncorrosive, thermoplastic lining; plain, threaded, or groove] ends; and 150-psig minimum working pressure at 225 deg F.
	G. Dielectric unions are strictly prohibited.  Use dielectric nipples on threaded connections.

	2.5 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.6 PIPING SPECIALTIES
	A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations:
	1. Steel Sheet Metal:  0.0239-inch minimum thickness, galvanized, round tube closed with welded longitudinal joint.
	2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends.
	3. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	4. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	a. Underdeck Clamp:  Clamping ring with set screws.


	B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to conceal protruding fittings and sleeves.
	1. ID:  Closely fit around pipe, tube, and insulation of insulated piping.
	2. OD:  Completely cover opening.
	3. Cast Brass:  One piece, with set screw. Polished chrome-plated finish.
	4. Cast Brass:  Split casting, with concealed hinge and set screw. Polished chrome-plated finish.
	5. Stamped Steel:  One piece, with set screw and chrome-plated finish.
	6. Stamped Steel:  One piece, with spring clips and chrome-plated finish.
	7. Stamped Steel:  Split plate, with concealed hinge, set screw, and chrome-plated finish.
	8. Stamped Steel:  Split plate, with concealed hinge, spring clips, and chrome-plated finish.
	9. Cast-Iron Floor Plate:  One-piece casting.


	2.7 FIRE AND SMOKE STOPPING MATERIALS
	A. General Requirements for Fire-and Smoke Stopping Materials:  Provide fire-stopping and smoke-stopping systems and assemblies for filling openings around duct, conduit, low-voltage cable, and piping penetrations of Division 23 work through walls, pa...
	B. Fire Stopping Products:
	1. Systems and assemblies shall have fire-resistance ratings equal to or greater than adjacent construction and as established by testing identical assemblies per ASTM E 119 or ASTM E 814.
	2. The listing of the assembly / system proposed at each installation in one of the following shall be considered sufficient evidence of acceptable testing:
	a. UL 1479 or UL 263 listed in Underwriters Laboratory, Inc. "Fire Resistance Directory".
	b. Factory Mutual System "Approval Guide"
	c. Warnock Hersey "Certification Listings"
	d. A current evaluation report from the National Evaluation Service ("NES") will also be acceptable.

	3. Material T rating:  not less than the F rating.
	4. It is the Contractor's responsibility to determine the types of penetrations to be sealed and to select appropriate fire-stopping assemblies.
	5. If a tested assembly is not available for a particular penetration configuration, modify the penetration configuration to suit available assemblies; do not modify assembly configuration except as specifically stated in the test report or as approve...
	6. Products installed in air handling plenums shall be UL 2043 listed.
	7. Provide products which:
	a. Allow normal expansion and contraction movement of the penetrating item without failure of the penetration seal.
	b. Emit no hazardous, combustible, or irritating by-products during installation or curing period.
	c. Do not require special tools for installation.


	C. Smoke-stopping:  Use any gunnable or pourable joint sealant suitable for the application; use only fully curing types where accessible in the finished work.  Provide products which:
	1. Allow normal expansion and contraction movement of the penetrating item without failure of the penetration seal.
	2. Emit no hazardous, combustible, or irritating by-products during installation or curing period.
	3. Do not require special tools for installation.

	D. Labels:  Red, permanent marking using the words "Fire-Rated Assembly - Do Not Disturb - See Maintenance Instructions" and the testing agency designation, or equivalent as approved by the authority having jurisdiction.
	1. For marking fire-stopping and smoke-stopping assemblies, use self-adhesive tape or wired-on labels.
	2. For marking fire and smoke barriers and partitions and slabs themselves, use letters at least 2 inches high.


	2.8 CEILING, WALL, AND SHAFT ACCESS PANELS
	A. The Division 23 Contractor shall provide factory-fabricated access panels for access to concealed dampers, valves and other equipment provided under Division 23 where no other means of access is available.  Unless more restrictive requirements are ...
	1. Access panels shall be of appropriate size but not less than 20x20 inches, flush type, hinged to drop down and out, screwdriver-operated, stainless steel in tile work and prime coated sheet steel in drywall, plaster or acoustical tile.  Exact locat...
	2. At locations where access panels are installed in fire-rated construction, access panels shall contain the 1-1/2-hour fire-rated "B" label; and in addition, shall also be provided with layers of gypsum wall board in a thickness which will supply an...

	B. Subject to requirements, acceptable manufacturers include, but are not limited to:
	1. Bar-Co., Inc.
	2. J. L. Industries
	3. Karp Associates, Inc.
	4. Nystrom, Inc.



	PART 3 -  EXECUTION
	3.1 HVAC DEMOLITION
	A. Refer to Division 01 and Division 02 for general demolition requirements and procedures.
	B. Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be removed.
	1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.  Existing work is not permitted to be abandoned in place unless explicitly indicated.
	3. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	4. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork material.  Existing work is not permitted to be abandoned in place unless explicitly indicated.
	5. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	6. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	7. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove equipment and deliver to Owner.

	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.
	D. The disposal of all demolished materials shall be in accordance with all applicable laws, and all costs shall be borne by the Contractor.
	E. Recover refrigerant in demolished systems in accordance with all applicable laws.
	F. Salvage Value:  The Owner shall have first rights to all demolished materials.  Existing removed pieces of equipment and materials denoted to be retained by the Owner shall remain the property of the Owner and shall be stored at the site where dir...
	G. Disconnect and remove existing systems and equipment no longer required.
	H. Only where explicitly permitted by the Owner and Architect / Engineer, existing ductwork and piping no longer required and concealed in walls, below slabs on grade, or above fixed ceilings and not interfering with new construction or remodeled work...
	I. Where work is to be performed above existing ceilings, the Contractor will be responsible for removing ceiling tiles, storing tiles and reinstalling tiles after work is complete.  The Contractor shall also be responsible for restoring the existing ...
	J. No demolition shall occur which leaves the building interior without weather protection.  All demolition of exterior surfaces shall be followed immediately by protective construction, either permanent or temporary.
	K. Review the construction documents, to determine the affected areas of the existing structure.  Remove systems in the affected areas not to be reused including equipment, piping, ductwork, controls, hangers, supports, etc.
	L. Schedule demolition work with the Owner.
	M. All existing piping shall be saw-cut, not broken, at point where piping connects to existing.
	N. Where the project requires demolition of existing piping, ductwork, mechanical equipment, and similar services, all such systems shall be terminated in an approved manner to allow affected systems to remain in operation.  Provide temporary caps on ...
	O. The draining of existing piping systems, and subsequent filling, venting of air, and chemical treatment required to perform the demolition and/or new piping system connections to existing systems shall be provided under this Contract.
	P. The Contractor shall, at his own expense, repair, replace and maintain in service, any utilities, facilities or services (underground, over ground, interior or exterior) damaged, broken or otherwise rendered inoperative during the course of constru...
	Q. When demolishing existing equipment, all control wiring or pneumatic tubing serving that equipment shall be properly terminated in an approved manner to allow affected systems to remain in operation.  Remove pneumatic tubing back to risers and plug.
	R. Where ductwork systems serve both areas under construction and areas not affected by the construction, all branch ducts in the construction area shall be capped, and fans shall be rebalanced for new air quantities.

	3.2 CUTTING AND PATCHING
	A. The Division 23 Contractor shall include in his bid all cutting and patching work required for the installation of HVAC work performed under Division 23.  Any damage incident to cutting or other causes in the performance of the contract work shall ...
	B. Where piping, ducts, or other equipment pass through fire or smoke rated construction, furnish and install sleeves and thoroughly seal openings around sleeves, pipes, ducts, etc. With fire and smoke resistant materials.  Materials shall be provided...
	C. No structural members shall be cut without prior approval of the Architect.
	D. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for mechanical installations.  Perform cutting by skilled mechanics of trades involved.
	E. Repair cut surfaces to match adjacent surfaces.

	3.3 FIRESTOPPING AND SMOKESTOPPING INSTALLATION
	A. Pre-Installation Inspection:  The Division 23 Contractor, with the assistance and technical support of a fire- and smoke-stopping product manufacturer, shall inspect all fire and smoke barriers (floors, walls, partitions, and slabs) for penetration...
	1. Conduct inspection prior to covering up or enclosing walls or ceilings.
	2. Conduct inspection jointly with authorized representative of authority having jurisdiction.
	3. Submit a report detailing findings of inspection to the Architect/ Engineer.

	B. Modifications:  If the configuration of a particular penetration does not conform to the configuration necessary for the required firestopping assembly, notify the installer of the penetration for modification of the configuration to suit the assem...
	C. Permanent Identification of Penetrations:
	1. Near fire and smoke barriers, mark each exposed penetration with label identifying it as a fire-stopped or smoke-stopped assembly.
	2. Mark each fire and smoke barrier above lay-in ceilings with words identifying it as a fire or smoke barrier at intervals required by authorities having jurisdiction, but not less than 20 feet.


	3.4 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. General:  Install piping as described below, unless piping Sections specify otherwise.  Individual Division 23 piping Sections specify unique piping installation requirements.
	B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizi...
	C. Supporting suspended piping and associated components from the underside of the roof and floor decking in steel framed buildings is prohibited.  All suspended piping and associated components shall be supported from the building steel structural sy...
	D. Install piping at indicated or required slope.
	E. Install components with pressure rating equal to or greater than system operating pressure.
	F. Install piping in concealed locations, except in equipment rooms and service areas, or where explicitly indicated otherwise on the Drawings.
	G. Install piping free of sags and bends.
	H. Install exposed and concealed interior and exterior piping at right angles or parallel to building walls.  Diagonal runs are prohibited, unless otherwise indicated.
	I. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow sufficient space above removable ceiling panels to allow for ceiling panel removal.
	J. Install piping to allow application of insulation plus 1-inch clearance around insulation.
	K. Locate groups of pipes parallel to each other, spaced to permit valve servicing.
	L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	M. Elbows:  Install factory-fabricated elbows for changes in direction.  Long radius elbows shall be used, and changes in elevation shall be performed with two (2) 22.5 deg elbows in lieu of 45 or 90 degree elbows.
	N. Tee Fittings and Branch Connections:  Install branch connections to mains using factory-fabricated tee fittings in main with takeoff out bottom of main, except for up-feed risers with takeoff out top of main line or where space constraints do not p...
	1. The only exceptions to the 'factory-fabricated tee fittings' requirement are as follows:
	a. The use of "fish-mouth" type fittings for branch connection to mains is only permitted when the size of the branch connection is two (2) nominal pipe sizes or smaller than the size of the main, and the main is size 5" or larger.
	b. The use of weld-o-lets for branch connection to mains is only permitted when the size of the branch connection is three (3) or more nominal pipe sizes smaller than the size of the main pipe.  Furthermore, weld-o-lets shall not be used for branche...

	2. Swing Connections:  Branch connections shall be made with swing connections.
	a. Connect risers and branch connections to mains with at least five pipe fittings, including tee in main.
	b. Connect risers and branch connections to terminal units with at least four pipe fittings, including tee in riser.
	c. Connect mains and branch connections to terminal units with at least four pipe fittings, including tee in main.

	3. 'T-drill' and similar piping system tee forming techniques are not permitted.   Use tee fittings.
	4. Converging and diverging "bull-head" tees will not be permitted in piping systems; only branch-tee connections are permitted. 

	O. Install couplings according to manufacturer's written instructions.
	P. Piping Escutcheons:  Provide for pipe penetrations of walls, floors, and ceilings.  Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. Select escutcheon types according to the following:
	a. Uninsulated Piping:  Cast brass or stamped steel, with set screw or spring clips, and chrome-plated finish..  Hinged type for existing piping; one-piece for new piping.
	b. Floor Penetrations in Utility / Equipment Room Areas:  Cast-iron floor plates.  One piece for new piping; split-casting type for existing piping.
	c. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, and chrome-plated finish.


	Q. Piping Sleeves:  Provide sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.

	2. Build sleeves into new walls and slabs as work progresses.
	3. Provide sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.  Use the following sleeve materials:
	a. Steel Pipe Sleeves:  For pipes smaller than 6-inch NPS.
	b. Steel, Sheet-Metal Sleeves:  For pipes 6-inch NPS and larger, penetrating gypsum-board partitions.
	c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.
	1) Seal space outside of sleeve fittings with nonshrink, nonmetallic grout.


	4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using elastomeric joint sealants.
	5. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise indicated.

	R. Sleeve Seal System Selection:   Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble sleeve-seal system c...
	S. Verify final equipment locations for roughing-in.
	T. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.5 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	F. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt and nut threads, and on the nut and bolt head bearing surface that c...
	1. Do not remake joints with a gasket that has been previously been installed in a tightened down joint.  Use a new gasket each time the joint is made.
	2. Torque fasteners to the proper load to prevent both leaks and excessive gasket stress (i.e. crushing).  Re-torque fasters afterwards in accordance width he gasket manufacturer's recommendations to account for 'gasket creep'.
	3. When flanges are of dissimilar materials, the fastener torque used shall reflect the softer of the two materials, in order to prevent flange deformation (i.e. creep).
	4. Mark bolting sequence numbers and reference bolt locations on the flange OD.  Tightening shall proceed in stages (i.e., not to the maximum torque all at one time), using a 'crisscross' bolt tightening sequence in order to ensure uniform gasket comp...


	3.6 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping NPS 2 and smaller, adjacent to each control valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and other flanged pipeline appurtenances, and at final connection to each piece of equipment.


	3.7 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in wet, or intermittently wet, piping systems at connections between dissimilar metallic materials in the system.  Exceptions are as follows:
	1. Where bronze or stainless steel bodied valves are connected to a black steel piping system.
	2. Where the dissimilar metallic materials at the connection are within the same material group, as defined below:
	a. Nickel Group:  Nickel, and nickel alloys with greater than 20% nickel (e.g. Monel, Hastelloy, etc.).
	b. Stainless Steel Group:  Series 300 (e.g. 304, 316, 316L, 317, etc.)  austenitic stainless steels, and type 18-8 stainless steel.
	c. Ferrous Group:  Black steel, wrought iron, cast iron, and cast steel.
	d. Copper Group:  Copper, brass, aluminum bronze, silicon bronze, 90-10 copper-nickel, and 80-20 copper-nickel.


	B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples.  Dielectric unions are prohibited.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges or dielectric flange kits.
	D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

	3.8 EQUIPMENT AND PRODUCT INSTALLATION - COMMON REQUIREMENTS
	A. Install manufactured equipment, products, and systems in full accordance with the manufacturer's requirements and recommendations.  These requirements and recommendations may be more restrictive or require work beyond that explicitly shown on the c...
	B. Install equipment to provide maximum possible headroom, if mounting heights are not indicated.
	C. Install equipment according to approved submittal data.  Portions of the Work are shown only in diagrammatic form.  Refer conflicts to Architect.
	D. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	E. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	F. Install equipment giving right of way to piping installed at required slope.
	G. Supporting equipment from roof and floor decking in steel framed buildings is prohibited.  All equipment shall be supported from building steel structural system.

	3.9 CLEANING AND PROTECTION
	A. Cleaning:  General cleaning requirements are specified in Division 01.  Upon completion of the work, clean the exterior surface of equipment, accessories, and trim installed.
	B. The Division 23 Contractor shall clean up areas as the work progresses and remove waste and debris produced by performance of the Division 23 work daily or when directed by the Owner or Architect / Engineer.
	C. Protection of Surfaces:
	1. Protect new and existing surfaces from damage during the construction period.
	2. Provide plywood or similar material under equipment or materials stored on floors or roofs.  Provide protection in areas where construction may damage surfaces.
	3. Surfaces damaged during the construction shall be repaired or replaced at the cost of the Contractor at fault. The method of repairing or replacing the surface shall be approved by the Owner and Architect/Engineer.

	D. Protection of Equipment and Materials:
	1. Equipment and materials shall be stored in a manner that shall maintain an orderly, clean appearance.  If stored on-site in open or unprotected areas, equipment and material shall be kept off the ground and out of standing water by means of pallets...
	2. Equipment and material, if left unprotected and damaged or soiled, shall be repainted, repaired, or otherwise refurbished at the discretion of the Architect and Owner.  Equipment and material is subject to rejection by the Architect, if, in the opi...
	3. During the construction period, protect ductwork, piping and equipment from damage and dirt.  Properly cap ductwork and piping. Each system of piping shall be flushed to remove grit, dirt, sand, and other foreign matter for as long a time as requir...


	3.10 PAINTING AND FINISHING
	A. Painting of HVAC systems, equipment, and components is specified in Division 09.  In the event of a direct conflict between the provisions of Division 09, and this Section, Division 09 shall take precedence.
	B. Do not paint piping specialties and similar items with factory-applied finish.  Do not paint bronze or copper materials.  Do not paint fastener threads (except on pipe hangers and threaded rods), nameplates, identification devices and labels, flexi...
	1. Apply protection to items not receiving paint prior to paint surface preparation and painting.

	C. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.
	D. At locations where it is necessary to cut and patch existing construction to perform Division 23 work, painting at each location shall be performed by the Division 23 Contractor.  New finishes shall match existing finishes.  Comply with the provisi...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	B. Division 05 for structural-steel shapes and plates for pipe and equipment supports.
	C. Division 23 Section "Vibration Controls for HVAC" for equipment and piping systems requiring vibration isolation hangers and supports.
	D. Division 23 Section "Ductwork" for duct hangers and supports.

	1.2 SUMMARY
	A. This Section includes hangers and supports for HVAC system piping and equipment.

	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society for the Valve and Fittings Industry.
	B. Terminology:  As defined in MSS SP-58.

	1.4 PERFORMANCE REQUIREMENTS
	A. Design channel support systems for piping to support multiple pipes capable of supporting the combined weight of supported systems, system contents, and test water.
	B. Design heavy-duty steel trapezes for piping to support multiple pipes capable of supporting the combined weight of supported systems, system contents, and test water.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of pipe hanger, channel support system component, and thermal-hanger shield insert indicated.

	1.6 INFORMATIONAL SUBMITTALS
	A. Welding Certificates:  Copies of certificates for welding procedures and operators.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Pipe Hangers, Saddles, and Shields:
	a. Anvil International, Inc.
	b. Carpenter & Paterson, Inc.
	c. Modern Pipe Hanger Co., Inc.
	d. National Pipe Hanger Corp.
	e. Penn Pipe Hanger Corp.
	f. ERICO International Corporation.

	2. Channel Support Systems:
	a. Anvil International, Inc.; Power-Strut Unit.
	b. Carpenter & Paterson, Inc.
	c. National Pipe Hanger Corp.
	d. Thomas & Betts Corp.
	e. Unistrut Corp.
	f. ERICO International Corporation.

	3. Thermal-Hanger Shields and Shield Inserts:
	a. Buckaroos Inc.
	b. Carpenter & Paterson, Inc.
	c. National Pipe Hanger Corp.
	d. Pipe Shields, Inc.
	e. Thermal Pipe Shields, Inc.
	f. Value Engineered Products, Inc.
	g. ERICO International Corporation.

	4. Drilled-In Mechanical Fastener Systems for Concrete:
	a. Gunnebo Fastening Corp.
	b. Hilti, Inc.
	c. ITW Ramset/Red Head.



	2.2 MANUFACTURED UNITS
	A. Pipe Hangers, Supports, and Components:  MSS SP-58, factory-fabricated components.  Refer to "Hanger and Support Applications" Article in Part 3 for where to use specific hanger and support types.
	1. Galvanized, Metallic Coatings:  For all piping hangers, supports, supplemental steel, hardware and accessories.  All piping hangers, supports, hardware and accessories located outside shall be stainless steel or hot-dipped galvanized, no exceptions.
	2. Nonmetallic Coatings:  On attachments for electrolytic protection where attachments are in direct contact with copper tubing.

	B. Channel Support Systems:  MFMA-2, factory-fabricated components for field assembly.
	1. Coatings:  Manufacturer's standard finish.  All channel support systems and accessories exposed to weather shall be stainless steel or hot-dipped galvanized, no exceptions.
	2. Nonmetallic Coatings:  On attachments for electrolytic protection where attachments are in direct contact with copper tubing.

	C. Pipe Covering Protection Saddles:  MSS Type 39, fabricated from carbon steel plate with edges rolled and ground smooth.  Minimum length shall be 12".  Depth of saddle shall be no less than the adjoining piping insulation thickness.
	D. Thermal-Hanger Shields and Shield Inserts:  High compressive-strength insulation, with an MSS Type 40 G90 galvanized sheet metal shield.  Shield shall have rounded corners.
	1. Insulation Material for Cold Piping:  ASTM C 552, Type I cellular glass, or ASTM C 1126, Type III rigid phenolic foam with a minimum 3.75 PCF density..  Insulation shall have a low perm (0.02 perm or less) all service jacket.
	2. Insulation Material for Hot Piping:  ASTM C 552, Type I cellular glass or water-repellent-treated, ASTM C 533, Type I calcium silicate.
	3. Plenum Rating:  Insulation shall have a flame spread index of less than 25, and a smoke developed index less than 50, when tested in accordance with ASTM E84-15a.
	4. Insulation Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.
	5. Insulation Thickness:  Same thickness as adjoining piping insulation.  Insulation shall span 360 degrees.
	6. Shield for Trapeze or Clamped System:  Shield shall cover entire circumference of pipe (360 degrees).
	7. Shield for Clevis Hanger:  Shield shall cover no less than the lower 180 degrees of pipe.
	8. Minimum Shield Lengths and Gauge:
	a. Piping Sizes up to 3":  6" long and 20 gauge.
	b. Additional thickness and length shall be provided as required to prevent more than 5% compression of insulation with the piping system filled.



	2.3 MISCELLANEOUS MATERIALS
	A. Powder-Actuated Drive-Pin Fasteners:  Powder-actuated-type, drive-pin attachments with pull-out and shear capacities appropriate for supported loads and building materials where used.
	B. Drill-In Mechanical-Anchor Fasteners:  Insert-type attachments with pull-out and shear capacities appropriate for supported loads and building materials where used.  Fasteners shall be galvanized steel, except use stainless steel where supporting s...
	C. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars, galvanized. All structural steel members, plates, shapes, and bars exposed to weather shall be hot-dipped galvanized, no exceptions.
	D. Grout:  ASTM C 1107, Grade B, factory-mixed and -packaged, non-shrink and nonmetallic, dry, hydraulic-cement grout.
	1. Characteristics:  Post hardening and volume adjusting; recommended for both interior and exterior applications.
	2. Properties:  Non-staining, noncorrosive, and nongaseous.
	3. Design Mix:  5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT APPLICATIONS
	A. Specific hanger requirements are specified in Sections specifying equipment and systems.
	B. Refer to Division 23 Section "Vibration Controls for HVAC" for equipment and piping systems requiring vibration isolation hangers and supports.
	C. Comply with MSS SP-58 and 127 for pipe hanger selections and applications that are not specified in piping system Specification Sections.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building s...
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment applications.  Such locations on this project requiring stainless steel hangers include:
	1. Bath/Shower Rooms

	F. Use thermal-hanger shield inserts for insulated piping and tubing.
	G. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Modern Pipe Supports Corp. Figure 404, Government ring pipe clamp with Figure 540 turn buckle adjuster and threaded rod hanger.
	2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.
	3. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes, NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion support and cast-iron floor flange.
	4. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 to NPS 20, from single rod if horizontal movement caused by expansion and contraction might occur.
	5. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 24, if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.

	H. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to NPS 20.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, NPS 3/4 to NPS 20, if longer ends are required for riser clamps.

	I. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
	2. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	3. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

	J. Building Attachments:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23):  For structural shapes.
	7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.
	12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  750 lb.
	b. Medium (MSS Type 32):  1500 lb.
	c. Heavy (MSS Type 33):  3000 lb.

	13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where head room is limited.

	K. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Specification Sections, install factory fabricated saddles and shields of the following types:
	1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  Use only on hot steel piping without vapor barrier.  Weld saddle to the steel pipe.  Fill interior of saddle with the specified piping insulation.
	2. Protection Shields (MSS Type 40):  Use on cold piping with vapor barrier, and all copper tubing.  Length and metal thickness shall be as recommended by manufacturer to prevent crushing/compressing insulation.
	3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe, insert of high-density, 100-psi minimum compressive-strength pipe insulation, same thickness as adjoining insulation with vapor barrier, with a sheet metal shield.

	L. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement.
	2. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion in piping systems.
	3. Spring Hangers for Piping 3" and Smaller:
	a. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-1/4 inches.
	b. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with springs.


	M. Comply with MSS SP-58 and 127 for trapeze pipe hanger selections and applications that are not specified in piping system Sections.
	N. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping system Sections.
	O. Use powder-actuated fasteners] or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	1. Use power-actuated concrete fasteners only for standard-weight aggregate concretes where the for the  slabs are more than 4 inches thick.
	2. NOTE:  Do not use power-actuated concrete fasteners for lightweight-aggregate concrete or for slabs less than 4 inches thick.


	3.2 HANGER AND SUPPORT INSTALLATION - GENERAL REQUIREMENTS
	A. Hanging piping and equipment from roof and floor decking in steel framed buildings is prohibited.  All equipment shall be hung from building steel structural system (e.g. steel beams and joists).
	1. Piping and equipment shall be supported directly from the building’s steel beams or from miscellaneous structural steel provided by the Division 23 Contractor bearing on steel beams.
	2. Loads supported by steel bar joists exceeding 100 lbs. shall be located at the joist panel points, and shall not impose an eccentric load (twisting moment).  Provide supplemental steel and align direct hanger connections to the joists with the jois...
	3. Do not drill or cut building structural steel.

	B. Pipe Hanger Installation:  Comply with MSS SP-58 and 127.  Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.
	C. Trapeze Pipe Hanger (MSS Type 59) Installation:  Comply with MSS SP-58 and 127.  Arrange for grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified above for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  Weld steel according to AWS D1.1.
	3. Threaded rods shall be minimum 3/8" size.

	D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on field-assembled metal framing systems.
	E. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	F. Fastener System Installation in Concrete Slab Construction:
	1. Install power-actuated fasteners for use in lightweight concrete or concrete slabs at least  4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by power-actuated tool manufacturer.  Install fa...
	2. Install drilled-in mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.
	3. Anchor capacity used in design shall be based on the technical data published by the manufacturer or such other method as approved by the Architect and Structural Engineer of Record.
	4. Anchor capacity is dependent upon spacing between adjacent anchors and proximity of anchors to edge of concrete.  Install anchors in accordance with the manufacturer's recommended spacing and edge clearances.
	5. Reinforcing bars in the concrete structure may conflict with specific anchor locations.  Exercise care to avoid damaging existing reinforcing or embedded items.  The Contractor shall review the structural drawings and shall undertake to locate ...
	6. Install concrete inserts before placing concrete.

	G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
	H. Install hangers and supports to allow controlled thermal movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping.  Install ...
	K. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services piping) are not exceeded.
	M. Insulated Piping:  Comply with the following:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield or shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39 pipe covering protection saddles, only on hot steel piping without vapor barrier.
	a. Thermal-hanger shield inserts shall be used.  High compressive-strength inserts may permit use of shorter shields or shields with lesser arc span.  Edit as required.

	3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier and on copper tubing.  Shields shall span arc of at least 180 degrees with clevis hangers and roller supports, and 360 degrees with clamps.
	a. Thermal-hanger shield inserts shall be used.



	3.3 PIPING RISER SUPPORTS
	A. Piping Risers for Heating Hot Water Supply and Return Piping:
	1. Risers of vertical piping sized 5-inches and smaller, but not extending more than 60 feet, shall be supported at each floor penetration by riser clamps.


	3.4 ADJUSTING
	A. Hanger Adjustment:  Adjust hangers to distribute loads equally on attachments and to achieve indicated or required slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches once the coordinated installations are complete.  Any rod ends within 6'-8" of the finished floor shall be provided with rubber or vinyl screw thread caps and the pipin...

	3.5 PAINTING
	A. Touching Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted ...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Refer to the control sequences of operation and Division 23 Section "Instrumentation and Control for HVAC" for additional work required by the TAB Agent to assist the DDC system provider / sub-contractor in the airflow linearization of mixing dampe...

	1.2  SUMMARY
	A. This Section includes testing, adjusting, and balancing HVAC systems, including the following:
	1. Air Systems:
	a. Constant-volume air systems.

	2. Hydronic Piping Systems:
	a. Constant-flow systems.

	3. Testing, Adjusting, and Balancing of Equipment, including, but not limited to:
	a. Fans, and fan-containing equipment.
	b. Heat-transfer coils.

	4. Existing systems TAB.
	5. Diffuser and grille supply pattern adjusting.
	6. Reporting results of activities and procedures specified in this Section.

	B. Related Sections include the following:
	1. Testing and adjusting requirements unique to particular systems and equipment are included in the Sections that specify those systems and equipment.
	2. Field quality-control testing to verify that workmanship quality for system and equipment installation is specified in system and equipment Sections.


	1.3 ACCEPTABLE TESTING AND BALANCING AGENTS
	A. Subject to compliance with requirements, available TAB Agents that may be engaged to perform the work of this Section include, but are not limited to, the following:
	1. Flood and Sterling Inc. (New Cumberland PA)
	2. Peno Balancing Co. Inc. (Centre Hall PA)
	3. WAE Balancing Inc. (Mercer PA)

	B. The Contractor may request the use of another firm other than those listed abovein accordance with the 'Action Submittals' article below.

	1.4 DEFINITIONS
	A. Adjust:  To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce fan speed or adjust a damper.
	B. Airflow Control Terminal:  Device installed in the duct system that automatically regulates the airflow rate passing through the device.  (e.g. VAV boxes, air valves, etc.)
	C. Balance:  To proportion flows within the distribution system, including submains, branches, and terminals, according to design quantities.
	D. Difficiency:  Any installation, measurement, or finding outside the tolerances allowed by the referenced testing and balancing procedural standards or project specifications.
	E. Diversity:  In air or hydronic systems, diversity is the term used to describe the difference in air or water volume between the prime mover (fan or pump) and sum of the terminal elements.
	F. Draft:  A current of air, when referring to localized effect caused by one or more factors of high air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn from a person's skin than is normally dissipated.
	G. Memory Stop:  An adjustable mechanical device that allows a valve to be closed (for service) and limits the valve to a predetermined position when re-opened.
	H. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable results.
	I. Report Forms:  Test data sheets for recording test data in logical order.
	J. Shutoff Head:  The dynamic measurement of a pump’s total dynamic head at no flow. Performed by closing the pump discharge valve only.
	K. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a closed system, static head is equal on both sides of the pump.
	L. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side.
	M. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	N. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a fan when installed under conditions different from those presented when the fan was performance tested.
	O. TAB (Testing, Adjusting, and Balancing):  A systematic process or service applied to HVAC systems, and other environmental systems, to achieve and document air and hydronic flow rates.
	P. TAB Agent:  The contractor performing the work of this Section.
	Q. Terminals:  In the context of a hydronic system, a device such as a coil where heat is either removed or added to the working fluid, other that the system prime movers (chillers, cooling towers, boilers, etc.).
	R. Terminal Outlet or Inlet:  A point where air, enters or leaves the ductwork distribution system.  (e.g. diffuser, register, grille, etc.)
	S. Test:  A procedure to determine quantitative performance of a system or equipment.
	T. Testing, Adjusting, and Balancing Agent:  The entity responsible for performing and reporting the testing, adjusting, and balancing procedures.
	U. AABC:  Associated Air Balance Council.
	V. AMCA:  Air Movement and Control Association.
	W. NEBB:  National Environmental Balancing Bureau.
	X. SMACNA:  Sheet Metal and Air Conditioning Contractors' National Association.

	1.5 ACTION SUBMITTALS
	A. Testing and Balancing Agent Qualifications:  Verification of experience and capability of the testing and balancing agent.  This submittal is not required for Agents specifically listed above.  The purpose of this submittal is to establish, in a p...
	1. Resumes of the technicians anticipated to work on this project.
	a. Note:  Do not submit 'generic' firm resumes or resumes of firm principlals unless those individuals are propsed to do the actual testing and balancing work on site for this project.

	2. A list of projects completed for each technician within the last 12 months.  Include no less than three (3) client references with contact information relevant to projects completed within the last 12 months for each technician.  The same project m...
	3. A list of any projects completed for this same Owner within the last 3 years, if any, along with the technicans who worked on those projects, and the Owner's contact information.


	1.6 INFORMATIONAL SUBMITTALS
	A. Certified Testing, Adjusting, and Balancing Reports:  Submit reports prepared, as specified in this Section, on approved forms certified by the testing, adjusting, and balancing Agent.
	B. Sample Report Forms:  Submit sample testing, adjusting, and balancing report forms.

	1.7 CLOSEOUT SUBMITTALS
	A. Warranty:  Submit 2 copies of special warranty specified in the "Warranty" Article below.

	1.8 QUALITY ASSURANCE
	A. Agent Qualifications:  Engage a testing, adjusting, and balancing agent that is currently certified by either AABC or NEBB.
	1. The company / agency as a whole shall be certified, and at least one individually certified supervisor or technician shall be supervising or participating in the work at the project site at all times when testing and balancing activites are taking ...
	2. The individually certified supervisor or technican shall be a AABC 'TBE" or NEBB Certified with a minimum of eight (8) years experience in performing HVAC system testing, adjusting and balancing, with at least four (4) of those years in a superviso...
	3. At least one of the on-site certified supervisors or technicans shall have performed work characteristic of this project on at least three (3) other similar projects withing the last five (5) years.

	B. Sub-Contracting Arrangement:  The Agent shall be an independent company that is not financially affiliated with the Division 23 Contractor.
	C. Certification of Testing, Adjusting, and Balancing Reports:  Certify the testing, adjusting, and balancing field data reports.  This certification includes the following:
	1. Review field data reports to validate accuracy of data and to prepare certified testing, adjusting, and balancing reports.
	2. Certify that the testing, adjusting, and balancing team complied with the approved testing, adjusting, and balancing plan and the procedures specified and referenced in this Specification.

	D. Testing, Adjusting, and Balancing Reports:  Use standard forms from AABC's "National Standards for Testing, Adjusting, and Balancing" or from NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems".
	E. Instrumentation Type, Quantity, and Accuracy:  As described in AABC national standards or in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required Instrumentation for NEBB Certification".
	F. Instrumentation Calibration:  Calibrate instruments at least every 6 months or more frequently if required by the instrument manufacturer.

	1.9 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.10 COORDINATION
	A. The Division 23 Contractor shall coordinate the efforts of factory-authorized service representatives for systems and equipment, ATC System Installer, and other mechanics to operate HVAC systems and equipment to support and assist testing, adjustin...
	B. Notice:  Provide 7 days' advance notice for each test.  Include scheduled test dates and times.
	C. Perform testing, adjusting, and balancing after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.

	1.11 WARRANTY
	A. General Warranty:  The project performance guarantee specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, oth...
	B. Project Performance Guarantee:  Provide a guarantee on AABC'S "National Standards" forms or on NEBB forms stating that AABC or NEBB will assist in completing the requirements of the Contract Documents if the testing, adjusting, and balancing Agent ...
	1. The certified Agent has tested and balanced systems according to the Contract Documents.
	2. Systems are balanced to optimum performance capabilities within design and installation limits.
	3. The warranty shall meet the requirements of the following program(s):
	a. AABC – National Project Performance Guarantee
	b. NEBB – Conformance Certification




	PART 2 -  PRODUCTS
	2.1 DUCT TEST HOLES AND HOLE PLUGS 
	A. Refer to Division 23 Section "Air Duct Accessories" for instrument test holes for ducts constructed to pressure classes exceeding 2" w.g. positive pressure, and for ducts of welded seam and joint construction.
	1. The TAB Agent shall review the Division 23 Contractor's ductwork shop drawings and shall prescribe the location, spacing, and quantity of all required instrument test holes.

	B. For ducts not utilizing welded seam and joint construction and for those constructed for 2" w.g. positive pressure class or less, the TAB Agent shall provide tapered, round LDPE plastic plugs with center pull-tabs to seal holes drilled in ductwork ...

	2.2 INSULATION REPAIR MATERIAL 
	A. Refer to Division 23 Section "HVAC Duct Insulation" for jackets and tapes to repair insulation and insulation jackets removed or damaged during testing and balancing work. 
	B. Except where ducts are exposed in finished spaces, label the location of test holes on insulated ducts at the location of the insulation jacket repair with a permanent marker stencil or stick-on vinyl label.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine Contract Documents to become familiar with project requirements and to discover conditions in systems' designs that may preclude proper testing, adjusting, and balancing of systems and equipment.
	1. Verify that balancing devices, such as balancing valves and manual volume dampers, are required by the Contract Documents.  Verify that quantities and locations of these balancing devices are accessible and appropriate for effective balancing and f...
	2. Identify locations where instrument test holes are required and coordinate with the sheet metal shop drawings and coordination drawings so that the required test holes are installed prior to beginning testing and balancing operations.

	B. Examine approved submittal data of HVAC systems and equipment.
	1. Verify the balancing and/or flow verification requirements of the equipment provided with the manfacturers or manufacturer's representatives.
	2. Electrically commutated motors (ECMs), pressure independent characterized control valves (PICVs, PICCVs), and automatic flow balancing / flow-limiting valves are examples of equipment which often require non-standard balancing and flow measurement ...

	C. Examine equipment performance data, including fan and pump curves.  Relate performance data to project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or...
	D. Examine system and equipment installations to verify that they are complete and that testing, cleaning, adjusting, and commissioning specified in individual Specification Sections have been performed.
	E. Examine system and equipment test reports.
	F. Examine HVAC system and equipment installations to verify that indicated balancing devices, such as balancing valves and manual volume dampers, are properly installed, and their locations are accessible and appropriate for effective balancing and f...
	G. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.
	H. Examine air-handling equipment to ensure clean filters have been installed, bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	I. Examine strainers for clean screens and proper perforations.
	J. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	K. Examine equipment for installation and for properly operating safety interlocks and controls.
	L. Examine system pumps to ensure absence of entrained air in the suction piping.
	M. Examine automatic temperature system components to verify the following:
	1. Dampers, valves, and other controlled devices operate by the intended controller.
	2. Dampers and valves are in the position indicated by the controller.
	3. Integrity of valves and dampers for free and full operation and for tightness of fully closed and fully open positions.
	4. Automatic modulating control valves are properly connected.
	5. Thermostats are located to avoid adverse effects of sunlight, drafts, and cold walls.
	6. Sensors are located to sense only the intended conditions.
	7. Sequence of operation for control modes is according to the Contract Documents.
	8. Controller set points are set at design values.  Observe and record system reactions to changes in conditions.  Record default set points if different from design values.
	9. Interlocked systems are operating.
	10. Changeover from heating to cooling mode occurs according to design values.

	N. Report deficiencies discovered before and during performance of testing, adjusting, and balancing procedures.

	3.2 PREPARATION
	A. Complete system readiness checks.  Verify, at the minimum, the following:
	1. Permanent electrical power wiring is complete.
	2. Hydronic systems are filled, clean, and free of air.
	3. Automatic temperature-control systems are operational.
	4. Equipment and duct access doors are securely closed.
	5. Balance dampers are open.
	6. Fire and smoke dampers are open.
	7. Balancing valves are open and control valves are operational.
	8. Ceilings are installed in areas where air-pattern adjustments are affected by the ceiling.
	9. Air terminal inlets and outlets (grilles, diffusers, etc.) have been fitted with their specified accessories, such as dampers, neck baffles, and control grids, and have been adjusted to the required throw pattern.
	10. Access to balancing devices is provided.
	11. Windows and doors can be closed so design conditions for system operations can be met.
	12. Fans are operating, free of vibration, and rotating in the correct direction.
	13. Strainers are pulled and cleaned.
	14. Shut-off and balancing valves are verified 100% open.
	15. Control Valves shall be provided with a plastic tag with the design GPM and final balance GPM value written in permanent marker .  The tag shall be secured to the valve.
	16. Pumps are started and proper rotation is verified.
	17. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in the latest edition of AABC's "National Standards for Total System Balance"or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Envi...
	1. The content of this Section shall be considered supplmental to the referenced standards, however in the event of a direct conflict between this Section and the referenced standards, the referenced standards shall take precedence.

	B. Access and Repair:  Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary to allow adequate performance of procedures.  After testing and balancing, close probe holes as specified elsew...
	C. Final Setting Marks:  Mark equipment settings with paint or other suitable, permanent identification material, including damper-control positions, valve indicators, fan-speed-control levers, and similar controls and devices, to show final settings.
	1. Control Valves shall be provided with a plastic tag with the design GPM and final balance GPM value written in permanent marker .  The tag shall be secured to the valve.

	D. Provide all instruments, equipment, and materials needed for tests.

	3.4 RE-TESTING
	A. If any deficiency in the installation of the work discovered during initial TAB operations prevents complete, accurate, and uncompromised testing, adjusting, and balancing of the systems, the TAB Agent shall report the deficiencies in writing.   An...
	B. If the fan and motor sheaves furnished with the fan prove to be inadequate for properly balancing the fan, the Division 23 Contractor shall replace the sheaves at no additional Cost to the Owner, and the TAB agent shall re-test and balance the fan ...

	3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
	D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	E. Check dampers for proper position to achieve desired airflow path.
	F. Check for airflow blockages.
	G. Check for proper sealing of air duct system.
	H. Verify the accurancy and calibration of air flow measuring stations by taking traverse readings across associated ducts, or other measurements as required.

	3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure fan static pressures to determine actual static pressure as follows:
	a. Measure outlet static pressure as far downstream from the fan as practicable and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from flexible connection and downstream from duct restrictions.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	2. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other air-handling and -treating equipment.
	3. Compare design data with installed conditions to determine variations in design static pressures versus actual static pressures.  Compare actual system effect factors with calculated system effect factors to identify where variations occur.  Recomm...
	4. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated speed.  Make required adjustments to pulley sizes, motor sizes, and electrical connections to accommodate fan-speed changes.
	5. Do not make fan-speed adjustments that result in motor overload.  Consult equipment manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor amperage to ensure that no overload will occur.  Measure amperage in full cool...

	B. Where present, adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure static pressure at a point downstream from the balancing damper and adjust volume dampers until the proper static pressure is achieved.
	a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets (e.g. grilles and diffusers) and calculate the total airflow for that zone.

	2. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust submain and branch ducts to indicated airflows within specified tolerances.

	C. Measure terminal outlets and inlets without making adjustments.
	1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.

	D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using volume dampers rather than extractors and the dampers at air terminal inlets and outlets.
	1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without generating noise levels above the limitations prescribed by the Contract Documents.
	2. Adjust patterns of adjustable outlets for proper distribution without drafts.


	3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports with pertinent design data and number in sequence starting at pump to end of system.  Check the sum of branch-circuit flows against approved pump flow rate.  Correct variations that exceed plus or minus 5 percent.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general preparation procedures specified above:
	1. Open all manual valves for maximum flow.
	2. Check makeup-water-station pressure gage for adequate pressure for highest vent.
	3. Set system controls so automatic valves are wide open to coils and heat exchangers.
	4. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor nameplate rating is not exceeded.
	5. Check air vents for a forceful liquid flow exiting from vents when manually operated.
	6. Verify that air has been purged from the system.


	3.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust flow-measuring devices installed at terminal units (e.g. fin tube radiators,unit heaters, etc.) for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	B. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	C. Verify that memory stops have been set.

	3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows and determine the new fan, speed, filter, and coil face velocity.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the airflow and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated airflow and water flow rates.  If 5 percent or less, equipment adjustments are not required.
	4. Air balance each air outlet.


	3.10 TEMPERATURE-CONTROL VERIFICATION
	A. Verify that controllers are calibrated and commissioned.
	B. Check transmitter and controller locations and note conditions that would adversely affect control functions.
	C. Record controller settings and note variances between set points and actual measurements.
	D. Check the operation of limiting controllers (i.e., high- and low-temperature controllers).
	E. Check free travel and proper operation of control devices such as damper and valve operators.
	F. Check the sequence of operation of control devices.  Note device positions and correlate with airflow and water flow measurements.  Note the speed of response to input changes.
	G. Check the interaction of electrically operated switch transducers.
	H. Check the interaction of interlock and lockout systems.
	I. Record voltages of power supply and controller output.  Determine whether the system operates on a grounded or nongrounded power supply.
	J. Note operation of electric actuators using spring return for proper fail-safe operations.

	3.11 TOLERANCES
	A. Set HVAC system airflow and water flow rates within the following tolerances:
	1. Fans and Equipment with Fans:  Zero to plus 10 percent, when tested with filter pressure drop simulated at dirty conditions.


	3.12 FINAL REPORT
	A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in three-ring binder, tabulated and divided into sections by tested and balanced systems.
	B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing engineer.
	1. Include a list of instruments used for procedures, along with proof of calibration.

	C. Final Report Contents:  In addition to report data specified in paragraphs below, include the following:
	1. Field test reports prepared by system and equipment installers.
	2. Other information relative to equipment performance, but do not include Shop Drawings and Product Data.
	3. All required measurements described in Articles above, but not listed in paragraphs below.

	D. General Report Data:  In addition to form titles and entries, include the following data in the final report, as applicable:
	1. Title page.
	2. Name and address of TAB firm.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB firm who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c.

	12. Nomenclature sheets for each item of equipment.
	13. Data for airflow control terminal units, including manufacturer, type size, and fittings.
	14. Notes to explain why certain final data in the body of reports varies from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Fan drive settings including settings and percentage of maximum pitch diameter.
	b. Other system operating conditions that affect performance.


	E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	1. Quantities of outside, supply, return, and exhaust airflows.
	2. Water flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Airflow terminal inlets and outlets.
	6. Balancing stations.
	7. Position of balancing devices.

	F. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in inches, and bore.
	h. Sheave dimensions, center-to-center, and amount of adjustments in inches.

	2. Motor Data:
	a. Make and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Sheave dimensions, center-to-center, and amount of adjustments in inches.
	g. Number of belts, make, and size.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Suction static pressure in inches wg.


	G. Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	1. Report Data:
	a. System, fan and air-handling unit number.
	b. Location and zone.
	c. Traverse air temperature in deg F.
	d. Duct static pressure in inches wg.
	e. Duct size in inches.
	f. Duct area in sq. ft..
	g. Indicated airflow rate in cfm.
	h. Indicated velocity in fpm.
	i. Actual airflow rate in cfm.
	j. Actual average velocity in fpm.
	k. Barometric pressure in psig.


	H. Air-Terminal-Device Reports (Grilles, Diffusers, etc.):
	1. Unit Data:
	a. System and air-handling unit identification.
	b. Location and zone.
	c. Test apparatus used.
	d. Area served.
	e. Air-terminal-device make.
	f. Air-terminal-device number from system diagram.
	g. Air-terminal-device type and model number.
	h. Air-terminal-device size.
	i. Air-terminal-device effective area in sq. ft..

	2. Test Data (Indicated and Actual Values):
	a. Airflow rate in cfm.
	b. Air velocity in fpm.
	c. Preliminary airflow rate as needed in cfm.
	d. Preliminary velocity as needed in fpm.
	e. Final airflow rate in cfm.
	f. Final velocity in fpm.
	g. Space temperature in deg F.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Sections include the following:
	1. Division 23 Section "Hangers and Supports for HVAC Piping and Equipment" for requirements related to pipe insulation shields, thermal-hanger shields and shield inserts, and protection saddles.


	1.2 SUMMARY
	A. This Section includes pipe insulation; insulating cements; field-applied jackets; accessories and attachments; and sealing compounds.

	1.3 ACTION SUBMITTALS
	A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if any), for each type of product indicated.
	B. Shop Drawings:  Show fabrication and installation details for the following:
	1. Application of protective shields, saddles, and inserts at pipe hangers for each type of insulation and hanger.
	2. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	3. Removable insulation at piping specialties and equipment connections.
	4. Application of field-applied jackets.


	1.4 INFORMATIONAL SUBMITTALS
	A. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets with requ...
	B. Installer Certificates:  Signed by the Contractor certifying that installers comply with requirements.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed a craft training program offered by the Contractor, insulation material manufacturer, or trade association relating to the installation of pipe insulation for commercial, ...
	B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation...
	1. Flame-spread rating of 25 or less, and smoke-developed rating of 50 or less.
	2. Materials used outside the building are exempt from the above requirement.

	C. Minimum Insulation Thicknesses and R-Values:  Conform to requirements of ASHRAE Standard 90.1- 2013 2015 International Energy Conservation Code (IECC), or the requirements of this Section, whichever is most demanding.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM specification designation, type and grade, and maximum use temperature.
	B. Protect materials from dirt and water. If insulation materials are dirtied or wetted, they shall not be installed, or shall be removed from the piping if wetted or soiled after installation.

	1.7 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements for insulation application.
	C. Coordinate installation and testing of heat tracing prior to applying insulation.

	1.8 SCHEDULING
	A. Schedule insulation application after testing piping systems.  Insulation application may begin on segments of piping that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Glass Mineral-Fiber Insulation:
	a. Johns Manville Corp.
	b. Knauf Insulation.
	c. Owens-Corning Fiberglas Corp.

	2. Aluminum Jackets and Fitting Covers:
	a. ITW Insulation Systems
	b. Pabco-Childers
	c. RPR Products Inc.



	2.2 INSULATION MATERIALS
	A. General Requirements:  All insulation materials shall comply with the following:
	1. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	2. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	3. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	4. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

	B. Glass Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the following:
	1. Pre-formed/ Pre-Molded Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-service, vapor-retarder jacket (ASJ).  Minimum 40% total (pre- and post-consumer) recycled content.  Density shall be no less than 3.5 PCF, per ASTM ...
	a. All Service Jacket (ASJ): White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing, complying with ASTM C 1136, Type I.
	1) Self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip to provide a full adhesive closure system.  ASJs requiring stapled closures are not acceptable.
	2) Water Vapor Permeance:  0.02 perms, maximum, as per ASTM E96- Procedure A (dry cup).
	3) Butt strips shall be fabricated of the same material, and with the same backing adhesive.


	2. Blanket Insulation:  Flexible, with continuous thickness (i.e. not pre-scored semi-rigid type), and the grain perpendicularly oriented to the insulated surface.  Comply with ASTM C 1393, Type IIIB Category 2, 2-1/2 PCF density, both with and witho...
	a. The use of blankets shall be limited to pipe fittings and appurtenances for which pre-molded insulation sections are not available.
	b. Blanket without facing shall only be used with a field-applied jacket or preformed fitting covers.
	c. Facing shall be an all service jacket (ASJ) consisting of white, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing, complying with ASTM C 1136, Type I.  Water vapor permeance shall be 0.02 perms, maximum, as per ASTM E96- Procedur...

	3. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and grades:
	a. Class 1, Grade A for bonding glass cloth and tape to un-faced glass-fiber insulation, for sealing edges of glass-fiber insulation, and for bonding lagging cloth to un-faced glass-fiber insulation.
	b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces.

	4. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor applications.  Comply with MIL-C-19565C, Type II.
	5. Mineral-Fiber Insulating Cements:  Comply with ASTM C 195.
	6. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449.

	C. Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	2.3 JACKET TAPES
	A. All-Service Jacket (ASJ) Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Width: 3 inches.
	2. Thickness: 11.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.


	2.4 FIELD-APPLIED JACKETS
	A. General:  ASTM C 921, Type 1, unless otherwise indicated.
	B. Aluminum Jacket and Fitting Covers:  Factory cut and rolled to required sizes.  Comply with ASTM B 209, 3003 or 3105 alloy, H-14 temper.
	1. Finish and Thickness:  Smooth finish, 0.016 inch thick.
	2. Moisture Retarder:  1-mil-thick, heat-bonded polyethylene and kraft paper on interior surface.
	3. Elbows and Other Fitting Covers:  Preformed, including 45- and 90-degree, short- and long-radius elbows, tee covers, flange covers, valve covers, and end caps; same material, finish, and thickness as jacket.


	2.5 ACCESSORIES AND ATTACHMENTS
	A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  Woven glass-fiber fabrics, plain weave, pre-sized a minimum of 8 oz./sq. yd.
	1. Tape Width:  4 inches.

	B. Bands:  3/4-inch-wide, in one of the following materials compatible with jacket:
	1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick.
	2. Aluminum:  0.007 inch thick.

	C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, soft-annealed, galvanized steel.
	D. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel or Monel.

	2.6 VAPOR RETARDERS
	A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with insulation materials, jackets, and substrates.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will adversely affect insulation application.
	B. Do not apply insulation to wet surfaces.

	3.3 GENERAL APPLICATION REQUIREMENTS
	A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for each piping system.
	C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.
	E. Apply multiple layers of insulation with longitudinal and end seams staggered.
	F. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder.
	G. Keep insulation materials dry during application and finishing.
	H. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by the insulation material manufacturer.
	I. Apply insulation with the least number of joints practical.
	J. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder integrity, unless otherwise indicated.  Refer to special instructions for applying insulation over fittings, valves, and specialties.
	K. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, supports, anchors, and other projections with vapor-retarder mastic.
	1. Apply insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor retarders are indicated, extend insulation on anchor legs at least 12 inches from point of attachment to pipe and taper insulation ends.  Seal tapered ends with a compound recommended by the insulation materia...
	3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by the insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and shield.

	L. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper insulation ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to maintain vapor retarder.
	M. Apply adhesives and mastics at the manufacturer's recommended coverage rate.
	N. Apply insulation with factory-applied jackets as follows:
	1. Pull jacket tight and smooth.
	2. Circumferential Joints:  Cover with 3-inch-wide butt strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip and spaced 4 inches o.c.  For below-ambient services, apply vap...
	a. Exception:  Do not use staples on insulation for which a full adhesive closure systems is specified.

	3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.
	a. Exception:  Do not staple longitudinal laps on below ambient services.

	4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints and at ends adjacent to flanges, unions, valves, and fittings.
	5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor-retarder mastic.

	O. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors.
	P. Fire-Rated Wall and Partition Penetrations:  Apply insulation at penetrations of fire-rated walls, and partitions to conform to applicable UL requirements.  Seal with firestop material.
	Q. Floor Penetrations:  Apply insulation at penetrations of floor assemblies to conform to applicable UL requirements. Seal with firestop material.
	1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor supports penetrate vapor retarder.


	3.4 GLASS MINERAL-FIBER INSULATION APPLICATION
	A. Apply insulation to straight pipes and tubes as follows:
	1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without deforming insulation materials.
	2. Where vapor retarders are indicated, and for services operating below ambient conditions:
	a. Seal longitudinal seams and end joints with vapor-retarder mastic.
	b. Apply vapor retarder to ends of insulation at intervals not exceeding 12 feet to form a vapor retarder / water dam between pipe insulation segments to prevent extended moisture migration should the vapor barrier in one segment become compromised.
	c. Vapor / water dams shall also be at valves, flanges, elbows, tees, and similar fittings as recommended in Section 2 of NAIMA's "Guide to Insulating Chilled Water Piping Systems with Mineral Fiber Pipe Insulation", 1st Edition (2015).

	3. For insulation with factory-applied jackets, secure laps with butt strips with factory applied adhesive.
	4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by the insulation material manufacturer and seal with vapor-retarder mastic.

	B. Apply insulation to flanges as follows:
	1. Apply pre-formed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice the thickness of the pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Apply glass cloth jacket material with manufacturer's recommended adhesive, overlapping seams at least 1 inch, and seal joints with vapor-retarder mastic.

	C. Apply insulation to fittings and elbows as follows:
	1. Apply pre-molded insulation sections of the same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. When pre-molded insulation elbows and fittings are not available, apply mitered sections of pipe insulation to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire, tape, or bands.
	3. Cover fittings with fitting covers.  Overlap covers on pipe insulation jackets at least 1 inch at each end.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.
	4. For large sizes or odd shapes where fitting covers are not available, use ICA Hamfab, or equivalent, custom pre-molded insulators, and finish over with glass-cloth jacket and sealing mastic.

	D. Apply insulation to valves and specialties as follows:
	1. Apply pre-molded insulation sections of the same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.  For strainers, arrange insulation for access to strainer basket without disturbing insulation.
	3. Apply insulation to flanges as specified for flange insulation application.
	4. Use pre-formed fitting covers for valve sizes where available.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.
	5. For larger sizes and odd shapes where fitting covers are not available, seal insulation with use ICA Hamfab, or equivalent, custom pre-molded insulators, and finish over with glass-cloth jacket and jacket and sealing compound recommended by the ins...


	3.5 FIELD-APPLIED JACKET INSTALLATION
	A. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure...

	3.6 FIELD-APPLIED JACKET APPLICATION SCHEDULE
	A. Interior, Exposed: Apply full PVC jacket and fitting covers for all insulated interior piping exposed to view in finished areas of the building, in mechanical rooms for portions of the piping system within 7 feet of the floor, and elsewhere the pip...
	1. Exception: Aluminum jacket and fitting covers shall be utilized in lieu of PVC on high temperature (150 deg F. or higher) hot water piping.
	2. Exception:  Aluminum jacket and fitting covers shall be used in lieu of PVC on all exposed piping exposed in kitchens, dishwashing rooms, and similar spaces.

	B. Interior, Concealed:  Apply PVC fitting covers to all concealed, interior insulated piping.
	1. Exception: Aluminum jacket and fitting covers shall be utilized in lieu of PVC on high temperature (150 deg F. or higher) hot water piping.


	3.7 FINISHES
	A. Paint insulation and jacket as specified in Division 09 Section "Painting."
	1. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.


	3.8 PIPING SYSTEM APPLICATIONS
	A. Insulation materials and thicknesses are specified in schedules at the end of this Section.
	B. Items Not Insulated:  Unless otherwise indicated, do not field-apply insulation to the following systems, materials, and equipment:
	1. Flexible connectors on heating hot water and condenser water systems.
	2. Vibration-control devices.
	3. Unions, except on piping exposed in finished spaces. Where unions are insulated, provide a label on the piping jacket identifying the union's location.
	4. Automatic temperature control valves, size 1" and smaller, on heating hot water systems.
	5. Backflow preventers.
	6. Do not insulate the portion of valves and other pipeline appurtenances that the manufacturer has specifically recommended against insulating.
	7. Specialty valves receiving factory insulation kits as specified in Division 23 Section "Hydronic Piping".

	C. Insulate fittings and flanges as per the connecting piping.
	D. Insulate and jacket shut off valves (e.g. ball, gate, butterfly, etc.), unions,  temperature control valves, strainers, check valves, and similar pipeline appurtenances as per the connecting piping.
	1. Exceptions:  As noted above.

	E. Provide labels on piping jacketing at check valves and unions so their locations can be identified afterwards.

	3.9 INTERIOR INSULATION APPLICATION SCHEDULE
	A. This application schedule is for aboveground insulation inside the building.
	B. Refer to the "Field-Applied Jacket Application Schedule" article herein for field applied insulation jackets.
	C. Where a vapor retarder is indicated below, provide a fully vapor sealed installation with no voids.
	D. Service:  Heating hot-water supply and return piping.
	1. Insulation Material:  Glass mineral fiber with ASJ.
	2. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Pipe, 1-1/2 inches' diameter and smaller:  1-1/2 inches.
	b. Pipe, 2 inches' diameter and larger:  2 inches.

	3. Vapor Retarder Required:  No.

	E. Service:  Personnel burn prevention on all piping systems.
	1. If a piping system indicated on the Drawings operates with fluid temperatures of 140 deg. F. or higher, and is not identified to receive insulation in the above paragraphs, provide insulation and jacketing on such systems as specified above for hea...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Division 23 Sections include the following:
	1. Division 23 Section "Common Work Results for HVAC" for general piping materials and installation requirements, and for flexible piping connectors.
	2. Division 23 Section "Hangers and Supports for HVAC Piping and Equipment" for pipe supports, product descriptions, and installation requirements.  Hanger and support spacing is specified in this Section.
	3. Division 23 Section "General-Duty Valves for HVAC Piping" for general-duty valves.
	4. Division 23 Section "Identification for HVAC" for labeling and identifying hydronic piping.


	1.2 SUMMARY
	A. This Section includes piping and fittings, special-duty valves, and hydronic specialties for hot-water heating, and other circulating HVAC piping systems; makeup water for these systems; blowdown drain lines.

	1.3 ACTION SUBMITTALS
	A. Product Data:  Product Data including rated capacities where applicable, including piping, fittings, furnished options and accessories, and installation instructions for each specialty indicated.  Include flow and pressure drop curves based on manu...
	B. Piping Shop Drawings:  Detail fabrication of pipe anchors, hangers, special pipe support assemblies, alignment guides, expansion joints and loops, and their attachment to the building structure.  Detail location of anchors, alignment guides, and ex...

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Other building services.
	3. Structural members.
	4. Other items required to be included as per the provisions of Division 23 Section "Common Work Results for HVAC".

	B. Welding Certificates:  Copies of certificates for welding procedures and personnel.
	C. Field Test Reports:  Written reports of tests specified in Part 3 of this Section.  Include the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Failed test results and corrective action taken to achieve requirements.

	D. Water Analysis:  Submit a copy of the water analysis to illustrate water quality available at Project site.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For hydronic specialties and special-duty valves to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."

	1.8 COORDINATION
	A. Coordinate layout and installation of hydronic piping and suspension system components with other construction, including light fixtures, HVAC equipment, fire-suppression-system components, and partition assemblies.
	B. Coordinate pipe fitting pressure classes with products specified in related Sections.
	C. Coordinate installation of pipe sleeves for penetrations through walls and floor assemblies.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the Work include, but are not limited to, the following:
	1. Flow Control Devices / Flow Control Valves (i.e. Manual Calibrated Balancing Valves):
	a. Anvil International
	b. Armstrong Fluid Technology
	c. Flow Design, Inc.(FDI); a Div. of IMI
	d. HCI, Inc.
	e. Bell and Gossett, a Div. of Xylem Inc.
	f. Nibco Inc.
	g. TA Hydronics/ IMI Hydronic Engineering
	h. Taco, Inc.



	2.2 PIPE AND TUBING MATERIALS
	A. General:  Refer to Part 3 "Pipe Applications" Article for identifying where the following materials are used.
	B. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.  Only piping manufactured in the USA or Canada is acceptable.

	2.3 FITTINGS
	A. General:  Refer to Part 3 "Pipe Applications" Article for identifying where the following materials are used.
	B. Wrought-Copper Fittings (for Hydronic / Pressure services):  ASME B16.22.
	C. Wrought-Copper Unions:  ASME B16.22.

	2.4 JOINING MATERIALS
	A. Gasket Material:  Thickness, material, and type suitable for fluid to be handled; and design temperatures and pressures.
	B. Solder Filler Metals:  ASTM B 32, Alloy Sb5, 95-5 tin antimony.
	C. Flux:  ASTM B 813, non-self-cleaning type.

	2.5 VALVES
	A. Check, ball, and butterfly valves are specified in Division 23 Section "General-Duty Valves for HVAC Piping."
	B. Refer to Part 3 "Valve Applications" Article of this Section for specific uses and applications for each valve specified.
	C. Flow Control Devices / Flow Control Valves (i.e. Manual Calibrated Balancing Valves):  125-psig working pressure, 230 deg F maximum operating temperature, y-pattern globe or ball valve with calibrated orifice.  Provide with connections for portable...
	1. Provide a flow control device where "balancing cocks", sized 2" and smaller, are indicated on the Drawings.
	2. Provide flow control devices where "flow control valve" is indicated on the Drawings.
	3. For flow control devices sized up to 6", provide a factory insulation kit.  The kit shall consist of a polyurethane foam insulation with a plastic coated exterior surface and molded to fit the valve contours.  The insulation shall be split into two...
	4. Apollo.


	2.6 HYDRONIC SPECIALTIES
	A. Manual Air Vent:  Bronze body and nonferrous internal parts; 150-psig working pressure, 225 deg F operating temperature; manually operated with screwdriver or thumbscrew; with 1/8-inch NPS discharge connection and 1/2-inch NPS inlet connection.
	1. Provide at all hydronic equipment connections that have piping connections sized 1" and smaller.

	B. Piping System Manual Air Vents:  3/4" ball valve with a threaded nipple (for hose connection) and cap.  Valve shall comply with the provisions of Division 23 Section "General Duty Valves for HVAC Piping", except that one-piece bodies and both stand...
	1. Provide at all high points in the piping system, both local and overall, for venting of air as part of the system fill process.
	2. Provide at all hydronic equipment connections that have piping connections sized 1-1/4" and larger.

	C. Piping System Automatic Air Vent:  Designed to vent automatically with float principle; bronze body and nonferrous internal parts; 150-psig working pressure, 240 deg F operating temperature; with 1/4-inch NPS discharge with waste connector, and 1/2...
	1. Provide at inaccessible high points in the piping system.  Extend discharge with a copper tube matching the discharge size to an indirect waste receptor.  Provide an isolation valve near the termination point, and label the valve's function.



	PART 3 -  EXECUTION
	3.1 PIPE APPLICATIONS
	A.  Hot Water, and other closed loop hydronic system piping , 2-Inch NPS and Smaller:  Use Type L drawn-temper copper tubing with soldered joints.

	3.2 VALVE APPLICATIONS
	A. General-Duty Valve Applications:  Unless otherwise indicated, use the following valve types:
	1. Shutoff Duty:  Use ball and butterfly valves.
	2. Throttling Duty:  Use flow control devices (i.e. calibrated balancing valves)

	B. Sizes:  The size of valves and other pipeline appurtances shall match the size of the pipe in which the valve or pipeline appurtenance is installed, unless otherwise indicated.
	C. Install shutoff-duty valves at each branch connection to supply and return mains, at supply and return connections to each piece of equipment, and elsewhere as indicated.
	D. Install flow control devices and balancing cocks on the outlet of each hydronic coil, circulating pump and elsewhere as required or shown to facilitate system balancing.
	E. Install drain valves at low points in mains, risers, branch lines, and elsewhere as shown or required for system drainage.
	F. Install check valves on each pump discharge and elsewhere as shown or required to control flow direction.
	G. Install pressure relief valves on hot water heat exchangers, at expansion tanks, and elsewhere shown on the Drawings or as required by the ASME Boiler and Pressure Vessel Code.  Pipe discharge to floor without valves.  Comply with ASME Boiler and P...
	H. Install make-up water pressure reducing valves on domestic cold water piping to the hydronic systems.

	3.3 PIPING INSTALLATIONS
	A. Install piping according to Division 23 Section "Common Work Results for HVAC".
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design co...
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping free of sags and bends.
	F. Locate groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	G. Reduce pipe sizes using eccentric reducer fitting installed with level side up.  Lap joint stub ends are not permitted.
	H. Install unions in pipes 2-inch NPS and smaller, adjacent to each valve, at final connections of each piece of equipment, and elsewhere as indicated.
	I. Swing Connections:  Branch piping connections to mains shall be made with swing connections.
	1. Connect risers and branch connections to mains with at least five pipe fittings, including tee in main.
	2. Connect risers and branch connections to terminal units with at least four pipe fittings, including tee in riser.
	3. Connect mains and branch connections to terminal units with at least four pipe fittings, including tee in main.

	J. Label piping as specified in Division 23 Section "Identification for HVAC."
	K. 'T-drill' and similar piping system tee forming techniques are not permitted.   Use tee fittings.

	3.4 HANGERS AND SUPPORTS
	A. General:  Hangers, supports, and related work are specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."  Conform to requirements below for maximum spacing of supports.
	B. Install the following pipe attachments unless otherwise indicated:
	1. Adjustable clevis hangers for individually supported, straight horizontal piping sections less than 20 feet long between horizontal offsets or rises.
	2. Adjustable roller hangers or spring hangers for individually supported, straight horizontal piping sections 20 feet or longer between horizontal offsets or rises.
	3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers and supports to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	C. Install hangers for drawn-temper copper tubing with the following maximum spacing and minimum rod sizes (Note:  Rod sizes indicated are for single pipe / single rod hangers):
	1. NPS 3/4: Maximum span, 5 feet; minimum rod size, 3/8 inch.
	2. NPS 1: Maximum span, 6 feet; minimum rod size, 3/8 inch.
	3. NPS 1-1/4Maximum span, 7 feet; minimum rod size, 3/8 inch.
	4. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
	5. NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch.

	D. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.
	E. Provide additional hangers within 12" of each change of direction of piping, and at concentrated equipment loads.

	3.5 PIPE JOINT CONSTRUCTION
	A. Refer to Division 23 Section "Common Work Results for HVAC" for joint construction requirements for soldered joints in copper tubing;

	3.6 HYDRONIC SPECIALTIES INSTALLATION
	A. Sizes:  The size of hydronic specialties that convey the full flow of the connecting piping (e.g. strainer) shall match the size of the pipe in which the hydronic specialty is installed, unless otherwise indicated.
	B. Provide manual air vents at both local and overall high points in system, at heat-transfer coils, and elsewhere as indicated or required for system air venting.
	C. Provide dielectric fittings where required by Division 23 Section "Common Work Results for HVAC."
	D. Provide automatic air vents at inaccessible local high points in the system, and elsewhere as indicated.  Route the discharge of inaccessible auto air vents to an approved indirect waste.

	3.7 EQUIPMENT CONNECTIONS
	A. Piping size for supply and return connections to equipment shall be as indicated on the Drawings, or the same size as equipment connections, whichever is larger.
	B. Install control valves in accessible locations close to equipment.

	3.8 HYDROSTATIC PRESSURE TESTING
	A. Hydrostatically test new piping and existing piping systems altered by the Project. The Contractor shall perform pressure tests.  Advise the Owner and Architect/Engineer no less than 7 days in advance of testing.
	1. Hydrostatic testing shall occur either immediately before flushing, cleaning/passivation, and chemical treatment of the system, or after such work has been completed.  The hydronic systems shall not be left idle, filled with untreated water, for a...
	2. Test prior to installing insulation.

	B. Testing Preparation:  Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush system with clean water.  Clean strainers.
	4. Isolate equipment so that it is not subjected to test pressure from piping using valves or blinds in flanged joints.  If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve.  F...
	5. Install relief valve set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	C. Testing:  Test hydronic piping as follows:
	1. Use ambient temperature water as testing medium, except where there is risk of damage due to freezing.  Another liquid may be used if it is safe for workers and compatible with piping system components.
	2. Use vents installed at the high points of system to release trapped air while filling system.  Use drains installed at low points for complete removal of liquid.
	3. Examine system to see that equipment and parts that cannot withstand test pressures are properly isolated.  Examine test equipment to ensure that it is tight and that low-pressure filling lines are disconnected.
	4. Isolate expansion tanks and determine that hydronic system is full of water.
	5. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the design pressure, and not less than 100 psig, whichever is greater, however the test pressure shall not exceed maximum pressure for any vessel, heat exchanger, bo...
	6. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components with new materials as appropriate.  Leak-sealing compo...
	7. Repeat hydrostatic test until there are no leaks.
	8. Prepare written report of testing.

	D. Use of pressurized air for testing of hydronic piping systems is strictly prohibited.

	3.9 FLUSHING, CLEANING, AND CHEMICAL TREATMENT FOR MINOR HYDRONIC SYSTEM MODIFICATIONS AND ADDITIONS
	A. General:  All hydronic piping added by this project shall be flushed and cleaned prior to connection to the existing piping systems.
	B. Pre-Construction System Water Testing:  Prior to connecting the new piping to the existing piping system, tests shall be performed on each of the existing systems water quality to determine the baseline concentrations of corrosion inhibitors used i...
	1. Issue the results of the tests to the Owner and Architect / Engineer.
	2. Flush and clean existing systems prior to connecting to new piping systems.

	C. Flushing and Cleaning:  Flush all new hydronic piping with clean water prior to connection to existing piping system.  Flush the system till the water runs visibly clear and has a conductivity no more than 100 microSiemens greater than that of the ...
	1. Do not use the existing system pumps and system fluid to perform the initial flushing of the new piping. The Contractor shall furnish and install a temporary pump for this purpose, or shall utilize a clean water source in a once-through manner.  A...
	2. After the hydronic system piping, equipment and water passages have been flushed till visibly clear and meets the above specified conductivity limit, the system shall be cleaned by circulating mixtures of a commercially available hydronic system...
	3. Fill, vent and circulate system with the solution.  After system has been circulated for a 48 hours, the piping shall be drained completely and refilled with fresh water and circulated to remove the cleaner, and then drained once again.  The syste...
	4. After cleaning the piping, but before final chemical treatment, remove, clean and replace strainer screens, and drain the cleaning solution.  Refill the system with fresh water. 
	5. After flushing and cleaning operations are complete, the Contractor shall remove the temporary pump and/or fresh water and drainage connections, and may expose the new piping to the existing system.  The existing permanent pumps and system fluid m...
	a. If the Contractor does not comply with the above, and exposes the existing permanent pumps to the flushing process, the Contractor shall replace the seals and volute gaskets in all pumps exposed to the flush water at no additional cost to the Own...


	D. Chemical Treatment:  Engage a qualified and experienced HVAC water-treatment service provider capable of analyzing water qualities and applying water treatment as specified in this Article..
	1. Immediately after draining the system rinse water, refill the system with fresh water,  expose the new piping to the existing system, and chemically treat the entire system with doses of the corrosion inhibitors already used  in the system, with th...
	2. After 24 hours of continuous system circulation after the addition of treatment chemicals, retest the system water quality and compare to the values measured prior to connection to the existing system.  Make adjustments and retest until the overall...
	3. Issue the final system treatment results to the Owner and Architect / Engineer.


	3.10 COMMISSIONING
	A. Fill system and perform flushing, cleaning, and initial chemical treatment.
	B. Check that the system is completely full of water.
	C. Verify correct water fill pressure and corresponding air charge pressure in expansion tank. Perform these steps before operating the system:
	1. Open valves to fully open position.  Close coil bypass valves.
	2. Check pump for proper direction of rotation.
	3. Set automatic fill valves for required system pressure.
	4. Check air vents at high points of systems and determine if all are installed and operating freely (automatic type) or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Check and set operating temperatures of hydronic equipment (e.g. boilers, chillers, heat exchangers, etc.) to design requirements.
	7. Lubricate motors and bearings.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Division 23 Sections include the following:
	1. "Air Duct Accessories" for dampers, sound-control devices, duct-mounted access doors and panels, turning vanes, flexible ducts, and other duct mounted specialties.
	2. "Diffusers, Registers, and Grilles" for air inlets and outlets.
	3. "Testing, Adjusting, and Balancing for HVAC" for air balancing and final adjusting of manual-volume dampers.


	1.2 SUMMARY
	A. This Section includes rectangular and round metal ducts and plenums for heating, ventilating, and air-conditioning systems in pressure classes from minus 10- to plus 10-inch wg. Products specified herein include the following:
	1. Single-wall, rectangular ducts and fittings.
	2. Single-wall and round spiral-seam ducts and formed fittings.
	3. Sealants and gaskets.


	1.3 INTERPRETATION OF THE DRAWINGS
	A. Duct system design, as indicated, has been used to select and size air-moving and -distribution equipment and other components of air system.  Ductwork indicated on the Drawings is schematic; therefore, changes in ductwork sizes and/or location sha...
	B. Duct dimensions indicated on Drawings are the required clear, inside dimensions.  Adjust sheet metal dimensions to account for duct liner or double wall construction.  Note that, typically, the first dimension listed on the Drawings is that of the ...
	C. Turning vanes not shown on the Drawings for mitered rectangular elbows have been omitted for clarity purposes only.  The Contractor shall provide turning vanes as required by this Section regardless of drawing depiction.
	1. At the Contractor's option, radius type elbows with 1.5 or 1.0 centerline radius to duct width ratio may be provided in lieu of mitered elbows shown on the Drawings where the duct width in the plane of change in direction is less than 14", provided...
	2. Mitered elbows shall not be substituted for a radius type elbows shown on the Drawings unless specifically approved by the Architect / Engineer.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For prefabricated ductwork, duct components sealant and gasket materials.
	B. Shop Drawings:  Show details of the following:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Duct layout indicating sizes and pressure classes.
	3. Elevations of top and bottom of ducts.
	4. Dimensions of main duct runs from building grid lines.
	5. Fittings.
	6. Reinforcement and spacing.
	7. Seam and joint construction.
	8. Penetrations through fire-rated and other partitions.
	9. Equipment installation based on equipment being used on Project.
	10. Duct accessories, including dampers and access doors.
	11. Hangers and supports, including methods for duct and building attachment.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating penetrations and ceiling-mounted items.  Refer to Division 23 Section "Common Work Results for HVAC" for additional coordination drawing requirements.  Show the following:
	1. Ceiling suspension assembly members.
	2. Other systems installed in same space as ducts.
	3. Ceiling- and wall-mounted access doors and panels required to provide access to dampers and other operating devices.
	4. Coordination with ceiling-mounted items, including lighting fixtures, diffusers, grilles, speakers, sprinkler heads, access panels, and special moldings.
	5. Other items required to be included as per the provisions of Division 23 Section "Common Work Results for HVAC".

	B. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements for the following:
	1. Pressure and leakage tests.


	1.6 CLOSEOUT SUBMITTALS
	A. Record Drawings:  Indicate actual routing, fitting details, reinforcement, support, and installed accessories and devices.

	1.7 QUALITY ASSURANCE
	A. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA):  Generally, ductwork and ductwork supports shall meet the requirements of SMACNA's Publication "HVAC Duct Construction Standards--Metal and Flexible", 3rd Edition (2005), ...
	B. Minimum Seal Class Requirements:  Conform to requirements of 2015 International Energy Conservation Code and  the referenced SMACNA standards except where these specifications exceed or modify those requirements.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver sealant and firestopping materials to site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration period for use, pot life, curing time, and mixing instructions for mu...
	B. Store and handle sealant and firestopping materials according to manufacturer's written recommendations.
	C. Protect shop fabricated and factory fabricated ductwork, accessories and purchased products from damage during shipping, storage and handling.  Prevent end damage and prevent dirt and moisture from entering ducts and fittings with a polyethylene fi...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
	1. Round Prefabricated Ducts and Fittings:
	a. Ductmate Industries, Inc.
	b. Hranec Sheet Metal Inc.
	c. Linx Industries Inc.
	d. McGill AirFlow LLC
	e. MKT Metal Manufacturing
	f. SEMCO Incorporated.
	g. Sheet Metal Connectors, Inc.

	2. Round Prefabricated Connectors:
	a. Ductmate Industries, Inc.
	b. Hranec Sheet Metal Inc.
	c. Linx Industries Inc.
	d. McGill AirFlow LLC
	e. MKT Metal Manufacturing
	f. SEMCO Incorporated.
	g. Sheet Metal Connectors, Inc.

	3. Sealant and Gaskets:
	a. Ductmate Industries
	b. Carlisle Hardcast
	c. Childers; a Div. of HB Fuller Construction Products Inc.
	d. McGill Airflow LLC
	e. Foster; a Div. of HB Fuller Construction Products Inc.

	4. Flanged Duct Connector Systems for Rectangular Duct:
	a. Ductmate '35' and '45' systems.
	b. CL Ward "J" and "H" flange and corner systems.
	c. Nexus "J" and "G" flange and corner systems.
	d. Ward Industries / Hart and Cooley "FLGJ" and "FLGH" systems
	e. Note:  SMACNA joint types T-25a and T-25b (TDC and TDF type connectors, respectively) using corner pieces provided by the above listed manufacturers are also acceptable on ducts where the pressure class does not exceed 2" w.g., positive or negative.

	5. Flanged Duct Connector Systems for Round Duct:
	a. Ductmate 'Spiralmate'.



	2.2 SHEET METAL MATERIALS
	A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods, except as otherwise indicated or modified by this Section.  Sheet metal materials shall be fr...
	B. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A 653 or ASTM A 924, G90 coating designation.  Minimum thickness permitted shall be 24 gauge.
	C. Aluminum Sheets:  ASTM B 209, Alloy 3003, Temper H14, sheet form with standard, one-side bright finish for ducts exposed to view and with mill finish for concealed ducts.  Minimum thickness permitted shall be 22 gauge.
	D. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, sheet metal ducts; matching materials for aluminum ducts.
	E. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch minimum diameter for lengths longer than 36 inches.   Maximum diameter permitted is 1/2".
	1. For aluminum ducts, provide matching materials.


	2.3 SEALANT AND GASKETS
	A. Tapes:  One-step (peel and stick) pressure-sensitive duct sealing tapes, two-part tape systems, and similar sealing tapes are not permitted for sealing metal duct joints and penetrations.
	B. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.  Sealant...
	C. Indoor Duct Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush-on or trowel-on to minimum 1/16" thickness to joints and seams.  Application temperature range:  40 to 100 deg F.
	2. Solids Content:  Minimum 68 percent.
	3. Shore A Hardness:  Minimum 72.
	4. Shall be permanently flexible and water, mold, and mildew resistant after curing.
	5. Adhesion Strength per ASTM C794 to Bright Annealed Stainless Steel:  6.25 PLI
	6. VOC Content:  Maximum 30 g/L (less water).
	7. UL 181B-M listed; UL 723 Classified.
	8. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
	9. Service Application:  Indoor duct installations, except for unconditioned outdoor air ducts.
	10. Acceptable Products:  Ductmate 'PROseal', Foster '32-19 Duct-Fas', or Childers 'Chil-Flex CP-146'.

	D. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.

	E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657. This material, in addition to the above, shall not contain vegetable oils, fish oils, or any other type vehicle that will support fungal and/or bacterial growth.
	2. The use of gaskets with adhesive properties on fitting and duct connections shall not substitute for fastening hardware.

	F. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for 10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.4 HANGERS AND SUPPORTS
	A. Supports shall comply with Chapter 5 of the SMACNA Publication "HVAC Duct Construction Standards--Metal and Flexible, 3rd Edition, 2005, except as modified by this section.
	B. Building Attachments:  Concrete inserts, ] powder-actuated fasteners[, or structural-steel fasteners appropriate for building materials.
	1. Use power-actuated concrete fasteners for standard-weight aggregate concretes or for slabs 4 inches thick and thicker.
	a. NOTE:  Do not use power-actuated concrete fasteners for lightweight-aggregate concrete or for slabs less than 4 inches thick.

	2. Do not use strap type attachments, cable hangers, or friction type beam clips / clamps (e.g. hammer-on / slide-on flange clips and similar devices).
	a. C-type beam clamps that incorporate a bolt for fastening, consistent with MSS Types 19 and 23, are acceptable.


	C. Hanger Materials:  Galvanized, sheet steel straps or round, threaded steel rod.  Strap galvanizing shall be G90, or matching that of the supported duct, whichever is greater.
	1. Exceptions to the Above:
	a. Hangers and supports for aluminum duct shall be constructed of 6061- T6 aluminum or galvanized steel and isolated from the aluminum with an epoxy paint finish.  Reinforcements shall be made of 6061-T6 aluminum.

	2. Straps and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for sheet steel width and thickness and for steel rod diameters.
	3. Do not use wire hangers unless explicitly specified elsewhere in this Section.
	4. Hangers and Supports Installed in Corrosive Atmospheres and Spaces:  Hot dipped galvanized steel rods and steel metal straps, painted with zinc-chromate primer after installation and final adjustments have been made.  Unless specified otherwise in ...
	a. The use of stainless steel in such applications is strictly prohibited in chlorine environments.
	b. The rod diameter and strap gauge shall be increased by one standard size over that indicated in the referenced SMACNA standard.
	c. Steel cable hangers (of any material) are not acceptable for use in corrosive atmospheres.
	d. The following spaces shall be considered to have corrosive atmospheres:
	1) Bath Rooms



	D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	1. Fasteners for interior galvanized ducts shall be zinc or cadmium coated.
	2. Fasteners for interior  aluminum, ducts shall be stainless steel.
	3. Blind rivets using pull-through mandrels are not permitted if they leave holes for air leakage.  Fasteners shall not project into duct interiors more than 1/2".

	E. Trapeze and Riser Supports:  Steel shapes shall comply with ASTM A 36. Aluminum shapes shall comply with ASTM B 221.
	1. Supports for Galvanized-Steel Ducts:  Galvanized steel shapes and plates.
	2. Supports for Aluminum Ducts:  Aluminum support materials.


	2.5 RECTANGULAR DUCT FABRICATION – GENERAL REQUIREMENTS
	A. General:  Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" (3rd Edition; 2005), except as modified by this Section.  Comply with r...
	1. Transverse joint types are limited to the following:
	a. T-1 through T-14 as shown in Figure 2-1, "Rectangular Duct/Transverse Joints" in the above referenced SMACNA standard, for ductwork in the 1/2" or 1" w.g. (positive or negative) pressure classes.
	b. Flanged duct connector systems as elsewhere specified in this Section.
	c. Joint types explicitly specified elsewhere in this Section.

	2. Longitudinal joint types are limited to joint types shown in Figure 2-2, "Rectangular Duct/Longitudinal Seams" in the above referenced SMACNA standard, except for L-2 (button punch snap lock) and L-3 (grooved seam), which are not permitted.  Joint ...

	B. Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class required for pressure classification.
	C. Materials:  Free from visual imperfections such as pitting, seam marks, roller marks, stains, and discolorations.
	D. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and larger and 0.0359-inch-thick or less, with more than 10 sq. ft. of unbraced panel area, unless ducts are lined.

	2.6 FLANGED DUCT CONNECTOR SYSTEMS
	A.  A pre-fabricated flanged duct connector system is acceptable for forming transverse joints on rectangular  and round ductwork where the specified pressure class can be met, and subject to other restrictions herein indicated.
	B. The system shall consist of factory-fabricated add-on flange connectors, gaskets, and related components and fasteners.  Materials shall be galvanized steel, or aluminum to match the connecting ductwork.  The system shall be suitable for ductwork h...
	1. 'Formed-on' style flanges, such as SMACNA joint types T-25a and T-25b (TDC and TDF type connectors, respectively) and similar joining methods using a flange that is formed directly from the duct end, are acceptable where the pressure class does not...
	2. Boltless connections on rectangular duct are not acceptable.  The system shall utilize no less than one bolt per corner.

	C. The duct connector system shall be applied in full conformance with the system manufacturer’s installation instructions and with all required sealants, gaskets, bolts, nuts, washers, and spring clip / cleats.
	1. Substitution of zip screws for the recommended galvanized steel spring clips (cleats) will not be permitted.  Spring clips shall be of the length, gauge, and quantity recommended by the system manufacturer.

	D. Flange Gaskets:  Permanently flexible butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657. This material, in addition to the above, shall not contain vegetable oils, fish oils, or any other type vehicle that will support fungal and/or bacterial growth.


	2.7 ROUND DUCT FABRICATION
	A. Round Ducts:  Fabricate ducts with standard spiral lock seams according to Figure 3-2 of SMACNA's "HVAC Duct Construction Standards--Metal and Flexible", 2005 (3rd Edition).
	1. Snap-lock, lapped and riveted, butt weld, and grooved type longitudinal seam construction is not acceptable.

	B. Transverse Joints Between Duct Sections and to Fittings:  Fabricate according to Figure 3-1 of the above referenced SMACNA standard.
	1. Ducts up to 20 Inches in Diameter:  Factory fabricated slip-on gasketed flange system or type 'RT-1' beaded sleeve joint consisting of an interior, center-beaded slip coupling, sealed before and after fastening, attached with sheet metal screws.
	2. Gasketed Push-On Joints (all sizes):   Refer elsewhere in this Section for requirements for round duct joint O-ring seals:
	a. Round Ducts:  Factory-fabricated connection system consisting of double-lipped, EPDM rubber gasket.  Manufacture ducts according to connection system manufacturer's tolerances.

	3. Draw-band, crimp joint sleeve, swedge bell, and outside sleeve joints are not acceptable.
	a. Exception:  Draw-band joints are acceptable for clothes dryer exhaust ducts not exceeding 16" diameter.  For larger clothes dryer exhaust ducts, use Van Stone type joints.



	2.8 ROUND FITTING FABRICATION
	A. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," 2005, with metal thicknesses specified for spiral lock seam straight duct.
	B. Diverging-Flow Fittings:  Fabricate with a reduced entrance to branch taps with no excess material projecting from body onto branch tap entrance.
	C. Elbows:  Fabricate in die-formed (stamped), gored (segmented), or pleated construction.  Single-mitered and adjustable type elbows are not permitted on round ductwork.  Fabricate with a centerline bend radius of at one and one-half times elbow diam...
	1. Round Elbows, 12 Inches and Smaller:  Fabricate die-formed elbows for 45- and 90-degree elbows, and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard bend-angle configuration or nonstandard diameter elbows with gored constr...
	2. Round Elbows, Larger than 12 Inches:  Fabricate gored (segmented) elbows.  Maximum 22.5 degree change in direction per segment (e.g. this requires a 5-segment elbow for a 90 degree change in direction, and elbows with less than 90-degree change ...
	3. Die-Formed Elbows for Sizes through 8 Inches and All Pressures:  0.040-inch-thick with two-piece welded construction.
	4. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above.
	5. Pleated Elbows for Sizes through 12 Inches and Pressures through 10-Inch wg:  0.028 inch.



	PART 3 -  EXECUTION
	3.1 DUCT APPLICATIONS
	A. Refer to Division 23 Section "Common Work Results for HVAC" for definitions of 'conditioned' and 'unconditioned' spaces.
	B. Unless more restrictive requirements are scheduled on the Drawings, select and construct and seal duct systems components (ducts, fittings, and accessories) in accordance with the following SMACNA Static-Pressure and Seal Classes. The pressure rati...
	1. Ducts Located in Interior Conditioned Spaces:  Unless otherwise indicated, construct ducts to the following:
	a. Exhaust Air Ducts:  -2-inch wg, Seal Class "B".

	2. Ducts Located in Interior Unconditioned Spaces:  Unless otherwise indicated, construct ducts to the following:
	a. Exhaust Air Ducts:  -2-inch wg, Seal Class "A".


	C. Material Application:  All ducts shall be galvanized steel, except as follows:
	1. Ducts 10 Lineal Feet Downstream of aluminum exhaust registers located in bathrooms:  Aluminum.
	2. Any ducts / duct systems specifically noted on the Drawings to be a material other than galvanized steel.

	D. All ducts shall be single wall.

	3.2 DUCT FITTING APPLICATIONS
	A. Elbow Configuration: Unless explicitly indicated otherwise on the Drawings, use the following elbow types:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows", as modified below.  NOTE:  All radii listed below are to the centerline of the duct, in the plane of change of direct...
	a. All elbow types (e.g. RE 4 un-vaned square/mitered ells, RE 5, 6, 7, 8, 9, or 10 ells, and square throat / radius heel, etc.) are not permitted, except where explicitly shown on the Drawings.
	1) Exception:  Type RE 4 (un-vaned and mitered) ells are permitted in transfer-air ducts, and in ducts where the peak / design velocity is less than 800 feet per minute.


	2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, 2005" Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio:
	1) 1.0 centerline radius-to-diameter ratio for 90-degree elbow.  These are only permitted where a 1.5 centerline radius-to-diameter elbow is demonstrated to not possibly fit in the available space by way of the ductwork shop drawing and coordination d...
	2) 1.5 centerline radius-to-diameter ratio for 90-degree elbow.

	b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter:  Segmented (gored) with standing seams or welded joints.  Maximum 22.5 degree change in direction per segment (e.g. this requires a 5-segment elbow for a 90 degree change in direction, and elbows with...


	B. Branch Configuration:  Unless explicitly indicated otherwise on the Drawings, use the following branch-to-main connection types:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connections."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  Bellmouth tap.  A plain tap may be used only where the height of the rectangular main is insufficient.
	1) Where the height of the duct main is less than the branch duct diameter, provide a round-to-rectangular transition on the branch duct so that a rectangular 45 degree entry connection to the main duct can be made.  The transition shall be to a heigh...


	2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90-Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  Saddle taps are only permitted for new branches on existing ducts.
	a. Conical tap, 90-degree tee with oval-to-round tap, or 45-degree lateral tap.  Plain taps are not permitted.


	C. Rectangular Duct Divided Flow Branches:  Type 1 or 2 of the referenced SMACNA Standard.
	D. Vertical and Horizontal Offsets:  Full duct dimensions shall be maintained. Use a pair of elbows complying with the above provisions.  Elbows with the smallest number of degrees of change in direction that will possibly fit in the available space s...
	E. Transitions:  Change in duct sizes shall be made with transitions.  Transitions shall have not more than a 30 degree angle parallel to the airflow for a one sided transition, or 15 degree angle for a two sided transition (i.e. 15 degrees on each si...

	3.3 DUCT INSTALLATION, GENERAL

	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Construct and install each duct system for the specific duct pressure classification specified.
	C. Install round ducts in lengths not less than 12 feet, unless interrupted by fittings.
	D. All ductwork shall be constructed to be free from vibration, chatter, objectionable pulsations and leakage under specified operating conditions.  Provide additional external reinforcement to prevent visible or audible vibration of the duct walls.
	E. Install ducts with fewest possible joints.
	F. Install fabricated fittings for changes in directions, changes in size and shape, and connections.
	G. Provide SMACNA small type, single-wall turning vanes in all mitered duct elbows, except for transfer ducts and other clean air ducts with design velocities less than 750 feet per minute, grease exhaust ducts, and solid material-handling ducts (e....
	H. Install couplings tight to duct wall surface with a minimum of projections into duct.
	I. Install ducts, unless otherwise indicated, vertically and horizontally, parallel and perpendicular to building lines; avoid diagonal runs.
	J. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	K. Successfully pressure and leak test ductwork before applying external insulation.
	L. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	M. Where ductwork is to be lined with insulation, sizes indicated on the Drawings shall be interpreted as indicating clear dimensions inside the insulation.  Adjust actual sheet metal dimensions accordingly.  Shape and location of ducts may be changed...
	N. Conceal ducts from view in finished spaces with ceilings.  Do not encase horizontal runs in solid partitions, unless specifically indicated.
	O. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and similar finished work.
	P. Electrical Equipment Spaces:  Route ductwork to avoid passing through transformer vaults and electrical equipment spaces and enclosures.
	Q. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, and are exposed to view, conceal space between construction opening and duct or duct insulation with sheet metal flanges of same metal thicknes...
	R. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, install appropriately rated fire damper, sleeve, and firestopping sealant.  Fire and smoke dampers are specified in Division 23 Section "Air Duct A...
	S. Finished Ceiling and Wall Penetrations:
	1. Where round ducts pass through finished ceilings or walls, provide the duct with a 1"x1" aluminum ring angles, painted to match the finished ceiling or wall, to obscure the ceiling or wall rough opening.  Secure ring angles to the duct.
	2. Where rectangular ducts pass through finished ceilings or walls, provide a 1"x 1" plaster frame with mitered corners for the penetration to obscure the ceiling or wall rough opening.  The frame shall be aluminum and painted to match the finished ce...

	3.4 INDOOR AIR QUALITY MANAGEMENT DURING CONSTRUCTION
	A.  Containment of Contaminants During Renovation Projects:  The Contractor shall meet or exceed the control measures recommended by SMACNA "IAQ Guidelines for Occupied Buildings Under Construction”, 2nd edition (2007) - ANSI/SMACNA 008-2008, in Chapt...
	B. Protect stored on-site and installed absorptive materials from moisture damage.
	C. The Contractor shall protect new and existing duct interiors from moisture, construction debris and dust, and other foreign materials.  During ductwork system installation, keep open ends of ductwork and terminations at registers, grilles, VAV ter...
	1. Comply with SMACNA "Duct Cleanliness for New Construction", 1st edition (2000), published as Appendix G of the SMACNA "IAQ Guidelines for Occupied Buildings Under Construction”, 2nd edition (2007).
	a. Comply with the requirements of "Advanced Level" cleanliness.

	2. Where duct systems have not been wiped down before and during installation or where visual contaminants are found from a duct wipe-down observation by the Owner ,  or  Architect/ Engineer,  after installation, the Contractor shall clean the entire ...

	D. HVAC System Start-Up:  Delay the start-up of permanent ductwork systems until construction activities that generate large amounts of indoor or exterior airborne particulates have been completed.
	1. Operation of the permanent HVAC systems shall not occur prior to:
	a. The duct systems being pressure tested and fully insulated and sealed.
	b. All filters installed, including temporary supplemental filters described below.
	c. Completion of all drywall sanding and similar dust-generating operations, and subsequent clean up.
	d. Completed and functioning condensate drainage traps and piping installations.
	e. Such time that the environmental conditions of the building under construction meet the factory warranty requirements /conditions of all installed HVAC equipment.  Factory warranties and their obligations to the Owner which have been violated by th...


	E. Temporary / Construction-Phase HVAC Services:  Do NOT utilize the permanent HVAC systems, or any portion thereof, to provide construction-phase heating, cooling, ventilation, exhaust, or dehumidification required by the construction process.  Tempo...

	3.5 SEAM AND JOINT SEALING
	A. General:  Seal duct seams and joints according to the duct pressure classes and seal classes specified and as described in SMACNA's "HVAC Duct Construction Standards--Metal and Flexible", unless more restrictive requirements are indicated in this S...
	B. Seal and successfully pressure test externally insulated ducts before insulation installation.
	C. Seal duct seams and joints according to the Duct Construction Schedule on the Drawings,   the referenced SMACNA standard ,  or  this Section , whichever is most restrictive / demanding:
	1. For ducts where Seal Class A is indicated, seal transverse joints, longitudinal seams and wall penetrations (except for damper rod penetrations).
	2. For ducts where Seal Class B is indicated, seal transverse joints and longitudinal seams.
	3. For ducts where Seal Class C is indicated, seal transverse joints only.
	4. Regardless of the Seal Class specified, any joint, seam, or wall penetration through which air leakage makes an audible noise at a distance of 4 feet shall be sealed till the leakage is no longer audible.


	3.6 HANGING AND SUPPORTING
	A. Unless otherwise indicated or specified, install rigid round and  rectangular metal duct with support systems indicated in SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."
	1. Supporting ductwork and associated equipment from metal roof and floor decking is prohibited.  All ductwork and associated equipment shall be supported from building structural system.

	B. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and...
	C. Support vertical ducts with steel or aluminum angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 feet.  Angles bearing on floors shall ove...
	D. Refer to Division 23 Section "Vibration Controls for HVAC" for ductwork systems requiring vibration isolation hangers and supports.
	E. Fastener System Installation in Concrete Slab Construction:
	1. Install power-actuated fasteners for use in lightweight concrete or concrete slabs at least 4inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by power-actuated tool manufacturer.  Install fast...
	2. Install drilled-in mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.
	3. Anchor capacity used in design shall be based on the technical data published by the manufacturer or such other method as approved by the Architect and Structural Engineer of Record.
	4. Anchor capacity is dependent upon spacing between adjacent anchors and proximity of anchors to edge of concrete.  Install anchors in accordance with the manufacturer's recommended spacing and edge clearances.
	5. Reinforcing bars in the concrete structure may conflict with specific anchor locations.  Exercise care to avoid damaging existing reinforcing or embedded items.  The Contractor shall review the structural drawings and shall undertake to locate t...


	3.7  CONNECTIONS
	A. Connect equipment with flexible connectors according to Division 23 Section "Air Duct Accessories."
	B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible", 2005, unless detailed otherwise on the Drawings.

	3.8 PRESSURE AND LEAKAGE TESTS
	A. Disassemble, reassemble, and seal segments of systems as required to accommodate leakage testing and as required for compliance with test requirements.
	B. Conduct tests, in presence of the Architect / Engineer, at static pressures equal to maximum design pressure of system or section being tested.  Do not pressurize systems above maximum design operating pressure.  Give a minimum of seven (7) days' a...
	1) Exception:  100% of all ductwork located in shafts, tunnels, crawlspaces, or attics shall be pressure tested.

	C. Determine leakage from entire system or section of system by relating leakage to surface area of test section.
	D. Maximum Allowable Leakage:
	1. Round Ducts:  Comply with requirements for Leakage Classification 4 for indoor ducts in pressure classification of 2-inch w.g. and lower, and Leakage Classification 2 for all outdoor ducts, and indoor ducts in pressure classification 3-inch w.g. an...
	2. Rectangular Ducts:  Comply with Leakage Classification 8 for indoor ducts in pressure classification of 2-inch w.g. and lower, and Leakage Classification 4for all outdoor ducts and indoor ducts in pressure classifications from 3-inch w.g. and higher.
	3. If a given duct test section fails, the Contractor shall:
	a. Remake leaking joints and retest until leakage is less than maximum allowable for that test section.
	b. Pressure-test an additional, previously untested section of ductwork that is of equal or greater surface area as the section that failed the initial pressure test.  The Architect / Engineer shall select the additional duct test section(s).


	E. Leakage Test Method:  Perform tests and report results according to Chapters 4 through 7 of the 2nd Edition (2012) of SMACNA's "HVAC Air Duct Leakage Test Manual" except where these specifications exceed or modify SMACNA requirements.

	3.9 ADJUSTING
	A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow.
	B. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for detailed procedures.

	3.10 DUCT CLEANING
	A. Scope:  Clean new and existing duct systems before testing, adjusting, and balancing, and before operating any new air handling equipment.
	1. Clean the existing ducts to remain before new ductwork connections.

	B. Duct Cleaning Contractor Qualifications:  The duct cleaning shall be conducted by an HVAC system cleaning sub-contractor responsible to the Division 23 Contractor.
	1. Membership:  The HVAC system cleaning sub-contractor shall be a member in good standing of the National Air Duct Cleaners Association (NADCA), or shall maintain membership in a nationally recognized non-profit industry organization dedicated to t...
	2. Certification:  The HVAC system cleaning sub-contractor shall have a minimum of one (1) Air System Cleaning Specialist (ASCS) certified by NADCA on a full time basis, or shall have staff certified by a nationally recognized certification program...
	3. Supervisor Qualifications:  A person certified as an ASCS by NADCA, or maintaining an equivalent certification by a nationally recognized program and organization, shall be responsible for the total work herein specified. 
	4. Experience:  The HVAC system cleaning sub-contractor shall submit records of experience in the field of HVAC system cleaning as requested by the Architect / Engineer or Owner.

	C. Standards:  The cleaning work shall be performed in accordance with the requirements and recommendations of NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems", 2013.  Level 2 containment controls shall be utilized.
	D. Use service openings for entry and inspection.
	1. Create new openings and install access panels appropriate for duct static-pressure class if required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch insulation and liner as recommended by duct liner manufacturer. ...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	E. Particulate Collection and Odor Control:
	1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron-size (or larger) particles.
	2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC system, and locate exhaust downwind and away from air intakes and other points of entry into building.

	F. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, condensate drain pans, humidifiers, filters and filter sections, and condensate drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.
	7. Dedicated exhaust and ventilation components and makeup air systems.

	G. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.
	4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.
	5. Clean coils and coil drain pans.  Keep drain pan operational.  Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	6. Provide drainage and cleanup for wash-down procedures.
	7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  Apply antimicrobial agents according to manufacturer's written instructions after removal of surface deposits and debris.

	H. Duct System Cleanliness Tests:
	1. After cleaning, visually inspect duct system to ensure that no visible contaminants are present.
	2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."
	a. Acceptable Cleanliness Level:  The net weight of debris collected on the filter media shall not exceed 0.75 mg/100 sq. cm.

	3. Duct system will be considered defective if it does not pass tests and inspections.
	4. Prepare test and inspection reports.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Sections:
	1. Division 23 Section "Diffusers, Registers, and Grilles" for manual volume dampers that are integral to diffusers, registers, and grilles.


	1.2 SUMMARY
	A. This Section includes the following:
	1. Manual-balancing volume control dampers
	2. Fire dampers
	3. Smoke dampers
	4. Combination fire/smoke dampers
	5. Single wall turning vanes and vane rails
	6. General duty duct-mounted access doors
	7. Instrument test holes


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loadings, required clearances, method of field assembly, components, location, and size of each field connection.  Detail the following:
	1. Special fittings and manual-volume-damper installations.
	2. Fire-, smoke-, and combination fire/smoke- damper installations, including sleeves and duct-mounted access doors and panels.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items invo...

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. NFPA Compliance:  Comply with the following NFPA standards:
	1. NFPA 80 and NFPA 105 for testing and inspection of fire dampers, smoke dampers and combination fire/smoke dampers.

	B. Combustion Ratings.  All duct accessory materials shall be equal to or less than the combustion ratings noted below when tested in accordance with ASTM E84, UL723 and NFPA 255.
	1. Flame Spread Classification: < 25
	2. Smoke Development Rating: < 50

	C. All duct accessories shall meet or exceed the SMACNA pressure class standards for the ductwork system in which they are installed, or the specified ratings, whichever are higher.
	D. Damper pressure drop and air leakage ratings shall be based on tests and procedures performed in accordance with AMCA 500-D.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels describing contents.
	1. Fire Damper Fusible Links:  Furnish quantity equal to 10 percent of amount installed.
	2. Smoke and Combination Fire-Smoke Damper Motors:  Furnish one (1) of each type installed.



	PART 2 -  PRODUCTS
	2.1 DAMPERS
	A. General:  The following general provisions apply to all dampers, unless noted otherwise:
	1. Dampers shall be rated for no less than 2,000 feet per minute (fpm).
	2. Dampers shall be pressure rated for no less than the system pressure to which they are connected, or the specified rating herein, whichever is higher.
	3. Nominal damper dimensions shall match the connecting ductwork size indicated.
	4. Contractor shop-fabricated dampers are not acceptable.  Dampers shall be factory fabricated by one of the manufacturers listed herein.
	5. Dampers shall have flanged or slip end connections.  'In-duct' type installations are not acceptable.

	B. Rectangular (Manual Balancing) Volume Control Dampers:
	1. Volume control dampers shall be of the factory fabricated opposed blade, multi-blade type, controlled from a single point using linkages and  a manual, locking quadrant..    On insulated ducts, the quadrant shall have a minimum 2" standoff bracket ...
	a. At the Contractor's option, for rectangular dampers no taller than 12" on systems specified with a pressure rating of 2" w.g. or less, a single blade type damper complying with all other provisions indicated above may be provided, however the beari...

	2. Aluminum Rectangular Volume Control Dampers:  Shall be as specified above for multi-blade dampers, but shall have type aluminum blades, frames, and axles.  Blades and frames on dampers shall be minimum .080" thick.
	a. Arrow Model '507', or approved equal.


	C. Round (Manual Balancing) Volume Control Dampers:
	1. Factory fabricated, single blade, center pivoted, constructed of galvanized sheet steel, minimum 22 gauge blade and frame for diameters up to 12", and minimum 20 gauge blade and frame for diameters larger than 12".  Damper shall be controlled from ...
	a. For systems with a specified pressure class above 2" w.g. and up to 3" w.g., the Contractor shall provide one of the following:
	1) Provide a square, multi-blade damper as specified above with a pair of square to round transitions.  The height and width of the square damper shall match the round duct diameter indicated.
	2) Provide a round damper with a pressure rating meeting or exceeding the specified pressure class of the connected duct system.


	2. Aluminum Round Volume Control Dampers:  Shall be as specified above, but shall have type aluminum blades, frames, and axles.  Blades and frames on round dampers shall be minimum .080" thick.

	D. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Manual Balancing Volume Control Dampers:
	a. Air Balance Inc.
	b. Louvers and Dampers, Inc.
	c. NCA Manufacturing.
	d. United McGill Corp.
	e. Ruskin Company
	f. Pottorff, a Div. of PCI Industries
	g. Cesco Products, Div. of Mestek Inc.
	h. TAMCO, T.A. Morrison and Co. Inc.



	2.2 FIRE AND SMOKE DAMPERS
	A. Fire Dampers:
	1. General:  Provide dynamically rated fire dampers with fusible links, where required by the 2015 International Building Code, and where indicated on the Drawings.  Fire dampers shall be rated for 1-1/2 hours or 3 hours as required by the fire rating...
	2. Construction:  Dampers shall be of the curtain type unless the multi-airfoil bladed type is required for the indicated size, or specified pressure or velocity ratings.  Multi-bladed dampers, if provided, shall incorporate an external crank lever.  ...
	a. Stainless steel fire dampers shall be used where connected to aluminum ductwork.

	3. Fusible Link Temperature Rating:  Fusible links shall have temperature rating of 165 degrees F. unless specifically indicated otherwise.
	4. Pressure and Velocity Ratings:  Fire dampers dynamically rated for a duct velocity of2000 FPM (minimum), and pressure levels of 4-inch w.g. (minimum), or to match duct system static pressures and velocities in which they are installed, whichever is...
	5. Installation Accessories:  Each fire damper shall include a sleeve and mounting angle set furnished by the damper manufacturer to ensure a UL listed installation.
	6. Damper Style:  Dampers shall be Style C, CR, or CO with duct transitions to match the connecting duct shape, in order to place the damper blades and frames completely out of the airstream.
	7. Sizing:  Fire dampers shall have a nominal size / connection size matching the duct in which it is installed.

	B. Smoke Dampers:
	1. General:  Provide dynamically rated smoke dampers at locations shown on the Drawings and as required to meet requirements of the 2015 International Building Code.  Dampers shall be factory furnished with damper operators and the entire assembly sha...
	2. Construction:  Smoke dampers shall be parallel blade type dampers suitable for high velocity service and shall be constructed for low leakage and low pressure drop.  Smoke dampers shall be furnished with a UL 555S label and NFPA 90A classified labe...
	3. Damper Style:  Dampers shall be Style C, CR, or CO to match duct shape, or equivalent, in order to place the damper frames completely out of the airstream.
	4. Sizing:  Smoke dampers shall have a nominal size / connection size matching the duct in which it is installed.
	a. Exception:  All rectangular ducts which are less than 16" in height, shall be provided with smoke dampers that are oversized by 2" in height.  Provide duct transitions to match connecting duct size.  Openings in smoke separations shall be oversized...


	C. Combination Fire/Smoke Dampers:
	1. General:  Provide dynamically rated combination fire/smoke dampers at locations shown on the Drawings and as required to meet requirements of the 2015 International Building Code.  Dampers shall be factory furnished with damper operators and the en...
	2. Combination fire/smoke damper assemblies shall be furnished with a UL 555S label and NFPA 90A classified label.  Dampers shall utilize a parallel multi-blade type construction and bear a 1-1/2 hour UL label.
	3. Damper shall bear a UL 555S leakage Class 1 rating of 8 cfm per foot at 4 inches water gauge (UL 555S Class I).  Blade construction shall be of galvanized steel, one-piece airfoil blade design.  Damper shall be UL qualified for a velocity of 3,000 ...
	4. Each fire/smoke damper shall be equipped with a UL classified firestat or electro-mechanical link resettable with remote or local command operation. Fusible links are not an acceptable means of heat detection.  The damper shall automatically close ...
	5. Damper Style:  Dampers shall be Style C, CR, or CO to match duct shape, or equivalent, in order to place the damper frames completely out of the airstream.
	6. Installation Accessories:  Each combination fire/smoke damper shall include a sleeve and mounting angle set furnished by the damper manufacturer to ensure a UL listed installation.
	7. Sizing:  Combination fire-smoke dampers shall have a nominal size / connecting size matching the duct in which it is installed.
	a. Exception:  All rectangular ducts which are less than 16" in height, shall be provided with combination fire-smoke dampers that are oversized by 2" in height.  Provide duct transitions to match connecting duct size.  Openings in shafts and fire/smo...


	D. Actuators:
	1. General:  Actuators for smoke dampers  and  combination fire/smoke dampers shall be factory furnished complete with linkages, extended shaft and damper actuators externally mounted (i.e. out of the airstream).
	a. Exception:  Where the Contractor has demonstrated that insufficient space exists in order to install and service an externally mounted actuator to the satisfaction of the Architect / Engineer, internally mounted actuators may also be utilized.  Eac...

	2. Construction:  Actuators shall be electric (120 volt) with gear trim submerged in oil and sealed in die-cast case.  Actuators shall be tested under UL 555S at 20,000 cycles.  Actuators shall be suitable for elevated temperature service and shall be...

	E. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Fire, Smoke, and Combination Fire/Smoke Dampers:
	a. Greenheck, Inc.
	b. Ruskin Company
	c. Pottorff Div. of PCI Industries
	d. Cesco Products, Div. of Mestek Inc.



	2.3 SINGLE WALL TURNING VANES AND VANE RAILS
	A. Turning vanes shall be installed at each mitered elbow of all square or rectangular ductwork, and shall be of sizes to suit ductwork.  Vanes shall be set in factory-fabricated vane rails.  Turning vanes and vane rails shall be aluminum, stainless s...
	B. Turning vanes shall be of the single wall (single-thickness) type, with hemmed ends on the upstream side, and lacking extended trailing ends.  Turning vanes shall be factory- or shop- fabricated in accordance with Figure 4-3 and Figure 4-4 of the S...
	C. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. SEMCO Incorporated
	4. Ward Industries; a Div. of Hart and Cooley Inc.
	5. Sheet Metal Connectors Inc.


	2.4 DUCT ACCESS DOORS
	A. General Duty Duct Access Doors:  Furnish and install access doors and frames to permit inspection, operation and maintenance of devices concealed behind the sheetmetal work.  Provide duct access doors of insulated double wall construction, not less...
	1. Light Duty Doors:  Systems specified for 2” w.g. and SMACNA Seal Class B or C, or lower, shall utilize a double-cam or piano hinge-and-cam, square-framed access door.  Doors may be either factory-fabricated on shop-fabricated.  Doors shall be fitte...
	a. Construct doors in accordance with Figure 7-2 of the SMACNA “HVAC Duct Construction Standards, Metal & Flexible” Third Edition (2005).
	b. Sizing:  Provide duct access doors no smaller than 18" x 18".  Provide ducts smaller than 20" in height with access doors two (2) inches less in height than the height of the duct.  In such cases, the length of the door shall be 18".
	c. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products which may be incorporated in the work include, but are not limited to, the following:
	1) Arrow United Industries
	2) Ductmate Industries
	3) Duro Dyne Inc.
	4) Flexmaster USA
	5) Pottorff Div. of PCI Industries 
	6) Ruskin
	7) Ward Industries; a Div. of Hart and Cooley Inc.




	2.5 ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron, cast zinc alloy, cast bronze, or cast aluminum to suit duct material, including cap, base flange with screw holes and adhesive-backed gasket.  Size (diameter) to allow insertion of pitot tube and other testing ins...
	1. Test holes on aluminum duct shall be cast aluminum.
	2. Test holes on stainless steel duct shall be cast bronze.
	3. Screw fasteners shall be galvanized on galvanized steel ducts, and stainless steel on aluminum and stainless steel ducts.


	2.6 FLEXIBLE CONNECTORS
	A. General:  Flame-retarded or noncombustible fabrics, coatings, and adhesives complying with UL 181, Class 1.  Connectors shall be suitable for a pressure range of +10 w.g. to -10 w.g.
	B. Metal-Edged Connectors:  Factory fabricated with a strip of fabric 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel, or 0.032-inch-thick series 3003 aluminum sheet. Provide metal matching the con...
	C. Indoor System, Flexible Connector Fabric:  Woven fiberglass fabric double coated with neoprene.
	1. Minimum Weight:  26 oz./sq. yd..
	2. Minimum Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature:  Minus 40 to plus 200 deg F.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct Construction Standards, Metal and Flexible", 3rd Edition (2005), except as elsewhere modified by the project Specifications or Drawings.
	B. Install duct accessories of materials suited to duct materials.  Unless otherwise noted, use galvanized-steel or aluminum accessories in galvanized-steel ducts, stainless-steel accessories in stainless-steel ducts, and aluminum or stainless steel a...
	C. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	D. Install remote cable damper operators to provide for remote manual volume damper adjustment where the dampers are not easily accessible through a lay-in tile ceiling.
	E. Instrument Test Holes:  Provide test holes at fan inlets and outlets, in locations as required to measure pressure drops across each item in the system  (e.g. outside air louvers, filters, fans, coils, intermediate points in duct runs, etc), and el...
	F. Set dampers to fully open position before testing, adjusting, and balancing.
	G. Install fire, smoke, and combination fire-smoke dampers according to the manufacturer's UL-approved written instructions.
	1. Install fusible links in fire dampers.
	2. Provide access panels and doors in walls, ceilings, shafts, and ducts for inspection and service access.
	3. If any installation provision or detail on the Drawings conflicts with the damper's UL listing / installation instructions, the installation instructions shall take precedence.

	H. Turning Vanes:  Provide single wall turning vanes in all mitered duct elbows, except for transfer ducts and other clean air ducts with design velocities less than 750 feet per minute, grease exhaust ducts, and solid material-handling ducts  (e.g. c...
	I. General Duty Duct Access Door Installation:  Install duct access doors on sides or bottom of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment.
	1. Where rectangular access doors are installed on round ducts constructed for 2" w.g. pressure class and less, provide a rectangular tap fitting to receive the rectangular door.
	2. Install doors at the following locations:
	a. Downstream from control dampers and backdraft dampers
	b. On discharge ductwork connected to equipment (in-line and cabinet fans, fan coil units, ducted cabinet heaters, blower coil units, water source heat pumps, ducted unit ventilators, make up air units, air handling units, etc.)
	1) All fans and fan-containing equipment shall have a minimum of one access door on the associated ductwork.

	c. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.
	d. At each change in direction and at maximum 50-foot spacing.
	e. Upstream from turning vanes.
	f. Elsewhere as indicated or shown.


	J. Flexible Connector Installation:  Install flexible connectors to connect ducts to vibrating equipment.  Transverse connections to ducts shall be made as specified in Division 23 Section "Ductwork" for ductwork transverse joints.  Connector fabric s...
	1. Applications:  Use indoor system connector fabric.


	3.2 ADJUSTING
	A. Adjust duct accessories for proper settings.
	B. Adjust backdraft damper counter-balance devices to assist closing or opening as indicated or required.
	C. Adjust fire dampers for proper action.
	D. Final positioning of manual-volume dampers is specified in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.3 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.
	5. Operate remote damper operators to verify full range of movement of operator and damper.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes ceiling- mounted diffusers, registers, and grilles.
	B. Related Sections include the following:
	1. Division 23 Section "Air Duct Accessories" for:
	a. Manual balancing dampers that are not integral to diffusers, registers, and grilles.

	2. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for balancing diffusers, registers, and grilles.  That Section also includes requirements for airflow pattern adjustments.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each model indicated, include the following:
	1. Data Sheet:  For each type of air outlet and inlet, and accessory furnished; indicate construction, finish, and mounting details.
	2. Performance Data:  Include throw and drop, static-pressure drop, and noise ratings for each type of air outlet and inlet.
	3. Schedule of diffusers, registers, and grilles indicating drawing designation, room location, quantity, model number, size, and accessories furnished.
	4. Assembly Drawing:  For each type of air outlet and inlet; indicate materials and methods of assembly of components.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans and wall elevations drawn to scale to show locations and coordination of diffusers, registers, and grilles with other items installed in ceilings and walls.

	1.5 QUALITY ASSURANCE
	A. NFPA Compliance:  Install diffusers, registers, and grilles according to NFPA 90A, "Standard for the Installation of Air-Conditioning and Ventilating Systems."
	B. Diffusers and grilles shall be tested in accordance with ANSI/ASHRAE Standard 70-1991.


	PART 2 -  PRODUCTS
	2.1 REGISTERS AND GRILLES
	A. General:  Except as otherwise indicated, provide manufacturer's standard registers and grilles where shown; of size, shape, capacity and type indicated; constructed of materials and components as specified and as required for complete installation.
	B. Performance:  Provide registers and grilles that have, as minimum, temperature and velocity traverses, throw and drop and noise criteria ratings for each size device and listed in manufacturer's current data.
	C. Ceiling Compatibility:  Provide registers and grilles with border styles and accessory panels and frames that are compatible with adjacent wall and ceiling systems and that are specifically manufactured to fit into wall and ceiling construction wit...
	1. Where specified diffusers are smaller than the ceiling system module in which the diffusers are intended to be placed, provide mounting panels of appropriate dimensions to set the diffusers and fill in an entire ceiling system module, and to center...

	D. Paint Finishes:  Where painted finishes are specified, the color shall be factory standard off-white, unless indicated otherwise on the Drawings.
	E. Exhaust, Relief, Transfer and Return Air Bar Grilles and Registers:
	1. Grilles and registers shall be securely attached and supported from associated ductwork or, where not duct connected, shall be attached and supported from the building structural system.  Grilles and registers shall not be supported by ceilings of ...
	2. Grilles and register faces shall have baked enamel or anodic acrylic factory painted finishes.
	3. Generally, grilles shall be fabricated from steel and have horizontal steel louvers, spaced3/4" on centers and fixed at 35 degrees deflection.
	4. Grilles and registers installed in wet area locations (showers)and where installed in aluminum duct systems shall be as specified above, except construction shall be all-aluminum.  Also provide aluminum grilles elsewhere explicitly indicated on the...

	F. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Exhaust, Relief, Transfer and Return Air Bar Grilles and Registers:
	a. Price Industries.
	b. Krueger HVAC
	c. Titus (Series '350RL / 350FL')
	d. Tuttle and Bailey




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.  Do not proceed with installation until unsatisfactory c...

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb, according to manufacturer's written instructions, Coordination Drawings, original design, and referenced standards.
	B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, thro...
	C. Install diffusers, registers, and grilles with airtight connection to ducts and to allow service and maintenance of dampers.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.  Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC".

	3.4 CLEANING
	A. After installation of diffusers, registers, and grilles, inspect exposed finish.  Clean exposed surfaces to remove burrs, dirt, and smudges.  Replace diffusers, registers, and grilles that have damaged finishes.



	238233
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following types of hydronic heating elements:
	1. Fintube radiation


	1.3 ACTION SUBMITTALS
	A. Product data for each type of product specified.  Include rated capacities, operating characteristics, furnished specialties, and accessories.
	B. Shop drawings detailing fabrication and installation of products, including manufacturer's standard fabrication drawings and related information.
	1. Include plans, elevations, sections, and details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include details and dimensions of custom-fabricated enclosures.
	4. Indicate location and size of each field connection.
	5. Indicate location and arrangement of piping valves and specialties.
	6. Indicate location and arrangement of expansion compensators.
	7. Indicate location and arrangement of integral controls.
	8. Include enclosure joints, corner pieces, access doors, and other accessories.
	9. Include diagrams for power, signal, and control wiring.

	C. Samples: For each exposed product and for each color and texture specified.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination drawings, including floor plans and sections drawn to accurate scale.  Submit with shop drawings.  Show unit layout and relationships between components and adjacent structural and mechanical elements.  Show support locations, type of ...
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data for heating units to include in the operation and maintenance manuals.

	1.6 COORDINATION
	A. Coordinate layout and installation of heating units with other installations.
	1. Coordinate height of fintube radiation and convectors.
	2. Coordinate location of panel radiators with other ceiling mounted components, light fixtures, sprinkler heads, etc.
	3. Revise locations and elevations as required to suit field conditions and as approved by Architect.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products which may be incorporated in the work include, but are not limited to, the following:
	1. Hydronic Fintube Radiation:
	a. Sterling Radiator, division of Mestek, Inc.
	b. Rittling, a Zehnder Group Company.
	c. Sigma Corp.
	d. Trane Company.
	e. Vulcan Radiator, division of Mestek Inc.



	2.2 HYDRONIC FINTUBE RADIATION UNITS
	A. Performance Ratings: Rate baseboard radiation heaters according to Hydronics Institute's "I=B=R Testing and Rating Standard for Baseboard Radiation."
	B. Ratings based on design tests performed by The Hydronics Institute.
	C. Finned Tubes:  Copper, with mechanically bonded aluminum fins.
	D. Backplate:  18-gauge steel, with flat black, heat-resisting enamel finish.
	E. Supports:  Provide ball bearing brackets and element cradles for support of heating elements space not over 4'-0" on centers.
	F. Wall-Mounted Back Panel: Minimum 0.0329-inch-thick steel, full height, with full-length channel support for front panel without exposed fasteners.
	G. Enclosure:  16 gauge steel with top and bottom anodized aluminum discharge grilles with. pencil-proof bar spacing.  Enclosures shall run 'wall to wall' unless explicitly shown otherwise on the Drawings.
	1. Finish:  Baked enamel, Factory painted finish, custom color selected by Architect.

	H. Accessories:  Provide joining strips, dampers, end pieces, inside and outside corners, and valve compartments with access sections to accommodate layout indicated on the drawings.
	1. Access Doors: Factory made, permanently hinged with tamper-resistant fastener, minimum size 6 by 7 inches, integral with enclosure.
	2. Damper: Knob-operated internal damper at enclosure outlet.


	2.3 SOURCE QUALITY CONTROL
	A. Test hydronic radiators and convectors to no less than 150 psig underwater.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine heating units for compliance with requirements for installation tolerances and other conditions affecting performance of units.
	B. Examine roughing-in for hydronic-piping connections to verify actual locations before installation of finned-tube radiation heaters.
	C. Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install fintube radiation level and plumb, according to manufacturer's written instructions, rough-in drawings, the original design, and referenced standards.
	1. Use methods and accessories to accommodate thermal expansion.
	2. Install cabinet continuously around corners, using manufacturer's outside and inside corner fittings.
	3. Use manufacturer's standard wall trim.
	4. Install manufacturer's access sections for access to valves and other fittings.
	5. Install air-seal gasketing between wall and enclosure mounting channel.
	6. Terminate unit enclosures with manufacturer's end caps.
	7. Install piping within pedestals for freestanding units.
	8. Install expansion compensators.

	B. Connect heating units and components to piping according to Division 23 Section "Hydronic Piping."

	3.3 FIELD QUALITY CONTROL
	A. Testing:  After installing and connecting units, demonstrate product capability and compliance with requirements.
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.

	B. Remove and replace malfunctioning units with new units and retest.

	3.4 CLEANING
	A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  Remove burrs, dirt, and construction debris; repair damaged finishes, including chips, scratches, and abrasions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	2. Sleeves for raceways and cables.
	3. Concrete and grout.
	4. Painting.
	5. Access panels.
	6. Common electrical installation requirements.
	7. Joint Sealers.


	1.3 DEFINITIONS
	A. Approved Equal:  The term “approved equal”, “approved”, “equal”, “equivalent”, etc. shall mean equal in all respects in the opinion of the Architect.
	B. As Required:  The term "as required" refers to making final connections to and/or coordinating with the appropriate authorities regarding the installation of the indicated equipment.
	C. Contractor:  The term "Contractor", "this Contractor" or "Electrical Contractor" when used in the Contract Documents refers to the Contractor responsible for all work specified in Division 16 and as indicated on the Electrical Drawings.
	D. Directed:  Terms such as "directed," "requested," "authorized," "selected," and "permitted" when used separately without referencing any authority, shall mean directed by the Architect, requested by the Architect, and similar phrases.
	E. Disconnect:  Disconnect electrical service to indicated items.  Associated conduit and wire shall be disconnected and removed, complete, back to its source.  Where electrical equipment (i.e. generator) is connected to radiator, fuel, and exhaust pi...
	F. Existing to Remain:  Protect construction and/or indicated items to remain against damage and soiling during selective demolition.  When permitted by the Architect, items may be removed to a suitable, protected storage location during selective dem...
	G. Finished/Unfinished Space:  The term “finished space” shall mean areas where drywall is hung and installed with wall coverings and/or painted, floors are polished or coverings are installed on the floor, and the ceiling is plaster/gypsum board and/...
	H. Furnish:  The term "furnish" when used separately, shall mean to supply and deliver to the Project site, ready for unloading, unpacking, assembly, installation, and similar operations by others.
	I. Indicated:  The term "indicated", "shown," "noted," "scheduled," and "specified" refers to graphic representations, notes, or schedules on the Drawings; or to other paragraphs or schedules in the Specifications and similar requirements in the Contr...
	J. Install:  The term "install" when used separately, shall mean to mount in place, connect and make operable.  Installation operations at the Project site shall include, but not be limited to,  the actual unloading, temporary storage, unpacking, asse...
	K. Provide:  The term "provide" when used in these specifications, shall mean to furnish and install, complete and ready for the intended use.  See above definitions for additional requirements.
	L. Regulations:  The term "regulations" includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.
	M. Reinstall:  Remove items indicated; clean, service, and otherwise prepare them for reuse; store and protect against damage.  Reinstall items in the same locations or in locations indicated.
	N. Remove:  Remove and legally dispose of items except those indicated to be reinstalled or salvaged or to remain the Owner's property as directed.
	O. Salvage (Turn Over to Owner):  Items indicated to be salvaged remain the Owner's property.  Remove, clean, and pack or crate items to protect against damage.  Identify contents of containers and deliver to Owner's designated storage area.
	P. Subcontractor:  The term “Subcontractor” when used in these Contract Documents refers to an experienced installer (i.e. manufacturer, vendor, etc.) whom has successfully completed a minimum of five (5) previous projects similar in size and scope to...
	Q. Work:  The term "work" refers to all labor and materials provided by the Contractor and/or Subcontractor to make a complete and operable system.

	1.4  SUBMITTALS
	A. In addition to the requirements of Division 1, the Contractor shall provide product data and shop drawings for all materials proposed for installation under this Contract.  The product data and shop drawings shall be submitted to the Architect for ...
	B. Identify submittals with the following information permanently adhered to or noted on each separate component of each submittal and also noted on the transmittal form.  Mark each copy of each submittal identically, with the following:
	2. The Section number of the Section by which the proposed equipment is specified.
	3. The Drawing number or numbers of the Drawing or Drawings by which the proposed equipment is indicated.
	4. The name, address and telephone number of the supplier and the associated manufacturer.
	5. Submittals presented on sheets 8-1/2" by 14" or less shall be presented as part of a bound volume.

	C. Refer to the article titled "SUBSTITUTIONS" for all products which are not specified by manufacturer and catalog number and are intended to be submitted.
	D. Product Data:  For electricity-metering equipment.
	E. Shop Drawings:  Dimensioned plans and sections or elevation layouts of electricity-metering equipment.
	F. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.
	G. The Contractor shall submit samples as may be required by the Architect of any article or materials to be used under this Contract, which samples, if approved, may be used on the work after serving their purpose as samples.
	H. A complete list of materials proposed for installation shall be submitted to the Architect for approval before delivery to the site.  Shop drawings, manufacturers' descriptions, and cuts of fixtures and other equipment shall be submitted to the Arc...
	I. Where the phrase "or approved equal," "or equal," or "approved" appears, it shall refer to the approval of the Architect on the materials or equipment involved.

	1.5 SUBSTITUTIONS
	A. The submissions are the Contractor's documents and the Architect's approval constitutes an acknowledgment that the documents have been submitted and nothing more.  It is the Contractor's responsibility to check his own submissions for compliance wi...
	B. Throughout the specifications, types of materials may be specified by manufacturer's name and catalog number in order to establish standards of quality and performance and not for the purpose of limiting competition.  Unless specifically stated oth...
	C. When this Contractor desires to furnish equipment of a manufacturer other than that specified or intended, he shall include a complete specification of the substituted item, along with each submission copy of shop drawings, indicating the necessary...
	D. The verification specification shall include the exact wording of the contract specification and the revised wording identified properly indicating all the deviations proposed.  Each paragraph shall be denoted as "TOTALLY COMPLIES", "PARTIALLY COMP...
	E. Also, when the Contractor submits equipment or materials of the manufacturers specified, verification specifications must be submitted at the request of the Architect.
	F. The Contractor is responsible for confirming that all specified products will be available in a timely manner to meet the contract schedule.  Should the delivery time schedule of any specified product be an issue that could adversely affect the pro...

	1.6 QUALITY ASSURANCE
	A. Labels and Listings:  "Labels and Listings" for appliances and equipment provided meet the requirements of the Underwriters Laboratories, Inc. (UL), Electrical Testing Laboratories (ETL) and other standards organizations.
	B. National Fire Protection Association (NFPA):  All work provided under this Contract shall meet the requirements of NFPA 70, "National Electrical Code," latest edition.
	C. Seismic Requirements:  Provide equipment anchoring and support to resist shear and overturning moments.
	D.  Current Models:
	2. Replacement parts shall be available.
	3. There shall be a permanent service organization maintained or trained by the manufacturer to provide satisfactory service.

	E. Experience:  Manufactured items shall have been installed and used, without modification, renovation or repair, on other projects for not less than three years prior to the date of bid opening for this project.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	2. Do not proceed with interruption of electric service without University's, Architect's, and Construction Manager's written permission.
	3. Indicate method for providing temporary power.
	4. Comply with NFPA 70E.


	1.8 GENERAL STIPULATIONS
	A. The Contractor shall furnish all labor, materials, tools, scaffolding and other equipment necessary to provide the complete electrical system in accordance with the accompanying drawings and these specifications.  The Contractor will be responsible...
	B. In all cases where equipment and materials are specified in the singular or plural number, it is intended that such reference shall apply to as many such items as are required to complete the installation.
	C. Except as otherwise defined hereinafter, the term "furnish" is used to mean supply and deliver to the project site and readied for installation.  Except as otherwise defined hereinafter, the term "install" is used to describe furnishing and manufac...
	D. The terms "The Contractor," "This Contractor," or "The Electrical Contractor" mentioned in these specifications refers to the Electrical Contractor responsible for the work and equipment included in these specifications.
	E. Equipment of similar types shall be of the same manufacturer except where specifically indicated otherwise.
	F. Where the Contractor elects to substitute materials or equipment approved by the Architect for those specified, the Contractor will be held responsible for all structural, mechanical, and electrical changes required for the installation of the subs...
	G. When the Contractor proposes to use an item or equipment other than that specified or detailed on the Drawings, that is approved by the Architect and that requires re-design of the structure, partitions, foundations, piping, wiring or any other par...
	H. The Contractor shall procure all necessary permits to carry out his work.  He shall also arrange for all tests required on any and all parts of his work by local authorities, paying all regular and proper charges for same.  He shall also obtain all...
	I. Nothing contained in these specifications or shown on the drawings shall be so construed as to conflict with any local, county, municipal, federal, or state laws or regulations governing the installation of electric or other work specified herein, ...
	J. The system shall be effectively grounded, and the insulation shall be made sufficiently perfect so that there will be an insulation resistance between all conductors and the ground of not less than required by the National Electrical Code.
	K. The Contractor shall furnish and place all sleeves required for conduits passing through floors, beams, walls and ceilings before such general construction work is built into place.  The Electrical Contractor shall place all inserts required for ha...
	L. Upon completion of the work, equipment, wire, cables, conduit not remaining as part of the remodeled system and all remaining waste materials and rubbish resulting from the Contract work shall become the property of the Contractor and shall be imme...
	M. When the installation is reported in writing by the Contractor to be complete and ready for acceptance, tests and inspection shall be made by the Contractor in the presence of representatives of the Architect to ascertain whether it complies with t...
	N. All of the testing work shall be done when and as directed by the Architect before the system is accepted.
	O. Due to the small scale of the drawings, it is not possible to indicate all conduits, conductors, fittings, boxes, switches, and similar parts which may be required.  The drawings are generally indicative of the work to be installed.  The Contractor...
	P. Contractor shall lay out his work from dimensions of Architectural and Structural Drawings and actual dimensions of equipment being installed.  Layouts in congested areas should not be scaled from Mechanical and Electrical Drawings.
	Q. The right is reserved to make any reasonable change in the locations of conduits, outlets and equipment prior to roughing-in, without involving additional expense to the Owner.  The Contractor shall include a suitable allowance in his bid price for...
	R. Make final electrical connections to equipment furnished under other contracts except where specifically indicated otherwise.
	S. Where the building insulation or vapor barrier is broken due to the installation of hangers, conduits, boxes or other equipment, properly repair the insulation and seal the openings with vapor barrier covering and vapor barrier adhesive.
	T. In the instance of electronic and/or programmable equipment and systems furnished and installed under this Contract, all final connections and testing of the equipment and systems shall be made under the direct supervision of competent authorized s...
	U. The Contractor shall have a managerial representative at each and every regularly scheduled job conference to receive the items that are furnished by others, to inventory them and coordinate his work with the other trades.
	V. This Contractor shall be entirely responsible for all apparatus, equipment, and appurtenances furnished under this Contract in connection with the work, and special care shall be taken to protect all parts thereof in such a manner as may be necessa...
	W. The Contractor shall be responsible for coordinating with all Utility Companies that will provide services to this job site.  This Contractor shall communicate with each and every public utility company and incorporate into the project's scope of w...

	1.9 REGULATIONS
	A. All laws, ordinances, rules and regulations of public bodies bearing on the conduct of the work are hereby incorporated and made a part of these specifications.
	2. ICC's Uniform Construction Code.
	3. City and Local Codes.
	4. National Fire Protection Association (NFPA), i.e. National Electric Code - NFPA 70, Standard for Electrical Safety in the Workplace – NFPA 70E,  and Life Safety Code - NFPA 101.
	5. National Electrical Safety Code - ANSI C2.
	6. Owner's insuring agency.

	B. Should any change in the drawings and/or specifications be required to conform to the codes, ordinances, regulations or laws mentioned above, the Architect shall be notified prior to the time of submitting bids.  After signing of the Contract, each...
	C. The Contractor shall comply with all rules, regulations and recommendations of any public utility serving this project.
	D. The entire electrical system shall be installed in accordance with the latest edition of the National Electrical Code, approved by the governmental body having jurisdiction, including amendments thereto.

	1.10 FAMILIARITY WITH CONTRACT REQUIREMENTS
	A. It is the responsibility of the Contractor, prior to submitting a bid on this Project, to satisfy himself as to the nature and location of the work, the conformation of the ground, soil characteristics, the character, quality and quantity of the ma...
	B. Failure to make an on-site inspection prior to submitting a bid, or failure to comply with any or all of the above requirements will not relieve this Contractor from the responsibilities of properly estimating the requirements or costs of successfu...
	C. The Electrical Contractor shall confer with all other Contractors and shall apply for detailed and specific information regarding the location of all equipment as the final location may differ from that indicated on the drawings.  Outlets, equipmen...

	1.11 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 8 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 7 Section "Penetration Firestopping.".
	E. Sequence, coordinate, and integrate installing electrical materials and equipment for efficient flow of the Work.  Coordinate installing large equipment requiring positioning before closing in the building.
	F. Where electrical identification devices are applied to field-finished surfaces, coordinate installation of identification devices with completion of finished surface.
	G. Where electrical identification markings and devices will be concealed by acoustical ceilings and similar finishes, coordinate installation of these items before ceiling installation.
	H. Coordinate electrical work with that of other trades so that:
	2. Maintain clearances and advise other trades of clearance requirements for operation, repair, removal and testing of electrical equipment.

	I. All electrical materials and equipment shall be kept as close as possible to ceiling, walls and columns to occupy the minimum amount of space.
	J. Furnish and install all offsets, fittings and similar items necessary to accomplish the requirements of coordination, without additional expense.

	1.12 COORDINATION DRAWINGS
	A. Refer to requirements in the General Conditions.

	1.13 RECORD DOCUMENTS
	A. Refer to requirements in the General Conditions.

	1.14 MAINTENANCE MANUALS
	A. Refer to requirements in the General Conditions.

	1.15 WARRANTY
	A. Refer to requirements in the General Conditions.

	1.16 CLEAN-UP
	A. Refer to requirements in the General Conditions.

	1.17 DELIVERY, STORAGE, AND HANDLING
	A. Refer to requirements in the General Conditions.

	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends or bonding bushings where required.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral water stop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.
	c. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 7 Section "Firestopping".


	2.2 MISCELLANEOUS METAL
	A. The Contractor shall furnish all labor, materials, equipment, and services necessary for the installation of all miscellaneous metal work required to complete this Contract.
	B. All equipment and materials furnished and installed under this Contract, which are not mounted on bases or floors, shall be securely attached and supported from the main supporting structure of the building by metal hangers, clamps, and/or brackets...
	C. All supports, brackets, and clamps and other items specified herein shall be installed in strict accordance with the best practices of the trade and recognized code.
	D. Structural steel members required for the support of equipment installed under this Contract shall conform to ASTM Standard Specification A-36, and shall comply with the latest requirements of the American Institute of Steel Construction.  Structur...
	E. All steel and iron work shall be primed with Rust-Oleum No. X-60, or approved equal.  Before priming, all metal shall be thoroughly cleaned free from scale, rust, and dirt.
	F. The Contractor shall provide all anchors, bolts, screws, dowels, and connecting members, and do all cutting and fitting necessary to secure the work to adjoining construction.  Build in connecting members to masonry, concrete, and structural steel ...
	G. The Contractor shall furnish 16 ounce sheet copper, clamps, waterproofing materials, labor, and whatever else necessary for the installation of weathertight flashings and waterproofing around all conduits or other equipment passing through roof or ...
	H. Supports and brackets shall be neatly constructed of structural shapes to adequately support the equipment intended.  All supports must be approved prior to installation.  Field conditions will regulate the type of support required.

	2.3 PAINT
	A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment finish.
	B. Galvanized Surfaces:  Zinc-rich paint recommended by item manufacturer.
	C. All non-galvanized and unpainted iron and steel work installed in crawl spaces, accessible pipe spaces and above ceilings under this Contract shall be painted two coats of Rust-Oleum rust preventative paint.  First coat shall be Rust-Oleum No. X-60...
	D. Engine generator exhaust piping at the exterior of the building shall be painted a heat resisting paint.  Color shall be approved by the Architect prior to installation.

	2.4 ACCESS PANELS
	A. The Electrical Contractor shall furnish factory-fabricated access panels for access to all concealed receptacles, pull boxes, junction boxes, capped conduits and other electrical equipment where no other means of access is available.  Access panels...
	B. Access panels shall be suitable for the type of construction in which they are to be installed.  Refer to architectural drawings and co-ordinate access panel types with the General Contractor.
	C. At locations where access panels are installed in fire-rated ceilings, access panels shall contain the 1-1/2 hour fire-rated "B" label; and in addition, shall also be provided with layers of gypsum wall board in a thickness which will supply an add...
	D. Exact locations and sizes shall be determined by the Electrical Contractor.  Locations for access panels in finished spaces must be approved by the Architect.  All panels shall be installed and located to present a neat and symmetrical appearance.
	E. Junction boxes, capped conduits and other electrical equipment above removable tile ceilings or above access panels shall be suitably identified by small inconspicuous adhesive-backed labels attached to the ceiling surface or the surface of the acc...
	F. Clearance Around Access Panels:  Sufficient clear working space shall be provided and maintained around all access panels to permit safe and convenient operation and maintenance of concealed equipment.  Equipment and appurtenances installed under t...

	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Materials and Components:  Install level, plumb, and parallel and perpendicular to other building systems and components, unless otherwise indicated.
	E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	F. Right of Way:  Give to piping systems installed at a required slope.
	G. All penetrations and openings in slabs, walls, floors, etc. shall not be carried out until the area has been X-Rayed for structural steel, rebar, conduits, etc.  Refer to X-Ray specification in the General Requirements.

	3.2 ELECTRICAL SUPPORTING DEVICE APPLICATION
	A. Damp Locations and Outdoors:  Hot-dip galvanized materials or nonmetallic, U-channel system components.
	B. Dry Locations:  Steel materials.
	C. Selection of Supports:  Comply with manufacturer's written instructions.
	D. Strength of Supports:  Adequate to carry present and future loads, times a safety factor of at least four; minimum of 200-lb design load.

	3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.4 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.5  PAINTING
	A. Refinish and touch up paint.
	2. Follow paint manufacturer's written instructions for surface preparation and for timing and application of successive coats.
	3. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	4. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.

	B. The Electrical Contractor shall furnish all labor, materials, tools, and other equipment necessary for all painting hereinafter specified.  Painting shall be accomplished by workmen skilled in this type of work.
	C. All exposed non-galvanized cabinets, supports and equipment installed in the Equipment Rooms under this Contract shall be painted one prime coat and two coats of best quality satin finished enamel paint, of colors selected by the Architect.
	D. The outside of all cabinets, control equipment, channels, supports, boxes, etc., installed in finished areas throughout the building, shall be painted one prime coat and two finish coats of best quality satin finished enamel paint of colors selecte...
	E. Where the factory finish on equipment such as lighting fixture trim, etc., has been damaged, the equipment shall be refinished to the satisfaction of the Architect.
	F. All painting shall be done in a careful, neat and workmanlike manner with particular care being exercised to protect building equipment and finishes.  All surfaces shall be thoroughly cleaned of rust, scale, dirt, grease, dust, and like items, and ...
	G. Nameplates and data plates that indicate the manufacturer, model, size, capacity, codes or identifying data on equipment to be painted shall not be painted, but shall be carefully masked and left unpainted.
	H. All conduits, outlet boxes, junction boxes, pull boxes, etc., installed in conjunction with the Fire Alarm System shall be painted "RED" in color through out the entire installation.

	3.6  FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor, ceiling and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division...
	B. Unused slots, sleeves and other penetrations in floors, walls or other general construction shall be closed and sealed with an approved firestopping material.

	3.7 FIELD QUALITY CONTROL
	A. Inspect installed components for damage and faulty work, including the following:
	2. Sleeves
	3. Touchup painting.


	3.8 CLEANING AND PROTECTION
	A. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.  Remove burrs, dirt, paint spots, and construction debris.
	B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	C. All construction waste is the responsibility of the Contractor and must be removed in accordance with Section 01745.

	3.9 SCHEDULE OF WORK
	A. Refer to requirements in the General Conditions.

	3.10 MAINTENANCE AND OPERATING MANUALS
	A. Provide three sets of "Operating and Maintenance Manuals, for all equipment specified under Division 26.

	3.11 SIZING
	A. Capacity:  Provide equipment and material of sizes, capacities, horsepowers, power ratings and dimensions indicated on the drawings, in the schedules and as specified.
	B. Fit and Clearance:  Equipment and material of greater or larger power, dimensions, capacity and ratings may be furnished provided such proposed equipment is approved in writing and feeders, circuit breakers, conduit, motors, structural supports, ba...

	3.12 COORDINATION OF WORK
	A. Coordinate electrical work with that of other trades so that:
	2. Maintain clearances and advise other trades of clearance requirements for operation, repair, removal and testing of electrical equipment.
	3. Indicate aisleways and accessways required on coordinated shop drawings for boiler plants, mechanical equipment rooms, computer rooms, laboratories and kitchens.
	4. Provide shop drawings, drawn to a scale of 1/2 inch to the foot, showing all structural, mechanical, architectural and electrical equipment intended to be furnished.  Any equipment conflicting with other equipment or space constrictions shall be in...

	B. All electrical materials and equipment shall be kept as close as possible to ceiling, walls and columns to occupy the minimum amount of space.
	C. Furnish and install all offsets, fittings and similar items necessary to accomplish the requirements of coordination, without additional expense.

	3.13 EQUIPMENT CLEARANCES
	A. All finished field installations shall reflect clearances which in the opinion of the Architect and/or applicable regulatory authorities are adequate for:
	2. Life safety codes (local and state).
	3. Preventative maintenance.
	4. Routine maintenance.
	5. Breakdown repair.
	6. Parts removal and entrance.
	7. Machinery removal and access.


	3.14 CERTIFICATION
	A. General:  Provide Certification from an independent inspection agency, that the installation meets the latest edition of the NFPA 70.  Provide a letter from each systems manufacturer verifying that all systems and equipment are installed and operat...

	3.15 EQUIPMENT WIRING
	A. The Electrical Contractor shall provide electrical service to all equipment specified and/or shown on the drawings.  The Contractor shall furnish and install all wiring, conduit, boxes, miscellaneous wiring materials, connections, and all required ...
	B. Manual motor switches, magnetic motor starters, disconnect switches and fuses required for the operation of equipment furnished under other contracts shall be provided under this Contract and shall be as hereinbefore specified.
	C. Exact roughing-in dimensions for equipment shall be obtained from the Contractor supplying the equipment, as the Electrical Contractor will be responsible for correct roughing-in and proper wiring of equipment.
	D. Certain equipment will be furnished complete with controls by the equipment supplier.  Power wiring and 120 volt control wiring shall be furnished and installed by the Electrical Contractor.
	E. This Contractor shall furnish and install all power and 120 volt control wiring, conduit, boxes, final connections, etc., for all electrically operated equipment furnished under other Contracts.  Disconnect switches and motor starting equipment sha...
	F. The Electrical Contractor shall provide fuses for each and every fusible device installed as part of this project.  This shall include fusible devices installed under other divisions of work.
	G. The Contractor shall wire complete to all motors shown on the drawings leaving same in perfect operating condition.  All final connections to motors and controllers shall be made under this Contract unless specified otherwise.  The approximate moto...
	H. Branch feeders to motors not located adjacent to walls shall be run overhead and terminated adjacent to motor locations with outlet boxes placed 6" above finished floor.  Short flexible conduit connections shall be used for connections to motors.
	I. Special control devices required for operation of equipment furnished under other contracts, except as hereinafter specified, will be furnished and delivered (by the Contractor furnishing the particular equipment) to the Electrical Contractor for i...
	J. Elevator controller, controls and control wiring will be furnished and installed under the Elevator Contract.  The Electrical Contractor shall furnish and install all power wiring to the elevator controller as shown.  The Electrical Contractor shal...
	K.  All control circuits regardless of their locations shall be provided with a disconnecting means as required by the National Electrical Code.  The disconnecting means shall be a switch or similar device arranged to disconnect all power leads to the...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Sleeves and sleeve seals for cables.

	B. Related Sections include the following:
	1. Division 27 Section "Communications Horizontal Cabling" for cabling used for voice and data circuits.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports: Indicate and interpret test results for compliance with performance requirements.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.

	1.5 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	B. Coordinate layout and installation of cables with other installations.
	C. Revise locations and elevations from those indicated, as required to suit field conditions and as approved by Architect.

	2.1 CONDUCTORS AND CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. American Insulated Wire Corp.; a Leviton Company.
	3. BICC Brand-Rex Company
	4. Senator Wire & Cable Company.
	5. Southwire Company.
	6. Carol Cable Co., Inc.
	7. Prysmian.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.
	D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC and  mineral-insulated, Type MI with ground wire.
	E. UL-listed building wires and cables with conductor material, insulation type, cable construction, and rating as specified in Part 3 "Wire and Insulation Applications" Article.
	F. Conductor Material:  Copper.
	G. All conductor sizes shall be stranded.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. O-Z/Gedney; EGS Electrical Group LLC.
	3. 3M; Electrical Products Division.
	4. Square D Co.; Anderson.

	C. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, and class for application and service indicated.  Comply with Project's installation requirements and as specified in Part 3 "Wire and Insulation Applications...

	2.3 LUGS AND CONNECTORS
	A. The Contractor shall furnish and install all necessary lugs and connectors of proper size and type as required by the work under these specifications.  Lugs and connectors shall be installed in strict accordance with the cable and lug manufacturer'...

	2.4 SLEEVES FOR CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	3.1 EXAMINATION
	A. Examine raceways and building finishes to receive wires and cables for compliance with requirements for installation tolerances and other conditions affecting performance of wires and cables.  Do not proceed with installation until unsatisfactory c...

	3.2 WIRE AND INSULATION APPLICATIONS
	A. Underground Feeders and Branch Circuits:  Type XHHW 2, in raceway.
	B. Feeders:  Type THHN/THWN, in raceway.
	C. Branch Circuits:  Type THHN/THWN, in raceway.
	D. Concealed Branch Circuits:  Type THHN/THWN, in raceway.
	E. Exposed Branch Circuits:  Type THHN/THWN, in raceway.
	F. Fire Alarm Circuits:  Type THHN/THWN, in raceway.
	G. Class 1 Control Circuits:  Type THHN/THWN, in raceway.
	H. Class 2 Control Circuits:  Type THHN/THWN, in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Install wires and cables as indicated, according to manufacturer's written instructions and NECA's "Standard of Installation."
	B. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	C. Type MC cable shall only be permitted for final drops from junction boxes to wiring devices within existing walls and lighting fixture whips. Type MC cable shall be limited to 20' lengths in walls and 6' lengths to light fixtures in ceilings.  Type...
	D. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	E. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	F. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	G. Seal around cables penetrating fire-rated elements.
	H. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	I. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."
	J. No conductors smaller than No. 12 AWG shall be used.  No. 10 AWG conductors shall be installed for all 120 volt circuit runs greater than 100 ft. one way from panel to last outlet.  No. 10 AWG conductors shall also be installed for all 277 volt cir...
	K. Neutral conductors, shown or not shown, shall be installed for all single phase and for all three phase circuits in which a neutral is required for control circuit voltage.
	L. The conductor ampacities utilized for design purposes are based on 75 degrees C. conductor temperature rating.  Where conductors are connected to or run within equipment which are U.L. listed for 60 degrees C., the conductor ampacities shall be bas...
	M. Conductors installed in high ambient locations such as electrical resistance heating equipment, in lighting fixture housings or channels, etc., shall be suitable for heat resisting service in accordance with Underwriters' requirements and NFPA 70.
	N. Each bundle or reel of conductors shall bear the maker's name and the Underwriters' label, together with the grade, size, length and manufacturing date.  Similar information shall be included on the insulation jacket of the conductors.  Secondary c...
	O. All conductors underground, in or under slabs on grade and to outside outlets shall be continuous from switch to outlet.  Conductors no smaller than No. 12 AWG shall be installed for light and power circuits.
	P. Conductors installed directly in Ducts, Plenums, or other spaces used for environmental air shall comply with Article 300.22 of NFPA 70.
	Q. The Contractor shall tag and identify each circuit and phase in all accessible locations such as outlet boxes, junction boxes, pull boxes, panelboards, disconnect switches, starters, equipment, etc.  Tags or identification bands shall be nonmetalli...
	R. This Contractor shall verify prior to installation that there exists coordination between the overcurrent protective device and the respective circuit conductor sizes shown on the drawings.  The Contractor is responsible for identifying discrepanci...
	S. The conductor sizes are based on allowable current carrying capacities listed in the National Electrical Code for copper conductors.
	T. Aluminum conductors or copper-clad aluminum conductors will not be permitted.

	3.4 CONNECTIONS
	A. Conductor Splices:  No splices are permitted. Conductors shall be continuous between terminations.
	B. Use splice and tap connectors compatible with conductor material.
	C. Connect outlets and components to wiring and to ground as indicated and instructed by manufacturer.
	D. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	E. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	F. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack.

	3.5 DISTRIBUTION SYSTEM
	A. The electrical distribution system shall be installed, generally, as shown on the drawings.  The drawings are diagrammatic and are not intended to show actual conduit locations and routing or exact equipment location.  Such items are the responsibi...
	B. A separate conduit shall be provided for each set of mains, feeders, and branch circuits, except for single pole work on branch circuits where conductors may be grouped in accordance with the National Electrical Code; however, the maximum number of...
	C. Unless specifically indicated otherwise, all circuitry indicated on the drawings shall be interpreted as 3 #12 awg. conductors within a ¾" conduit.  (One #12 awg. phase conductor, One #12 awg. neutral conductor and One #12 awg. ground conductor.)  ...

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping."

	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification, Section 7.3.2 Certify compliance with test parameters.  Meggar tests are not required on low voltage conductors and cables.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to...
	b. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	C. Test Reports:  Prepare a written report to record the following:
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes grounding of electrical systems and equipment.  Grounding requirements specified in this Section may be supplemented by special requirements of systems described in other Sections.
	B. The Contractor shall furnish and install all necessary materials and accessories to solidly ground all non-current carrying metal parts of the electrical system.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article.
	C. Field quality-control test reports. Submit written test reports to include the following:
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.


	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.1 GROUNDING AND BONDING PRODUCT MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	2. ERICO, Inc.
	3. Ideal Industries, Inc.
	4. O-Z/Gedney Co.
	5. Thomas & Betts Corp.


	2.2 CONDUCTORS
	A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare copper conductors shall not be used.

	2.3 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, heavy duty bolted pressure-type, with at least two bolts.

	3.1 APPLICATIONS
	A. Conductors:

	3.2 EQUIPMENT GROUNDING
	A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are indicated.
	B. Install a separate insulated equipment grounding conductors with all feeders and circuits.  The use of the metallic raceway or cable sheath as the equipment grounding conductor is prohibited.

	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.

	3.4 CONNECTIONS
	A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	2. Make connections with clean, bare metal at points of contact.

	B. Equipment Grounding Conductor Terminations:  Use pressure-type grounding lugs. All lugs used in the building system shall be rated copper only, copper-aluminum rated lugs shall not be acceptable.
	C. Noncontact Metal Raceway Terminations:  If metallic raceways terminate at metal housings without mechanical and electrical connection to housing, terminate each conduit with a grounding bushing.  Connect grounding bushings with a bare grounding con...
	D. Tighten screws and bolts for grounding and bonding connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
	E. Compression-Type Connections:  Use hydraulic compression tools to provide correct circumferential pressure for compression connectors.  Use tools and dies recommended by connector manufacturer.  Provide embossing die code or other standard method t...
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	2. Construction requirements for concrete bases.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following:
	C. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."

	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	3. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	4. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) Fastenal Company

	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Zinc plated low carbon threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.

	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	D. Spring-steel fasteners specifically designed for supporting single conduits or tubing may be used instead of malleable-iron hangers for 1-1/2-inch and smaller raceways serving lighting and receptacle branch circuits above suspended ceilings and for...

	3.2 HANGERS AND PLATES
	A. All horizontal conduit or equipment within the building that is hung shall be hung from building construction with beam clamps or inserts in concrete, galvanized threaded extension rods, and approved hangers.  Hangers and supports shall be arranged...

	3.3 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for s...
	6. To Steel:  Welded threaded studs or spring-tension clamps on steel.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.4 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	d. Cabinets and hinged-cover enclosures.

	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. FMC:  Flexible metal conduit.
	C. IMC:  Intermediate metal conduit.
	D. LFMC:  Liquidtight flexible metal conduit.
	E. LFNC:  Liquidtight flexible nonmetallic conduit.
	F. RMCL  Rigid metallic conduit.
	G. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.

	2.1 METAL CONDUIT AND TUBING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Rigid Steel Conduit:  ANSI C80.1.
	C. EMT:  ANSI C80.3.
	2. Fittings for EMT shall be watertight steel or malleable gripping ring compression type.  Steel sleeve set screw fittings are permissible also for 2.5" C. and larger.
	3. Pressure cast material for nuts of compression ring type fittings and set screw connections are not acceptable.
	4. Minimum raceway size shall be 3/4".

	D. Flexible Metallic Conduit 1. Flexible conduit shall bear the UL label and be zinc coated steel.
	2. Screw in type, sheet metal or set screw type fittings are not acceptable.
	3. Minimum raceway size shall be ¾”.

	E. Liquid Tight Flexible Conduit 1. Conduit shall be manufactured in accordance with UL and ANSI requirements. Conduit shall be approved for grounding and compatible with approved fittings. Flexible steel conduit shall be hot dipped galvanized with ex...
	2. Minimum raceway size shall be ¾”.

	F. FMC:  Zinc-coated steel.
	G. LFMC:  Flexible steel conduit with PVC jacket.
	H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed
	2. Threaded rigid steel fittings shall be used for RMC and IMC.
	3. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.

	I. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.
	J. Multi-outlet Surface Raceways
	2. Mounting of multi-outlet surface raceways shall be according to the manufacturer’s recommendations and detailed drawings. Specific fitting of the multi-outlet surface raceways to casework, benches, or walls shall be the responsibility of the Contra...
	3. Refer to the Laboratory Furnishings drawings and specifications for details in regard to the location, length, and quantity of multi-outlet surface raceways.
	4. Multi-outlet surface raceways shall fit the intended space with no more than 1/8 inch clearance between each end of the raceway and the adjacent wall, bench, support riser, end of counter, or other laboratory finish as appropriate.
	5. Final multi-outlet surface raceway cuts shall be plumb and straight and shall be finished to eliminate burrs, nicks, or sharp edges on both raceways and covers. Multi-outlet surface raceway field cuts which are not equal to the quality and appearan...
	6. Provide end plates with conduit knock-outs for the conduit sizes indicated or as required by code.
	7. All receptacles in multi-outlet surface raceways shall be wired for the entire length of the raceway section with properly tagged pigtails.
	8. The multi-outlet surface raceways shall be U.L. listed assemblies.
	10. Do not scale or dimension Laboratory Electrical drawings.


	2.2 METAL WIREWAYS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Keystone/Rees, Inc.
	3. Square D; Schneider Electric.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type.
	E. Finish:  Manufacturer's standard enamel finish.

	2.3 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard enamel finish in color selected by Architect.  Shall be no more than 3/4' in size and shall not be used for housing receptacles or data outlets.
	b. Wiremold, Legrand.


	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Hoffman Engineering Co.; Federal-Hoffman, Inc.
	3. O-Z/Gedney; a unit of General Signal.
	4. RACO; a Hubbell Company.
	5. Thomas & Betts Corporation.

	C. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	D. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, cast box with gasketed cover.
	E. Metal Floor Boxes:  Cast metal, fully adjustable, rectangular.
	F. Nonmetallic Floor Boxes:  Nonadjustable, round.
	G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	H. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed cover.
	I. Provide and install steel outlet box.  Boxes shall be of approved design and construction and in every instance be of such form and dimensions as to be best adapted to its specific location, kind of fixtures to be used, and the number, size, and ar...
	J. Cast aluminum device boxes with rounded edges and corners, complete with matching coverplates, shall be used in connection with exposed conduit work for switches and receptacles in all unfinished locations including pipe spaces.  Boxes shall be of ...
	K. Boxes at exterior of building shall be flush mounted, cast iron, water tight, with gaskets and bolted-on covers.  Boxes for all exterior fixtures, exterior receptacles, etc., mounted in exterior walls of the building or flush mounted at other exter...
	L. Where the space limitations or other local conditions influence the arrangement and details of the outlet, special forms and design of outlet boxes shall be used to secure a proper, complete, and workmanlike arrangement at the outlet.
	M. Diamond expansion, cinch, or Rawl plug anchors shall be used in all cases for securing boxes to masonry walls or partitions.
	N. All outlet boxes shall be provided with covers and they shall be of such construction and design as to exactly fit and match the box in which they are installed.  Covers in exposed locations shall be stainless steel unless specified otherwise herein.
	O. Ceiling and wall outlet boxes generally shall be 4" square or octagon with plaster rings and shall have two screw holes for mounting receptacles when same are specified.  Gang boxes and adjustable covers shall be used where wall switches occur in g...
	P. Boxes installed in concrete block or other masonry walls without a plaster finish shall be of the square corner type, single or multiple gang, made specifically for that purpose.
	Q. Boxes on prewired fixtures shall not be used for through-circuit wiring, except where the fixtures are specifically UL approved for that purpose.
	R. Multiple-gang boxes shall not be used for 277 volt switches, unless the switches are connected to the same phase.  Separate boxes or barriers shall be installed for multiple switches where phase-to-phase exceeds 277 volts between switches.
	S. Provide a minimum of 1'-0" of physical separation between outlet boxes on opposing sides of the same wall.  Boxes shall not be mounted back to back or within 1'-0" of any outlet box on the opposing sides of the same wall.
	T. Boxes shall be flat rolled steel sized as required by code and as suitable for the application. Boxes shall have mounting holes and knock-outs in sides and back. Grounding shall be accommodated by means of threaded holes.
	U. Provide accessories, extension rings, gaskets, supports, trim rings, hangers, straps, and other material as necessary for a complete code complying installation.
	V. Boxes installed outdoors shall be weather-tight, dust-tight, and corrosion resistant. Provide gaskets and conduit hubs.
	W. Provide Type FS boxes for surface mounted applications.
	X. Provide additional support for boxes as necessary when mounting fixtures or devices from boxes.
	Y. Provide ganged boxes for multiple switches and devices; provide barriers for boxes served by separate voltages.
	Z. Boxes shall not be mounted back to back in walls.
	AA. Boxes in sealed environments shall be sealed with an approved sealant suitable for the application.
	BB. Boxes penetrating fire rated walls or surfaces shall be sealed with a Fire Marshal approved fire sealant to maintain the fire rating of the wall or surface.
	CC. Boxes located above inaccessible ceilings shall be made accessible by means of access doors or hatches in the ceiling.
	DD. Install all boxes per manufacturer’s recommendations and requirements.
	EE. Provide for ground continuity at all boxes.
	FF. Furnish and install metal pull boxes at least every 100 feet of run and as may be required to facilitate the pulling of wires.  Pull boxes shall be of not less than No. 12 gauge galvanized steel metal of such design, construction and dimensions as...
	GG. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	HH. Cabinets:
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	3.1 RACEWAY APPLICATION
	A. Comply with the following indoor applications, unless otherwise indicated:
	2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes raceways in the following locations:
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	5. Damp or Wet Locations:  Rigid steel conduit.
	6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet locations.

	B. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	2. EMT Conduit:  Use Compression fittings that are watertight steel or malleable gripping ring.


	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Minimum Raceway Size:  3/4 inch trade size.
	C. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	D. Complete raceway installation before starting conductor installation.
	E. Install raceways level and square and at proper elevations.  Provide adequate headroom.
	F. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	G. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	H. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	I. Use steel raceway fittings compatible with raceways and suitable for use and location.  For rigid steel conduit, use threaded rigid steel conduit fittings.
	J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	L. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	M. Terminations:  Where raceways are terminated with locknuts and bushings, align raceways to enter squarely and install locknuts with dished part against the box.  Where terminations are not secure with 1 locknut, use 2 locknuts:  1 inside and 1 outs...
	N. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into the hub so the end bears against the wire protection shoulder.  Where chase nipples are used, align raceways so the coupling is square to the box and tighten ...
	O. Telephone and Signal System Raceways, 2-Inch Trade Size and Smaller:  In addition to the above requirements, install raceways in maximum lengths of 150 feet and with a maximum of two 90-degree bends or equivalent.  Separate lengths with pull or jun...
	P. Install raceway sealing fittings according to manufacturer's written instructions.  Locate fittings at suitable, approved, and accessible locations and fill them with UL-listed sealing compound.  For concealed raceways, install each fitting in a fl...
	Q. Flexible Connections:  Use maximum of 6 feet of flexible conduit for recessed and semirecessed lighting fixtures.  Use maximum of 3 feet of flexible conduit for equipment subject to vibration, noise transmission, or movement; and for all motors.  U...
	R. Fiberglass Conduit Elbows:  Use in conjunction with RNC conduit.  Patch all nicks and scrapes after installing conduits.  Elbows shall have a wall thickness that provides a compressive strength that exceeds that of Schedule 40 PVC conduit.
	S. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located where environmental temperature change may exceed 30 deg F, and that has straight-run length that exceeds 25 feet.  Expansion fittings shall be used for r...
	2. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at the time of installation.

	T. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.
	U. All conduits shall be installed in a neat, craftsman-like manner and be concealed in all finished areas. Conduit shall be installed parallel or perpendicular to walls, ceilings and other building components to present a neat appearance.
	V. Under no circumstances will horizontal runs of conduit or tubing be permitted within walls or partitions.
	W. The installation of all types of conduit and tubing shall comply with the following:

	3.3 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Fi...

	3.4 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	2. Repair damage to paint finishes with matching touchup coating recommended by manufacturer.
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Warning labels and signs.
	5. Equipment identification labels.
	6. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5  COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.

	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	2. Legend:  Indicate voltage.


	2.2 CONDUCTOR IDENTIFICATION MATERIALS
	A. Conductors rated at 600V or Less:

	2.3 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70, NFPA 70E and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs for interior use:
	2. 1/4-inch grommets in corners for mounting.

	D. Metal-Backed, Butyrate Warning Signs for exterior use:
	2. 1/4-inch grommets in corners for mounting.


	2.4 EQUIPMENT IDENTIFICATION LABELS
	A. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate, minimum 1/8 inch thick.
	2. Punched or drilled for mechanical fasteners.


	2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.
	C. Receptacle and switch cover plates shall have self adhesive labels that indicate panel and circuit number and durable wire markers or tags shall be used inside the outlet boxes.

	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	b. Data/Communication: Blue.

	G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.  System legends shall be as follows:
	2. Power.

	B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	b. Colors for 208/120-V Circuits:
	2) Phase B:  Red.
	3) Phase C:  Blue.
	4) Neutral: White.
	5) Ground: Green.
	6) Isolated Ground: Green with yellow stripe.

	2. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...

	C. Date of installation; e.g. INSTALLED JULY 2019.
	D. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.
	F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	G. Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  Do not install at flush-mounted panel...
	H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	b. Controls with external control power connections.


	I. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	J. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Remote-controlled switches, dimmer modules, and control devices.
	e. Receptacles.
	f. Lighting Switches.
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	3. Snap switches
	4. Wall plates

	1.3 DEFINITIONS
	A. GFCI:  Ground-fault circuit interrupter.
	B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	C. All wiring devices shall be provided by a single source.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.


	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, light industrial specification grade 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and FS W-C-596.
	b. Hubbell; HBL5361 (single), 5362 (duplex).
	c. Leviton; 5891 (single), 5362 (duplex).
	d. Pass & Seymour; 5361 (single), 5362 (duplex).


	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type. Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A.  Where required by the National Electrical Code Receptacle shall be stamped with a 'WR' on the face of the receptacle:
	b. Hubbell; GF20LA.
	c. Leviton; 7899.
	d. Pass & Seymour; 2095HG.


	2.4 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	b. Hubbell; 1221 (single pole), 1222 (two pole), 1223 (three way), 1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; PS20AC1 (single pole), PS20AC2 (two pole), PS20AC3 (three way), PS20AC4 (four way).


	2.5 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	2. Material for Finished Spaces:  0.035-inch- thick, satin-finished stainless steel.
	3. Material for Wood Wall Finished Spaces:  0.04-inch thick.  Brushed bronze; laquered to prevent corrosion.
	4. Material for Unfinished Spaces:  Galvanized steel RS Cover.
	5. Material for Wet and Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use in "wet locations." NEMA 250, complying with type 3R weather-resistant, die-cast aluminum with lockable cover. Cover shall be weatherp...


	2.6 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	2. Wiring Devices Connected to Emergency Power System:  Red.


	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:

	D. Device Installation:
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. Stranded wire shall be terminated to all wiring devices with approved fork terminals on side mounted terminating screws.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.
	H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.  It is the electrical contractors responsibility to coordinate with all trades the location and installation of service poles to not inte...
	I. Any outlet installed by the Contractor in such a location as to be out of proper relation to beams, walls, or other details of the building, shall be corrected by and at the expense of the Contractor.
	J. Unless otherwise indicated, outlet boxes in walls shall be located with centerline at the following elevations above finished floor:
	2. Convenience Outlets  1'-6", or 6" above back splash of countertops.
	3. Distribution Cabinets    6'-6" to top.
	4. Fire Alarm Stations     3'-8", and IBC requirements.
	5. Fire Alarm Indicating Devices           6'-8", or 6" below ceiling height, whichever is lower.
	6. Miscellaneous Equipment Outlets Manufacturer's Recommendations.

	K. Where outlets are designated with centerline at 8'-0" and ceiling heights are 8'-6" or lower, outlets shall be located with centerline 1'-0" below ceiling.  Thermostat and other outlet locations shall vary from above heights where applicable State ...
	L. These heights may be changed to meet building conditions, in which case the Contractor shall use new dimensions given him by the Architect.  All fire alarm stations and sounding devices shall be installed on same vertical centerline.  Outlets shall...
	M. New switches shall be located in accordance with physically handicapped regulations and in accordance with ANSI A117.1-1980 Standards and the Americans With Disabilities Act (ADA).  Switches shall be located with centerline 46" above floor.  Switch...
	N. Where the Architectural Drawings indicate the exact locations of various items the Electrical Contractor shall follow the Architectural Drawings provided the locations do not conflict with applicable codes and regulations.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	2. Test Instruments:  Use instruments that comply with UL 1436.
	3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	2. Percent Voltage Drop under 15-A Load:  A value of 5 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	2. Emergency lighting units.
	3. Lighting fixture supports.

	B. Related Sections include the following:
	1. Division 26 Section "Wiring Devices" for snap switches


	1.3 DEFINITIONS
	A. CRI:  Color-rendering index.
	B. CU:  Coefficient of utilization.
	C. LER:  Luminaire efficacy rating.
	D. Luminaire:  Complete lighting fixture.
	E. RCR:  Room cavity ratio.

	1.4 SUBMITTALS
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:
	2. Emergency lighting units including battery and charger.
	3. Energy-efficiency data.
	4. Life, output, and energy-efficiency data for lighting fixture.

	B. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	2. Suspended ceiling components.
	3. Structural members to which suspension systems for lighting fixtures will be attached.
	4. Other items in finished ceiling including the following:
	b. Sprinklers.
	c. Smoke and fire detectors.
	d. Access panels.
	e. Fire alarm notification devices


	C. Samples for Verification:  Interior lighting fixtures designated for sample submission in Interior Lighting Fixture Schedule.  Each sample shall include the following:
	2. Accessories:  Cords and plugs.

	D. Qualification Data:  For agencies providing photometric data for lighting fixtures.
	E. Field quality-control test reports.
	F. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals.
	G. Warranties:  Special warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.
	D. Mockups:  Provide interior lighting fixtures for room or module mockups, complete with power and control connections.
	2. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	3. Approved fixtures in mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Plastic Diffusers and Lenses:  1% of each type and rating installed.  Furnish at least one of each type.
	2. Globes and Guards:  5% of each type and rating installed.  Furnish at least one of each type.


	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products indicated for each designation in the Lighting Fixture Schedule indicated on the drawings.

	2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS
	A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Metal Parts:  Free of burrs and sharp corners and edges.  Post-Fabrication Paint.
	C. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and sagging, painted after fabrication.
	D. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	E. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.
	4. Laminated Silver Metallized Film:  90 percent.

	F. Plastic Diffusers, Covers, and Globes:
	b. UV stabilized.


	2.3 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 16 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.
	D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	E. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	F. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.

	2.4 LED FIXTURES
	A. Fixtures shall be manufactured and assembled in the United States and meets the buy American requirements within the American Recovery and Reinvestment Act and be UL Listed.
	B. Light Emitting Diodes shall be manufactured by Cree, Philips, Toshiba, Osram, Samsung, General Electric, or Nichia.
	C. Drivers shall be manufactured by Osram/Sylvania, Phillips/Advance, or ADL Technology and be capable of accepting the voltage indicated on the drawings and capable of dimming if required. The driver shall meet the following requirements:
	1. Class A Sound Rating
	2. Total Harmonic Distortion of less than 20 percent.
	3. Operating temperature between -40 degree Celsius and 40 degrees Celsius.
	4. Driver shall not contain any Polychlorinated Biphenyl (PCB).
	5. The driver shall be modular and replaceable.
	6. The rated life of the driver shall match the rated life of the LED's and luminaire.
	7. Emission standards of IEC EN-61000-6-3 at a minimum.

	D. All LED fixtures shall be tested to IESNA LM-79-2008 and LM-80-2008 and meet the following:
	1. Fixture Efficacy (Lumens per watt): 60 or greater.
	2. Color Accuracy: Color Rendering Index (CRI): 70 or greater.
	3. Light Color: As indicated on lighting fixture schedule.
	4. Outdoor fixtures shall be IP65 Rated.
	5. LEDs, driver and all components shall have a system lifetime of 50,000 hours or more at 25 degrees Celsius.
	6. Fixture shall have a minimum of a five year warranty on all components and finishes
	7. Have a power factor of .90% or greater at all standard operating voltages.
	8. Comply with ANSI C82.11 or equivalent ANSI LED Standard.
	9. Include surge protection to withstand high repetition noise and other interference:
	a. The surge protection which may reside within the driver shall protect the luminaire from damage and failure for transient voltages and currents as defined in ANSI/IEEE C64.41 for location category A-Low.



	3.1 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
	B. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings:  Use grid as a support element.
	2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.
	3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels spanning and secured to ceiling tees.

	C. Suspended Lighting Fixture Support:
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.

	D. Connect wiring according to Division 26 Section "Conductors and Cables."
	E. Install lighting fixtures at locations and heights as indicated, in accordance with fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard  of Installation", NEMA standards, and with recognized industry practi...
	F. Provide fixtures and/or fixture outlet boxes with  hangers to properly support fixture weight.  Submit design of hangers, method of fastening, other than indicated or specified herein, for review by Architect.
	G. Install flush mounted fixtures to eliminate light leakage between fixture frame and finished surface.
	H. Fasten fixtures securely to indicated structural supports; and ensure that pendant  fixtures  are  plumb  and  level. Provide individually mounted pendant fixtures longer  than 2 feet with twin stem hangers.    Provide stem  hanger  with ball align...
	I. Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's published torque tightening values for equipment connectors. Where manufacturer's torquing requirements are not indicated, tighten connectors ...
	J. Support surface mounted fixtures greater than 2 feet in length at a point in addition to the  outlet box fixture stud.
	K. Suitable plaster rings or frames shall be provided for all recessed fixtures.  Where sloping ceilings occur, all suspended fixtures shall be mounted at the same height above the floor, except where directed otherwise by the Architect.  Where fixtur...
	L. The Electrical Contractor shall be responsible for notifying the General Contractor of exact locations where recessed fixtures and boxes will be installed.  It will be necessary to coordinate the exact locations of structural members to provide cle...
	M. Recessed fixtures shall be supported independently of T-bars furnished as a part of the General Contractor's ceiling construction.  Fixtures shall be fastened to the T-bars in accordance with  the requirements of the National Electrical Code.  The ...
	N. All lighting fixtures shall be rigidly supported from main building construction slabs or structural members.  The arrangement and type of supports shall be subject to the approval of the Architect.  Supports shall be made up of steel members, stee...
	O. The Electrical Contractor shall space all lighting fixtures evenly on centers or joints of ceiling tiles or other construction.  Fixtures shall be located at center of ceiling tiles where possible.  All lighting fixtures and associated boxes shall ...
	P. Fixtures shall be designed, arranged and furnished and installed complete with all accessories for mounting in or on plaster, acoustical tile construction, T-bar type construction, and other types of ceilings shown on the Architectural Drawings.  T...
	Q. It is the Electrical Contractor's responsibility to scale the drawings and count the actual number of fixtures which must be furnished and installed under this Contract. Refer to architectural drawings for exact dimensions of fixture location.
	R. Where the building insulation is penetrated by boxes, fixtures, conduits, etc., under this Contract, the Contractor shall repair the insulation and vapor barrier jacket on the insulation, and shall seal all  edges to assure a moisturetight installa...
	S. Where smoke walls, fire barriers and fire rated ceilings, and floors are penetrated by boxes, fixtures, conduits, etc., under this Contract, the Contractor shall seal all openings and shall provide all noncombustible materials and coverings as requ...
	T. Boxes on prewired fixtures shall not be used for through-circuit wiring, except where the fixtures are specifically UL approved for that purpose.
	U. Lighting fixtures voltages shall be identified at the location of the electrical connection to the manufacturer's internal wiring connection.  Labels shall be Panduit pressure sensitive type approved by the Owner.

	3.2 CONNECTIONS
	A. Ground equipment.

	3.3 FIELD QUALITY CONTROL
	A. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to the lighting system, retest to demonstrate compliance with standards.
	B. Replace defective and burned out lamps for a period of one year following the date of final acceptance by the Owner.
	C. At date of final acceptance by the Owner, replace lamps in lighting fixtures that are noticeably dimmed after Contractor's use and testing, as judged by Architect.

	3.4 CLEANING AND ADJUSTING
	A. Clean fixtures internally and externally after installation.  Use methods and materials recommended by manufacturer.
	B. Adjust aimable fixtures to provide required light intensities.
	C. Clean lighting fixtures of dirt and construction debris upon completion of installation.  Clean fingerprints and smudges from lenses.
	D. Protect installed fixtures from damage during remainder of construction period.

	3.5 DEMONSTRATION
	A. Upon completion of installation of lighting fixtures, and after building circuitry has been energized, apply electrical energy to demonstrate capability and compliance with requirements.  Where possible, correct malfunctioning units at site, then r...
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	2. Sleeves for raceways and cables.
	3. Sleeve seals.
	4. Grout.
	5. Common electronic safety and security installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electronic safety and security equipment:
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electronic safety and security items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."."

	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.


	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	4. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	5. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	3.1 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electronic safety and security equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minim...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRONIC SAFETY AND SECURITY PENETRATIONS
	A. Electronic safety and security penetrations occur when raceways, pathways, cables, wireways, or cable trays penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electronic safety and security installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified ...
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section covers fire alarm systems, including initiating devices, notification appliances, controls, and supervisory devices.
	B. Work covered by this section includes the furnishing of labor, equipment, and materials for installation of the fire alarm system as indicated on the drawings and specifications.
	C. The Fire Alarm System shall consist of all necessary hardware equipment and software programming to perform the following functions:
	2. Control and monitoring of elevators, smoke control equipment, door hold-open devices, fire suppression systems, and other equipment as indicated in the drawings and specifications.


	1.3 SCOPE OF WORK
	A. The existing facility wide fire alarm system is a Silent Knight system.  All new devices will need to interface with this system through the existing fire alarm control panel and extender panels during the construction period.  Audible and visual d...

	1.4 ACCEPTABLE EQUIPMENT AND SERVICE PROVIDERS
	A. Manufacturers: The existing fire alarm system in the building is a Silent Knight system.  All new fire alarm devices and accessories shall be compatible with this existing system.
	B. Being listed as an acceptable Manufacturer in no way relieves obligation to provide all equipment and features in accordance with these specifications.
	C. The equipment and service provider shall be a nationally recognized company specializing in fire alarm and detection systems. This provider shall employ factory trained and NICET Level II certified technicians, and shall maintain a service organiza...

	1.5 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this section.
	B. The work covered by this section is to be coordinated with related work as specified elsewhere in the specifications. Requirements of the following sections apply:
	2. Division 26: "Wiring Methods."
	3. Division 23: "Fire Suppression".
	4. Division 25: "Fire Protection".
	5. Division 25: "HVAC Systems".
	6. Division 23: "Building Automation and Control".

	C. The system and all associated operations shall be in accordance with the following:
	2. NFPA 70, National Electrical Code
	3. NFPA 101, Life Safety Code
	4. NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems
	5. ANSI/ASME A17.1 / CSA B44, Safety Code for Elevators and EscalatorsICC/ANSI A117.1 Accessible and Useable Buildings and Facilities
	6. Local Jurisdictional Adopted Codes and Standards
	7. ADA Accessibility Guidelines


	1.6 SYSTEM DESCRIPTION
	A. General: The existing fire alarm system is a non-coded addressable  microprocessor-based fire alarm system with initiating devices, notification appliances, and monitoring and control devices as indicated on the drawings and as specified herein.  A...
	B. Software: The existing fire alarm system shall be re-programmed to account for the additional devices that are installed as part of this project.

	1.7 SUBMITTALS
	A. General: Submit the following according to Conditions of Contract.
	2. Provide wiring diagrams from manufacturer.
	3. Provide shop drawings showing system details including location of FACU, all existing and new devices, and all new circuiting.
	4. Update existing system power and battery charts with performance graphs and voltage drop calculations to assure that the system will operate in accordance with the prescribed backup time periods and under all voltage conditions per UL and NFPA stan...
	5. Provide operation and maintenance data for inclusion in Operating and Maintenance Manual. Include data for each type product, including all features and operating sequences, both automatic and manual. Provide the names, addresses, and telephone num...
	6. Provide product certification signed by the manufacturer of the fire alarm system components certifying that their products comply with indicated requirements.
	7. Provide record of field tests of system.

	B. Submission to Authority Having Jurisdiction: In addition to routine submission of the above material, make an identical submission to the authority having jurisdiction. Include copies of shop drawings as required to depict component locations to fa...

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications: A factory authorized installer is to perform the work of this section.
	B. Each and every item of the Fire Alarm System shall be listed under the appropriate category by Underwriters Laboratories, Inc. (UL), and shall bear the "UL" label.

	2.1 FIRE ALARM CONTROL UNIT
	A. The fire alarm control unit (main fire alarm panel) is an existing Silent Knight model #5820XL-EVS panel located in room #125 (Receptionist and Mail) on the first floor.  All new fire alarm devices shall be compatible with this panel.

	2.2 CONVENTIONAL NOTIFICATION
	A. STANDARD ALARM NOTIFICATION APPLIANCES
	1. Visible/Only: Strobe shall be listed to UL 1971. The V/O shall consist of a xenon flash tube and associated lens/reflector system. The V/O enclosure shall mount directly to standard single gang, double gang or 4" square electrical box, without the ...
	3. Accessories: The contractor shall furnish any necessary accessories.


	3.1 INSTALLATION, GENERAL
	A. Install system components and all associated devices in accordance with applicable NFPA Standards and manufacturer's recommendations.
	B. Installation personnel shall be supervised by persons who are qualified and experienced in the installation, inspection, and testing of fire alarm systems.  Examples of qualified personnel shall include, but not be limited to, the following:
	3. Personnel licensed or certified by state or local authority.


	3.2 EQUIPMENT INSTALLATION
	A. Furnish and install a complete Fire Alarm System as described herein and as shown on the plans.
	B. Existing Fire Alarm Equipment shall be maintained fully operational until the new equipment has been tested and accepted.
	C. Equipment Removal: After acceptance of the new fire alarm system, package operational fire alarm and detection equipment that has been removed and deliver to the Owner. Remove from the site and legally dispose of the remainder of the existing mater...
	D. Automatic Detector Installation:  Conform to NFPA 72.

	3.3 PREPARATION
	A. Coordinate work of this Section with other affected work and construction schedule.

	3.4 WIRING INSTALLATION
	A. System Wiring: Wire and cable shall be a type listed for its intended use by an approval agency acceptable to the Authority Having Jurisdiction and shall be installed in accordance with the appropriate articles from the current approved edition of ...
	B. Contractor shall obtain from the Fire Alarm System Manufacturer written instruction regarding the appropriate wire/cable to be used for this installation. No deviation from the written instruction shall be made by the Contractor without the prior w...
	C. Color Coding: Color-code fire alarm conductors differently from the normal building power wiring. Use one color code for alarm initiating device circuits wiring and a different color code for supervisory circuits. Color-code notification appliance ...
	D. Mount end-of-line device in box with last device or separate box adjacent to last device for Class "B" supervision.
	E. Ethernet Circuits:
	2. Where a dedicated Fire Alarm Ethernet LAN is specified only Agency Listed Fire Alarm Ethernet hardware shall be installed.
	3. The electrical contractor shall coordinate and ensure proper Ethernet connections occur at the fire alarm control panel and other designated equipment locations prior to system turnover.


	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Services: Provide services of a factory-authorized service representative to supervise the field assembly and connection of components and the pretesting, testing, and adjustment of the system.
	B. Service personnel shall be qualified and experienced in the inspection, testing, and maintenance of fire alarm systems.  Examples of qualified personnel shall be permitted to include, but shall not be limited to, individuals with the following qual...
	2. National Institute for Certification in Engineering Technologies (NICET) fire alarm certified.
	3. International Municipal Signal Association (IMSA) fire alarm certified.
	4. Certified by a state or local authority.
	5. Trained and qualified personnel employed by an organization listed by a national testing laboratory for the servicing of fire alarm systems.

	C. Pretesting: Determine, through pretesting, the conformance of the system to the requirements of the Drawings and Specifications. Correct deficiencies observed in pretesting. Replace malfunctioning or damaged items with new and retest until satisfac...
	D. Inspection:
	2. Verify that units and controls are properly installed, connected, and labeled and that interconnecting wires and terminals are identified.

	E.  Acceptance Operational Tests:
	b. Test each Notification Appliance installed for proper operation.  Submit written report indicating sound pressure levels at specified distances.
	c. Test Fire Alarm Control Unit and Remote Annunciator.

	F. Retesting: Correct deficiencies indicated by tests and completely retest work affected by such deficiencies. Verify by the system test that the total system meets the Specifications and complies with applicable standards.
	G. Report of Tests and Inspections: Provide a written record of inspections, tests, and detailed test results in the form of a test log. Use NFPA 72 Forms for documentation.
	H. Final Test, Record of Completion, and Certificate of Occupancy:

	3.6 CLEANING AND ADJUSTING
	A. Cleaning: Remove paint splatters and other spots, dirt, and debris. Clean unit internally using methods and materials recommended by manufacturer.
	B. Occupancy Adjustments: When requested within one year of date of Substantial Completion, provide on-site assistance in adjusting sound pressure levels and adjusting controls and sensitivities to suit actual occupied conditions. Provide up to three ...

	3.7 TRAINING
	A. Provide the services of a factory-authorized service representative to demonstrate the system and train Owner's maintenance personnel as specified below.



