
























 

 

ADDENDUM NO. 1 
 
 

PROJECT TITLE: Law Enforcement Training Academy Barracks 

 Black River Technical College 

 Pocahontas, Arkansas 

 

OWNER: Black River Technical College 

 1410 Highway 304E 

 Pocahontas, AR 72455 

 

OWNER'S REPRESENTATIVE: Dr. Eggensperger, President 

 (870) 248-4000 

 

ARCHITECT: Brackett-Krennerich and Associates P.A. 

 100 East Huntington Avenue, Suite D 

 Post Office Box 1655 

 Jonesboro, Arkansas  72403-1655 

 (870) 932-0571 office •(870) 932-0975 fax 

 

COMMISSION NUMBER: 2405 

 

DATE OF ISSUE: September 5, 2024  

 

BID DATE/LOCATION: September 17, 2024 at 2:00 p.m. C.D.S.T 

 Richard Gaines Technology Center, Room BT113 

 (The Pocahontas Room) 

 Black River Technical College 

 1410 Highway 304 East 

 Pocahontas, AR 72455 

  

 

Contractor shall take note of the following listed revisions and/or additions to the drawings and 

specifications for the above referenced project and adjust the contract sum accordingly.  These revisions 

are hereby made a part of said documents and subsequent construction as if therein included. 

 

 

 
 

ARCHITECTURAL  
 

 

 

1. Specifications:  Section 00 2100 – Instructions to Bidders 

 

A. Section 1.12 Time of Completion / Liquidated Damages; Replace Item A with the 

following: 

 

 Bidder must agree to commence work within ten (10) days of the date of the "Notice to 
Proceed" of the owner and to fully complete the project. All punch list items to be completed 
by December 1, 2024.  
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STRUCTURAL 
 

 

 

2. Drawings:  Sheet S100 – Note Sheet 

A. Omit in its entirety and replace with page 3 of this addendum. 

 

3. Drawings:  Sheet S200 – Foundation Plan 

A. Omit in its entirety and replace with page 4 of this addendum. 

 

4. Drawings:  Sheet S201 – Foundation Plan – Lobby  

A. Omit in its entirety and replace with page 5 of this addendum. 

 

5. Drawings:  Sheet S300 – Foundation Details 

A. Omit in its entirety and replace with page 6 of this addendum. 

 

6. Drawings:  Sheet S301 – Foundation Details 

A. Omit in its entirety and replace with page 7 of this addendum. 

 

7. Drawings:  Sheet S400 – Second Floor & Roof Framing Plan  

A. Omit in its entirety and replace with page 8 of this addendum. 

 

8. Drawings:  Sheet S500 – Framing Details  

A. Omit in its entirety and replace with page 9 of this addendum. 

 

9. Drawings:  Sheet S501 – Framing Details  

A. Omit in its entirety and replace with page 10 of this addendum. 

 

10. Drawings:  Sheet S502 – Framing Details  

A. Omit in its entirety and replace with page 11 of this addendum. 

 

11. Drawings:  Sheet S503 – Framing Details  

A. Omit in its entirety and replace with page 12 of this addendum. 
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The engineer of Record for Divisions 21, 22, 23 of the specifications for the Black River 

Tech Barracks is: 

 

 

 

David Alexander Trulove, PE 
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SECTION 210000 

FIRE PROTECTION SPRINKLER SYSTEM 

 

PART 1 GENERAL 

1.01. SUMMARY 

A. Provide a complete and working wet pipe sprinkler system as indicated herein and/or 
shown on drawings. Provide labor, materials, and perform all operations required and 
reasonably implied in the provision of the wet pipe sprinkler system. Contractor shall 
arrange all permits and inspections and pay all associated fees. 

B. The Contractor shall design a fire protection sprinkler system based on NFPA 
requirements for occupancy.  

C. Contractor shall be responsible for provision of all other phases in the contract 
documents such as mechanical, structural, electrical and architectural systems and shall 
design to facilitate all features of the building while complying with NFPA.  

D. Any conflict between the governing authority and the plans and specifications shall be 
called to the attention of the Engineer. 

E.  Coordinate closely with fire alarm and electrical power systems for special use areas 
such as elevators and electrical equipment rooms. 

1.02. PERFORMANCE REQUIREMENTS 

A. Standard Piping System Component Working Pressure:  Listed for at least 175 psig. 

B. Fire-suppression sprinkler system design shall be approved by authorities having 
jurisdiction. 

1.03. SUBMITTALS 

A. Product Data:  For the following: 

1. Piping materials, including dielectric fittings and flexible connections and sprinkler 
specialty fittings. 

2. Pipe hangers and supports. 

3. Valves, including listed fire-protection valves, unlisted general-duty valves, and 
specialty valves and trim. 

4. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, 
mounting, finish, and other pertinent data. 

5. Monitors. 

6. Alarm devices, including electrical data. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, 
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that have been approved by authorities having jurisdiction, including hydraulic 
calculations, if applicable. 

D. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with 
performance requirements and as described in NFPA 13.  Include "Contractor's Material 
and Test Certificate for Aboveground Piping" and "Contractor's Material and Test 
Certificate for Underground Piping." 

E. Welding certificates. 

F. Field quality-control test reports. 

G. Operation and Maintenance Data: For sprinkler specialties to include in emergency, 
operation, and maintenance manuals. 

1.04. QUALITY ASSURANCE 

A. Installer Qualifications and Responsibilities: 

1. Installer's responsibilities include designing, fabricating, and installing fire-
suppression systems and providing professional engineering services needed to 
assume engineering responsibility.  Base calculations on results of fire-hydrant 
flow test. 

2. Engineering Responsibility:  Preparation of working plans, calculations, and field 
test reports by a qualified professional engineer. 

B. Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX. 

C. NFPA Standards:  Fire-suppression-system equipment, specialties, accessories, 
installation, and testing shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 

2. NFPA 14, "Standpipe and Hose Systems." 

1.05. COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates 
ceilings, including light fixtures, HVAC equipment, and partition assemblies. 

1.06. 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. Sprinkler Cabinets:  Finished, wall-mounting, steel cabinet with hinged cover, 
with space for minimum of six spare sprinklers plus sprinkler wrench. Include 
number of sprinklers required by NFPA 13 and sprinkler wrench. Include 
separate cabinet with sprinklers and wrench for each type of sprinkler on Project. 

PART 2 PRODUCTS 

2.01. STEEL PIPE AND FITTINGS 
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A.  Threaded-End, Standard-Weight Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 
ASTM A 795, with factory- or field-formed threaded ends. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3. 

2. Steel Threaded Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 
ASTM A 106, Schedule 40, seamless steel pipe.  Include ends matching joining 
method. 

3. Steel Threaded Couplings:  ASTM A 865. 

B.  Plain-End, Standard-Weight Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 
ASTM A 795. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or 
ASME B16.11. 

2. Steel Flanges and Flanged Fittings:  ASME B16.5. 

C.  Threaded-End, Schedule 30 Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 
thickness less than Schedule 40 and equal to or greater than Schedule 30; or 
ASTM A 795 and ASME B36.10M, Schedule 30 wrought-steel pipe; with factory- or field-
threaded ends. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3. 

2. Steel Threaded Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 
ASTM A 106, Schedule 40, seamless steel pipe.  Include ends matching joining 
method. 

3. Steel Threaded Couplings:  ASTM A 865. 

D. Plain-End, Schedule 30 Steel Pipe:  ASTM A 135 or ASTM A 795, with wall thickness 
less than Schedule 40 and equal to or greater than Schedule 30; or ASTM A 795 and 
ASME B36.10M, Schedule 30 wrought-steel pipe. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or 
ASME B16.11. 

2. Steel Flanges and Flanged Fittings:  ASME B16.5. 

E. Threaded-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 
thickness less than Schedule 40 and greater than Schedule 10, and with factory- or field-
formed threaded ends. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3. 

2. Steel Threaded Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 
ASTM A 106, Schedule 40, seamless steel pipe. 

3. Steel Threaded Couplings:  ASTM A 865. 

F. Plain-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 
thickness less than Schedule 40 and greater than Schedule 10. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or 
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ASME B16.11. 

2. Steel Flanges and Flanged Fittings:  ASME B16.5. 

G. Plain-End, Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 
and smaller. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or 
ASME B16.11. 

H. Grooved-End, Standard-Weight Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A 
795, hot-dip galvanized where indicated and with factory- or field-formed, square-cut- or 
roll-grooved ends.  

 

1. Grooved-End Fittings: UL-listed, ASTM A 536, ductile-iron casting with OD 
matching steel-pipe OD.  

 

2. Grooved-End-Pipe Couplings: UL 213 and AWWA C606, rigid pattern, unless 
otherwise indicated; gasketed fitting matching steel-pipe OD. Include ductile-iron 
housing with keys matching steel-pipe and fitting grooves, prelubricated rubber 
gasket listed for use with housing, and steel bolts and nuts.  

2.02. DIELECTRIC FITTINGS 

A. Assembly shall be copper alloy, ferrous, and insulating materials with ends matching 
piping system. 

B. Dielectric Unions:  Factory-fabricated assembly, designed for 250-psig minimum working 
pressure at 180 deg F. Include insulating material that isolates dissimilar materials and 
ends with inside threads according to ASME B1.20.1. 

C. Dielectric Flanges:  Factory-fabricated companion-flange assembly, for 175-psig 
minimum working-pressure rating as required for piping system. 

D. Dielectric Flange Insulation Kits:  Components for field assembly shall include CR or 
phenolic gasket, PE or phenolic bolt sleeves, phenolic washers, and steel backing 
washers. 

E. Dielectric Couplings:  Galvanized steel with inert and noncorrosive thermoplastic lining 
and threaded ends and 300-psig working-pressure rating at 225 deg F. 

F. Dielectric Nipples:  Electroplated steel with inert and noncorrosive thermoplastic lining, 
with combination of plain, threaded, or grooved ends and 300-psig working-pressure 
rating at 225 deg F. 

2.03. FLEXIBLE CONNECTORS 

A. Flexible connectors shall have materials suitable for system fluid.  Include 175-psig 
working-pressure rating and ends according to the following: 

1. NPS 2 and Smaller:  Threaded. 

2. NPS 2-1/2 and Larger:  Flanged. 

B. Bronze-Hose, Flexible Connectors:  Corrugated, bronze, inner tubing covered with 
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bronze wire braid. Include copper-tube ends or bronze flanged ends, braze welded to 
hose. 

C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner 
tubing covered with stainless-steel wire braid. Include steel nipples or flanges, welded to 
hose. 

D. Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors:  Corrugated, stainless-
steel, inner tubing covered with stainless-steel wire braid. Include stainless-steel nipples 
or flanges, welded to hose. 

2.04. SPRINKLER SPECIALTY FITTINGS 

A. Sprinkler specialty fittings shall be UL listed or FMG approved, with 175-psig minimum 
working-pressure rating, and made of materials compatible with piping.   

B. Sprinkler Drain and Alarm Test Fittings:  Cast- or ductile-iron body; with threaded or 
locking-lug inlet and outlet, test valve, and orifice and sight glass. 

C. Sprinkler Branch-Line Test Fittings:  Brass body with threaded inlet, capped drain outlet, 
and threaded outlet for sprinkler. 

D. Drop-Nipple Fittings:  UL 1474, adjustable with threaded inlet and outlet, and seals. 

2.05. LISTED FIRE-PROTECTION VALVES 

A. Valves shall be UL listed or FMG approved, with 175-psig minimum pressure rating. 

B. Gate Valves with Wall Indicator Posts: 

1. Gate Valves:  UL 262, cast-iron body, bronze mounted, with solid disc, nonrising 
stem, operating nut, and flanged ends. 

2. Indicator Posts:  UL 789, horizontal-wall type, cast-iron body, with hand wheel, 
extension rod, locking device, and cast-iron barrel. 

C. Ball Valves:  Comply with UL 1091, except with ball instead of disc. 

1. NPS 1-1/2 and Smaller:  Bronze body with threaded ends. 

2. NPS 2 and NPS 2-1/2:  Bronze body with threaded ends  

D. Butterfly Valves:  UL 1091. 

1. NPS 2 and Smaller:  Bronze body with threaded ends. 

2. NPS 2-1/2 and Larger:  Bronze, cast-iron, or ductile-iron body; wafer type or with 
flanged ends. 

E. Check Valves NPS 2 and Larger:  UL 312, swing type, cast-iron body with flanged ends. 

F. Gate Valves:  UL 262, OS&Y type. 

1. NPS 2 and Smaller:  Bronze body with threaded ends. 

2. NPS 2-1/2 and Larger:  Cast-iron body with flanged ends. 
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G. Indicating Valves:  UL 1091, with integral indicating device and ends matching connecting 
piping. 

1. Indicator:  Electrical, 115-V ac, prewired, single-circuit, supervisory switch. 

2. NPS 2 and Smaller:  Ball or butterfly valve with bronze body and threaded ends. 

3. NPS 2-1/2 and Larger:  Butterfly valve with cast- or ductile-iron body; wafer type 
or with flanged ends. 

2.06. UNLISTED GENERAL-DUTY VALVES 

A. Ball Valves NPS 2 and Smaller:  MSS SP-110, 2-piece copper-alloy body with chrome-
plated brass ball, 600-psig minimum CWP rating, blowout-proof stem, and threaded 
ends. 

B. Check Valves NPS 2 and Smaller:  MSS SP-80, Type 4, Class 125 minimum, swing type 
with bronze body, nonmetallic disc, and threaded ends. 

C. Gate Valves NPS 2 and Smaller:  MSS SP-80, Type 2, Class 125 minimum, with bronze 
body, solid wedge, and threaded ends. 

D. Globe Valves NPS 2 and Smaller:  MSS SP-80, Type 2, Class 125 minimum, with bronze 
body, nonmetallic disc, and threaded ends. 

2.07. SPECIALTY VALVES 

A. Pressure-Regulating Valves:  UL 1468, brass or bronze, NPS 1-1/2 and NPS 2-1/2, 400-
psig minimum rating. Include female NPS inlet and outt, adjustable setting feature, and 
straight or 90-degree-angle pattern design as indicated. Finish:  Rough metal. 

B. Automatic Drain Valves:  UL 1726, NPS 3/4, ball-check device with threaded ends. 

2.08. SPRINKLERS 

A. Sprinklers shall be UL listed or FMG approved, with 175-psig minimum pressure rating. 

B. Automatic Sprinklers:  With heat-responsive element complying with the following: 

1. UL 1626, for residential applications. 

2. UL 1767, for early-suppression, fast-response applications. 

C. Sprinkler Types and Categories:  Nominal 1/2-inch orifice for "Ordinary" temperature 
classification rating, unless otherwise indicated or required by application. 

1. Open Sprinklers:  UL 199, without heat-responsive element. 

a. Orifice:  1/2 inch, with discharge coefficient K between 5.3 and 5.8. 

b. Orifice:  17/32 inch, with discharge coefficient K between 7.4 and 8.2. 

D. Sprinkler Finishes:  Chrome plated, bronze, and painted. 

E. Special Coatings:  Wax, lead, and corrosion-resistant paint. 

F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting 
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applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are 
specified with sprinklers. 

1. Ceiling Mounting:  Plastic, white finish, one piece, flat. 

2. Sidewall Mounting:  Plastic, white finish, one piece, flat. 

G. Sprinkler Guards:  Wire-cage type, including fastening device for attaching to sprinkler. 

PART 3 EXECUTION 

3.01. PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for 
system design calculations required in Part 1 "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.02. EXAMINATION 

A. Examine roughing-in for hose connections and stations to verify actual locations of piping 
connections before installation. 

B. Examine walls and partitions for suitable thicknesses, fire- and smoke-rated construction, 
framing for hose-station cabinets, and other conditions where hose connections and 
stations are to be installed. 

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

3.03. PIPING APPLICATIONS, GENERAL 

A. Shop weld pipe joints where welded piping is indicated. 

B. Do not use welded joints for galvanized-steel pipe. 

C. Flanges, flanged fittings, unions, nipples, and transition and special fittings with finish and 
pressure ratings same as or higher than system's pressure rating may be used in 
aboveground applications, unless otherwise indicated. 

3.04. JOINT CONSTRUCTION 

A. Threaded Joints:  Comply with NFPA 13 for pipe thickness and threads. Do not thread 
pipe smaller than NPS 8 with wall thickness less than Schedule 40 unless approved by 
authorities having jurisdiction and threads are checked by a ring gage and comply with 
ASME B1.20.1. 

B. Dissimilar-Metal Piping Joints:  Construct joints using dielectric fittings compatible with 
both piping materials. 

1. NPS 2 and Smaller:  Use dielectric unions, couplings, or nipples. 

2. NPS 2-1/2 to NPS 4:  Use dielectric flanges. 

3. NPS 5 and Larger:  Use dielectric flange insulation kits. 

3.05. INTERIOR PIPING INSTALLATION 
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A. Locations and Arrangements:  Drawing plans indicate general location and arrangement 
of piping.  Install piping as indicated, as far as practical. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction. File written approval with Architect before deviating 
from approved working plans. 

B. Use approved fittings to make changes in direction, branch takeoffs from mains, and 
reductions in pipe sizes. 

C. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 
and larger connections. 

D. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff 
valve, sized and located according to NFPA 13. 

E. Install sprinkler piping with drains for complete system drainage. 

F. Install sprinkler zone control valves, test assemblies, and drain risers adjacent to 
standpipes when sprinkler piping is connected to standpipes. 

G. Hangers and Supports:  Comply with NFPA 13 for hanger materials. 

1. Install sprinkler system piping according to NFPA 13. 

H. Fill wet-pipe sprinkler system piping with water. 

I. Install alarm devices in piping systems. 

3.06. VALVE INSTALLATION 

A. Install listed fire-protection valves, unlisted general-duty valves, specialty valves and trim, 
controls, and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised-open, located to control sources of 
water supply except from fire department connections. Install permanent identification 
signs indicating portion of system controlled by each valve. 

3.07. SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling 
panels and tiles. 

B. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.  Use 
dry-type sprinklers with water supply from heated space. 

3.08. MONITOR INSTALLATION 

A. Install monitor bases securely attached to building substrate. 

3.09. CONNECTIONS 

A. Install piping adjacent to equipment to allow service and maintenance. 

B. Electrical Connections:  Power wiring is specified in Division 16 (22). 

C. Connect alarm devices to fire alarm. 
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D. Ground equipment according to Division 22 Section "Grounding and Bonding." 

E. Connect wiring according to Division 22 Section "Conductors and Cables." 

F. 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. 

3.10. LABELING AND IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13 and in Specification Section "Mechanical Identification." 

3.11. FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Leak Test:  After installation, charge system and test for leaks. Repair leaks and 
retest until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

3. Energize circuits to electrical equipment and devices. 

4. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems 
Acceptance" Chapter. 

5. Coordinate with fire alarm tests. Operate as required. 

6. Verify that equipment hose threads are same as local fire department equipment. 

B. Report test results promptly and in writing to Architect and authorities having jurisdiction. 

3.12. CLEANING AND PROTECTION 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

C. Protect sprinklers from damage until Substantial Completion. 

3.13. DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain specialty valves.   

END OF SECTION 
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SECTION 22 00 00 - 

PLUMBING BASICS 

 

PART 1 GENERAL 

1.01. SCOPE:  

A. Install all fixtures as shown on the plans. Field verify exact locations. 

B. Provide all equipment and specialties shown on the plans or specified herein. 

C. Provide all necessary support, trim and accessories required. 

D. All fixtures indicated to be ADA compliant and shall be installed in full compliance with 
ADA guidelines.  

1.02. Fixtures shall be equal to those scheduled on the Drawings. 

1.03. All items furnished under this section shall be submitted for approval prior to ordering. 

1.04. Fixtures shall meet all applicable code requirements and all authorities having jurisdiction.  
 

PART 2 PRODUCTS 

2.01. GENERAL: 

A. Fixtures shall be non-absorbent throughout and free from waves, kiln marks or discolora-
tion. 

B. All surfaces coming in contact with walls, floors or other flat surfaces shall be flat. 

C. All enameled iron ware shall be acid-resisting. 

2.02. TRIM:  

A. All exposed finished metal parts shall be chromium-plated; except, rough-bodied parts 
shall be nickel-plated. 

B. All supplies shall be IPS brass; except, where otherwise specified. 

C. All fixtures will be provided with supply stop. 

D. Traps for lavatories and sinks shall be chrome-plated cast brass P-traps with clean-out. 

E. Provide cast brass, chrome-plated, set screw type, escutcheons on supply and waste 
piping. 

F. All trim for ADA fixtures shall be ADA-compliant. 

2.03. CLEAN OUTS:  
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A. Caulking plugs: Cast iron cleanouts for caulking into soil pipe hub with straight threaded, 
plated raised hex head plug having tapered shoulder that seats against seal. 

B. Wall cleanouts for dry wall or block construction shall be cast iron caulking ferrule for soil 
pipe hub, plated cast iron raised head plug with seal, tapped for machine screw, and 
stainless steel round access cover plate secured to plug by counter-sunk brass screw. 

C. Wall cleanouts for plaster for tile wall construction shall be cast iron caulking ferrule for 
soil pipe hub, plated cast iron raised head plug with seal, tapped for machine screw, and 
cast Nickel alloy round flush access cover with polished top, anchor lugs, and cover plate 
secured to plug by counter-sunk brass screw. 

D. Floor cleanouts shall be adjustable cast iron floor cleanout, coated cast iron internal 
cleanout plug with seal, polished nickel alloy rim and round scoriated cover plate, se-
cured to plug by counter-sunk screw. Provide recessed top where cleanout occurs in tile 
floor. Provide cleanout marker when cleanout occurs in carpet. 

E. Cleanouts to grade shall be cast iron cleanout, plated cast iron counter-sunk plug with 
seal, adjustable head and heavy-duty loose set round scoriated tractor cover. 

2.04. WATER HEATERS:  

A. Provide tank water heaters with ASTM rated T&P valve. T&P valve shall discharge per 
authority having jurisdiction, full size to outside the building or to an indirect waste recep-
tor by means of an air gap. 

B. Provide tank water heater with drain pan per authority having jurisdiction. 

C. Provide tank water heater with Thermal Expansion tank per authority having jurisdiction. 
 

PART 3   EXECUTION 

3.01. All fixtures subject to damage prior to completion of building shall be protected in an approved 
manner. Job must be turned over to Owner with all fixtures clean and free from damage. 

3.02. All wall-hung water closets and urinals shall be supported on chair carriers. 

3.03. Unless specified to be furnished with chair carrier, wall-hung lavatories, sinks, and other fix-
tures. shall be secured to wall with back-up plate and threaded rods. Contractor shall provide all 
backing, reinforcing, hangers, bolts, anchors and brackets required. 

3.04. Fixtures mounted and on uneven surfaces shall be bedded in an approved manner as per fix-
ture manufacturer, owner, and engineer. 

3.05. All hot and cold water supplies to plumbing fixtures or to shower heads shall have a drop-ear 
fitting secured to prevent movement. 

3.06. AMERICANS WITH DISABILITIES ACT 

A. All plumbing facilities shall be installed in compliance with the requirements of the Ameri-
cans with Disabilities Act. Requirements include the following: 



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 

 

22 PLUMBING 22 0000 3 PLUMBING BASICS 

1. Water closet flush controls shall be mounted on the wide side of the toilet area. 

2. Tub controls shall be mounted on the end wall on the entry side of the tub centerline. 

3. Shower controls on stalls up to 36” wide shall be mounted on the side wall opposite 
the seat on the entry side of the shower centerline, and on stalls up to 60” wide 
shall be mounted on the back wall on the right side of the centerline. 

4. Hot water piping and traps on fixtures supplied with hot water shall be insulated. 

5. All controls and operating mechanisms shall be operable with one hand and without 
tight grasping, pinching, or twisting of the wrist. 

B. Fixture and controls mounting heights, clear knee space, access clearances, etc. shall 
comply with ADA required dimensions, and as on details or schedules when shown. 

3.07. Do not route piping through electrical or electronic enclosures, or above electrical gear located 
in other areas unless unavoidable. Install drip pan under piping which must be run through elec-
trical spaces. Installation to be per National Electrical Code and as approved by local authority. 
 
 

END OF SECTION 
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SECTION 22 0015 
FIRESTOPPING AND SMOKE STOPPING 

 

PART 1  -  GENERAL 

1.01. SUMMARY 

A. Section includes: 

1. Through-penetration firestopping in fire rated construction. 

B. Scope: 

1. The scope of the work shall include the mechanical systems, HVAC piping and 
ductwork, plumbing piping, fire protection piping, and other systems installed by 
the contractor. 

1.02. 1.02 REFERENCES 

A. Underwriters Laboratories 

1. U.L. Fire Resistant Directory 

a. Through-penetration firestop devices (XHCR) 

b. Fire resistance ratings (BXUV) 

c. Through-penetration firestop systems (XHEZ) 

d. Fill, void, or cavity material (XHHW) 

B. American Society for Testing and Materials Standards: 

1. ASTM E 814-88:  Standard Test Method for Fire Tests of Through-Penetration 
Firestops. 

1.03. 1.03 DEFINITIONS 

A. Assembly:  Particular arrangement of materials specific to given type of construction 
described or detailed in referenced documents. 

B. Barriers:  Time rated fire walls, time rated ceiling/floor assemblies, and structural floors. 

C. Firestopping:  Methods and materials applied in penetrations and unprotected openings 
to limit spread of heat, fire, gasses and smoke. 

D. Penetration:  Opening or foreign material passing through or into barrier or structural floor 
such that full thickness of rated materials is not obtained. 

E. System:  Specific products and applications, classified and numbered by Underwriters 
Laboratories, Inc. to close specific barrier penetrations.  
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F. Sleeve:  Metal fabrication or pipe section extending through thickness off barrier and 
used to permanently guard penetration.  Sleeves are described as part of penetrating 
system in other sections and may or may not be required. 

1.04. SYSTEM DESCRIPTION 

A. Design Requirements 

1. Fire-rated construction:  Maintain barrier and structural floor fire resistance 
ratings including resistance to cold smoke at all penetrations, connections with 
other surfaces or types of construction, at separations required to permit building 
movement and sound or vibration absorption, and at other construction gaps. 

2. Smoke barrier construction: Maintain barrier and structural floor resistance to cold 
smoke at all penetrations, connections with other surfaces and types of 
construction and at all separations required to permit building movement and 
sound or vibration absorption, and at other construction gaps. 

1.05. SUBMITTALS 

A. Submit in accordance with general conditions unless otherwise indicated. 

B. Product data:  Manufacturer's specifications and technical data including the following: 

1. Detailed specification of construction and fabrication 

2. Manufacturer's installation instructions. 

C. Shop drawings:  Indicate dimensions, description of materials and finishes, general 
construction, specific modifications, component connections, anchorage methods, 
hardware, and installation procedures, plus the following specific requirements. 

1. Details of each proposed assembly identifying intended products and applicable 
UL System number, or UL classified devices. 

2. Manufacturer or manufacturers’ representative shall provide qualified engineering 
judgements and drawings relating to non-standard applications as needed. 

D. Quality control submittals: 

1. Statement of qualifications. 

E. Applicators' qualifications statement: 

1. List past projects indicating required experience. 

1.06. QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing the products specified in this 
section with minimum three years documented experience. 

B. Applicator:  Company specializing in performing the work of this section with minimum 
three years documented experience and approved by manufacturer. 
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1.07. REGULATORY REQUIREMENTS 

A. Conform to applicable code for fire resistance ratings and surface burning characteristics. 

B. Provide certificate of compliance from authority having jurisdiction indicating approval of 
combustibility. 

1.08. ENVIRONMENTAL REQUIREMENTS 

A. Do not apply materials when temperature of substrate material and ambient air is below 
60 degrees F. 

B. Maintain this minimum temperature before, during, and for 3 days after installation of 
materials. 

C. Provide ventilation in areas to receive solvent cured materials. 

D. Furnish forced air ventilation during installation if required by manufacturer. 

E. Keep flammable materials away from sparks or flame. 

F. Provide masking and drop cloths to prevent contamination of adjacent surfaces by 
firestopping materials. 

G. Comply with manufacturing recommendations for temperature and humidity conditions 
before, during and after installation of firestopping. 

1.09. SEQUENCING 

A. Sequence work to permit firestopping materials to be installed after adjacent and 
surrounding work is complete. 

1.10. QUALITY ASSURANCE 

A. Installer's qualifications:  Firm experienced in installation or application of systems similar 
in complexity to those required for this project, plus the following: 

1. Acceptable to or licensed by manufacturer, State or local authority where 
applicable. 

2. At least 2 years experience with systems. 

3. Successfully completed at least 5 comparable scale projects using this system. 

B. Local and State regulatory requirements:  Submit forms or acceptance for proposed 
assemblies not conforming to specific UL Firestop System numbers, or UL classified 
devices. 

C. Materials shall have been tested to provide fire rating at least equal to that of the construction. 

1.11. DELIVERY, STORAGE, AND HANDLING 

A. Packing and shipping: 
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1. Deliver products in original unopened packaging with legible manufacturer's 
identification. 

2. Coordinate delivery with scheduled installation date, allow minimum storage at 
site. 

B. Storage and protection:  Store materials in a clean, dry, ventilated location.  Protect from 
soiling, abuse, moisture and freezing when required.  Follow manufacturer's instruction. 

1.12. PROJECT CONDITIONS 

A. Existing conditions: 

1. Verify existing conditions and substrates before starting work.  Correct 
unsatisfactory conditions before proceeding. 

2. Proceed with installation only after penetrations of the substrate and supporting 
brackets have been installed. 

1.13. GUARANTEE 

A. Submit copies of written guarantee agreeing to repair or replace joint sealers which fail in 
joint adhesion, co-adhesion, abrasion resistance, weather resistance, extrusion resistance, 
migration resistance, stain resistance, or general durability or appear to deteriorate in any 
other manner not clearly specified by submitted manufacturer's data as an inherent quality 
of the material for the exposure indicated.  The guarantee period shall be one year from 
date of substantial completion.  
 

PART 2 PRODUCTS 

2.01. THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION 

A. Systems or devices listed in the U.L. Fire Resistance Director under categories XHCR 
and XHEZ may be used, providing that it conforms to the construction type, penetrant 
type, annular space requirements and fire rating involved in each separate instance, and 
that the system be symmetrical for wall applications.  Systems or devices must be 
asbestos-free. 

1. Additional requirements:  Withstand the passage of cold smoke either as an 
inherent property of the system, or by the use of a separate product included as 
a part of the U.L. system or device, and designed to perform this function. 

2. Acceptable manufacturers and products:  Those listed in the U.L. Fire Resistance 
directory for the U.L. System involved and as further defined in Part 3.06 of this 
section. 

3. All firestopping products must be from a single manufacturer.  All trades shall use 
products from the same manufacturer. 

4. Products shall be 3M firestopping products and systems or equal. 

2.02. SMOKE-STOPPING AT SMOKE PARTITIONS 

A. Through-Penetration Smoke-Stopping:  Any system complying with the requirements for 
through-penetration firestopping in fire-rated construction, as specified in this section, is 
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acceptable, provided that the system includes the specified smoke seal or will provide a 
smoke seal.  The length of time of the fire resistance may be disregarded. 

B. Construction-Gap Smoke-Stopping: Any system complying with the requirements for 
construction-gap firestopping in fire-rated construction, as specified in this section, is 
acceptable, provided that the system includes the specified smoke seal or will provide a 
smoke seal.  The length of time of the fire resistance may be disregarded. 

2.03. MATERIALS 

A. Firestopping Material:  Single or multiple component silicone elastomeric rubber type 
foam compound mixed with incombustible non-asbestos ceramic fibers.  

B. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces. 

2.04. 2.04 ACCESSORIES 

A. Fill, void or cavity materials:  As classified under category XHHW in the U.L. Fire 
Resistance Directory. 

B. Forming materials:  As classified under Category XHKU in the U.L. Fire Resistance 
Directory. 
 

PART 3 EXECUTION 

3.01. EXAMINATION 

A. Verification of conditions:  Examine areas and conditions under which work is to be 
performed and identify conditions detrimental to proper or timely completion. 

1. Verify barrier penetrations are properly sized and in suitable condition for 
application of materials. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.02. SURFACE PREPARATION 

A. Clean surfaces to be in contact with penetration seal materials, of dirt, grease, oil, loose 
materials, rust, or other substances that may affect proper fitting, adhesion, or the 
required fire resistance. 

3.03. INSTALLATION 

A. Apply primer and materials in accordance with manufacturer’s instructions. 

B. Install penetration seal materials in accordance with printed instruction of the U.L. Fire 
Resistance Directory and in accordance with manufacturer’s instruction. 

C. Seal holes or voids made by penetrations to ensure an effective smoke barrier. 

D. Where floor openings without penetrating items are more than four inches in width and 
subject to traffic or loading, install firestopping materials capable of supporting same 
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loading as floor. 

E. Apply firestopping material in sufficient thickness to achieve rating and to a uniform 
density and texture. 

F. Protect materials from damage on surfaces subject to traffic. 

G. Install material at walls or partition openings which contain penetrating sleeves, piping, 
ductwork, conduit and other items requiring firestopping. 

H. Place firestopping in annular space around fire dampers before installation of damper’s 
anchoring flanges - installed in accordance with fire damper manufacturer’s 
recommendations. 

I. Where large openings are created in walls or floors to permit installation of pipes, ducts, 
cable tray, bus duct or other items, close unused portions of opening with firestopping 
material tested for the application.  See U.L. Fire Resistance Directory. 

J. Install smoke stopping as specified for firestopping. 

K. Where rated walls are constructed with horizontally continuous air space, double width 
masonry, or double stud frame construction, provide vertical 12 inch wide fiber dams for 
full thickness and height of air cavity at maximum 15 foot intervals. 

L. Dam material to remain. 

3.04. FIELD QUALITY CONTROL 

A. Examine penetration sealed areas to ensure proper installation before concealing or 
enclosing areas. 

B. Keep areas of work accessible until inspection by applicable code authorities. 

C. Perform under this section patching and repairing of firestopping caused by cutting or 
penetration by other trades. 

3.05. ADJUSTING AND CLEANING 

A. Clean adjacent surfaces of firestopping materials. 

B. Clean up spills of liquid components. 

C. Neatly cut and trim materials as required. 

D. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 

3.06. PROTECTION OF FINISHED WORK 

A. Protect adjacent surfaces from damage by material installation. 

3.07. SYSTEMS AND APPLICATION  

A. The installation shall be as required by manufacturer for type of construction, Type of 
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U.L. systems, type of penetration, and type of fire stopping system. 

  

END OF SECTION 
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SECTION 220030 

 

ELECTRICAL REQUIREMENTS FOR PLUMBING EQUIPMENT 

PART 1 -  GENERAL  

1.01 SUMMARY: 

A. This section specifies the basic requirements for electrical components which are to be 
provided for operation of mechanical equipment.  These components include, but are not 
limited to, motors, starters, and disconnect switches when indicated, furnished as an 
integral part of packaged mechanical equipment, or furnished separately for mechanical 
equipment.  

B. Furnish all motor controllers and contactors, not furnished as part of a motor control 
center, for proper operation of all motors.  

C. Specific electrical requirements (i.e., horsepower and electrical characteristics) for 
mechanical equipment are specified within the individual equipment specification sections 
and scheduled on the drawings.  

1.02 REFERENCES: 

A. NEMA Standards MG 1:  Motors and Generators.  

B. NEMA Standard ICS 2:  Industrial Control Devices, Controllers, and Assemblies.  

C. NEMA Standard 250:  Enclosures for Electrical Equipment.  

D. NEMA Standard KS 1:  Enclosed Switches.  

E. National Electric Code (NFPA 70).  

1.03 SUBMITTALS: 

A. Separate submittal is not required.  Submit product data for motors, starters, and other 
electrical components with submittal data required for the equipment for which it serves, 
as required by the individual equipment specification sections.  

1.04 QUALITY ASSURANCE: 

A. Electrical components and materials shall be UL labeled.  

B. The electrical work shall comply with the National Electric Code.   
 

PART 2 -  PRODUCTS  

2.01 MANUFACTURERS: 

A. Equipment shall be by same manufacturer, except those items furnished by an 
equipment manufacturer as an integral part of his equipment. Where possible the 
equipment shall be by the same manufacturer specified by electrical. 

2.02 MOTORS: The following are basic requirements for simple or common motors. For special 
motors, more detailed and specific requirements are included in the individual equipment 
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specifications.  

A. Torque characteristics shall be sufficient to satisfactorily accelerate the driven loads.  

B. Motor sizes shall be large enough so that the driven load will not require the motor to 
operate in the service factor range.  

C. 2-speed motors shall have 2 separate windings on poly-phase motors.  

D. Temperature Rating:  Rated for 40 degrees C (104 degree F). environment with 
maximum 90 degree C (194 degree F) rise for continuous duty at full load (Class B 
insulation).  

E. Starting Capability:  Frequency of starts as indicated by automatic control system, and 
not less than 5 evenly spaced starts per hour for manually controlled motors.  

F. Service Factor:  1.15 for poly-phase motors and 1.35 for single phase motors.  

G. Motor Construction:  NEMA Standard MG 1, general purpose, continuous duty, Design 
"B", except "C" where required for high starting torque.  

1. Frames:  NEMA Standard No. 48 or 56; use driven equipment manufacturer's 
standards to suit specific application.  

2. Bearings:  

a. Ball or roller bearings with inner and outer shaft seals.  

b. Re-greasable, except permanently sealed where motor is normally 
inaccessible for regular maintenance.  

c. Designed to resist thrust loading where belt drives or other drives 
produce lateral or axial thrust in motor.  

d. For fractional horsepower, light duty motors, sleeve type bearings are 
permitted.  

3. Enclosure Type:  

a. Open drip-proof motors for indoor use where satisfactorily housed or 
remotely located during operation.  

b. Guarded drip-proof motors where exposed to contact by employees or 
building occupants.  

c. Weather protected Type I for outdoor use, Type II where not housed.  

4. Overload Protection:  Built-in thermal overload protection and, where indicated, 
internal sensing device suitable for signaling and stopping motor at starter.  

5. Noise Rating:  "Quiet".  

6. Efficiency:  

a. Motor shall comply with the efficiency requirements of the Energy 
Independence and Security Act of 2007. 

b. Motors smaller than 1 HP shall have minimum full load efficiencies levels 
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per NEMA Standards. 

c. Motors 1 HP and larger shall be premium efficiency. 

7. Nameplate:  Indicate the full identification of manufacturer, ratings, 
characteristics, construction, special features and similar information.  

2.03 STARTERS, ELECTRICAL DEVICES, AND WIRING: 

A. Motor Starter Characteristics:  

1. Enclosures:  NEMA 1, general purpose enclosures with padlock ears, except in wet 
locations shall be NEMA 3R or NEMA 12 with conduit hubs installed by contractor, 
or units in hazardous locations which shall have NEC proper class and division. 

2. Type and size of starter shall conform to adopted standards and recommended 
practices of the National Electric Code and Underwriters' Laboratories. 

B. Manual Switches:  Manual switches shall have:  

1. Pilot lights and extra positions for multi-speed motors.  

2. Overload protection:  Melting alloy type thermal overload relays.  

3. Manual starters / switches are to be used on fractional horsepower motors only. 

C. Magnetic Starters:  

1. Momentary contact push buttons and pilot lights, properly arranged for single 
speed or multi-speed operation as indicated.  

2. Trip-free thermal overload relays, each phase.  

3. Interlocks, witches and similar devices as required for coordination with control 
requirements of controls sections.  

4. Built-in 120 volt control circuit transformer, with 2 primary and one secondary 
fuse, where service exceeds 240 volts.  Fuses sized to carry holding coil circuit 
and other connected devices.  

5. Externally operated manual reset.  

6. Under-voltage release or protection (3-wire control). 

7. Branch circuit protection shall meet type 2 coordination protection. 

8. A hand-off-auto selector switch shall be provided in addition to start-stop buttons 
for all devices being controlled automatically. 

9. Phase loss relay. 

a. Provide protective relays with DPDT 600V rated contacts, locking 
potentiometer undervoltage adjustment, and LED indicating light at each 
starter for motors greater than 5 HP.  Equal to Square D Class 8430, 
Type MPD, mounted in suitable enclosure. 

D. Motor Connections:  
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1. Flexible conduit, except where plug-in electrical cords are specifically indicated.  

E. Heater Contactors:  

1. Contactors for resistance heat shall be by same manufacturer as starters unless 
furnished with heaters.  Contactors shall be of the magnetic type and mounted in 
NEMA Type 1 general purpose enclosure.  Contactors shall carry a UL listing 
and shall be rated for 100,000 cycles.  

F. Disconnect Switches: 

1. Fusible Switches:  Fused, each phase; heavy duty; horsepower rated; non-
teasible, quick-make, quick-break mechanism; dead front line side shield; 
solderless lugs suitable for copper or aluminum conductors; spring reinforced 
fuse clips; electro silver plated current carrying parts; hinged doors; operating 
lever arranged for locking in the "open" position; arc quenchers; capacity and 
characteristics as indicated. 

2. Non-fusible Switches:  For equipment less than 1 horsepower, switches shall be 
horsepower rated; toggle switch type; quantity of poles and voltage rating as 
indicated.  For equipment 1 horsepower and larger, switches shall be the same 
as fusible type. 

2.04 CAPACITORS: 

A. Features: 

1. Individual unit cells, all welded steel housing, each capacitor internally fused, 
non-flammable synthetic liquid impregnant, craft tissue insulation, and aluminum 
foil electrodes. 

2. KVAR size shall be as required to correct motor power factor to 90 percent or 
better and shall be installed on all motors 1 horsepower and larger that have an 
uncorrected power factor of less than 85 percent at rated load. 
 

PART 3 -  EXECUTION  

3.01 GENERAL 

A. Install motors on motor mounting systems in accordance with motor manufacturer's 
instructions, securely anchored to resist torque, drive thrusts, and other external forces 
inherent in mechanical work.  Secure sheaves and other drive units to motor shafts with 
keys and Allen set screws, except motors of 1/3 hp and less may be secured with Allen 
set screws on flat surface of shaft.  Unless otherwise indicated, set motor shafts parallel 
with machine shafts. 

B. Deliver starters and wiring devices which have not been factory-installed on equipment 
unit to electrical installer for installation. 

C. Install starters and wiring devices at locations indicated, securely supported and 
anchored, and in accordance with manufacturer's installation instructions.  Locate for 
proper operation access, including visibility, and for safety. Do not cover equipment data 
or informational tags when device is to be mounted on equipment. 

D. Install control connections for motors to comply with NEC and applicable provisions of 
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Electrical. Install equipment grounding except where non-grounded isolation of motor is 
indicated. 

E. Connect protective relays to line side lugs of the motor starter and wire control contacts 
into motor starter circuit.  

F. Label starters with engraved plastic nameplate describing the equipment served, e.g., 
"A.C. Unit No. 1".  Nameplates shall be U.V. stabilized for use indoor / outdoor.  Attach 
nameplates with clear silicone sealant. 

 
END OF SECTION 
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SECTION 22 0086 

 

PIPING INSULATION 

 

PART 1 - GENERAL  

1.01.  SUMMARY  

A. Perform all Work required to provide and install piping insulation, jackets, and accessories 

indicated by the Contract Documents with supplementary items necessary for proper installation. 

B. Insulation of Underground Piping is specified elsewhere and not work of this Section. 

1.02.  REFERENCE STANDARDS  

A. The latest published edition of a reference shall be applicable to this Project unless identified by a 

specific edition date.  

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to 

this Project.  

C. All materials, installation and Workmanship shall comply with the applicable requirements and 

standards addressed within the following references:  

1. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate. 

2. ASTM C168 - Terminology Relating to Thermal Insulation Materials. 

3. ASTM C177 - Steady-State Heat Flux Measurements and Thermal Transmission 

Properties by Means of the Guarded- Hot-Plate Apparatus. 

4. ASTM C195 - Mineral Fiber Thermal Insulating Cement. 

5. ASTM C335 - Steady-State Heat Transfer Properties of Horizontal Pipe Insulation. 

6. ASTM C449 - Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement. 

7. ASTM C518 - Steady-State Thermal Transmission Properties by Means of the Heat Flow 

Meter Apparatus. 

8. ASTM C534 - Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and 

Tubular Form. 

9. ASTM C547 - Mineral Fiber Pipe Insulation. 

10. ASTM C552 - Cellular Glass Thermal Insulation. 

11. ASTM C578 - Rigid, Cellular Polystyrene Thermal Insulation. 

12. ASTM C585 - Inner and Outer Diameters of Rigid Thermal Insulation for Nominal Sizes of 

Pipe and Tubing (NPS System). 
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13. ASTM C591 - Unfaced Preformed Rigid Cellular Polyisocyanurate Thermal Insulation. 

14. ASTM C450 - Thermal Insulating Fitting Covers for NPS Piping, and Vessel Lagging. 

15. ASTM C610 - Molded Expanded Perlite Block and Pipe Thermal Insulation. 

16. ASTM C921 - Jackets for Thermal Insulation. 

17. ASTM C1126 - Faced or Unfaced Rigid Cellular Phenolic Thermal Insulation. 

18. ASTM D1056 - Flexible Cellular Materials - Sponge or Expanded Rubber. 

19. ASTM D1667 - Flexible Cellular Materials – Poly (Vinyl Chloride) Foam (Closed- Cell). 

20. ASTM D2842 - Water Absorption of Rigid Cellular Plastics. 

21. ASTM C795 - Insulation For Use Over Austenitic Steel. 

22. ASTM E84 - Surface Burning Characteristics of Building Materials. 

23. ASTM E96 - Water Vapor Transmission of Materials. 

24. NFPA 255 - Surface Burning Characteristics of Building Materials. 

25. UL 723 - Surface Burning Characteristics of Building Materials. 

26. ASTM D5590 - Standard Test Method for Determining the Resistance of Paint Films and 

Related Coatings to Fungal Defacement by Accelerated Four-Week Agar Plate Assay 

1.03.  DEFINITIONS  

A. Concealed:  Areas that cannot be seen by the building occupants.  

B. Interior Exposed:  Areas that are exposed to view by the building occupants, including underneath 

countertops, inside cabinets and closets, and all equipment rooms.   

C. Interior:  Areas inside the building exterior envelope that are not exposed to the outdoors.  

D. Exterior:  Areas outside the building exterior envelope that are exposed to the outdoors, including 

building crawl spaces and loading dock areas. 

E. Unconditioned Space: Interior space that is not temperature-controlled by cooling and/or heating 

system. Includes attics, chases, unconditioned living spaces and non-conditioned equipment 

rooms. 

1.04.  QUALITY ASSURANCE  

A. All piping requiring insulation shall be insulated as specified herein and as required for a complete 

system.  In each case, the insulation shall be equivalent to that specified and materials applied 

and finished as described in these Specifications. 

B. All insulation, jacket, adhesives, mastics, sealers, and accessories utilized in the fabrication of 

these systems shall meet NFPA for fire resistant ratings (maximum of 25 flame spread and 50 
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smoke developed ratings) and shall be approved by the insulation manufacturer for guaranteed 

performances when incorporated into their insulation system, unless a specific product is specified 

for a specific application and is stated as an exception to this requirement.   

1. Certificates to this effect shall be submitted along with submittal data. 

2. No material shall be used that, when tested by the ASTM E84-89 test method, is found to 

melt, drip or delaminate to such a degree that the continuity of the flame front is destroyed, 

thereby resulting in an artificially low flame spread rating. 

C. Application Company Qualifications:  Company performing the Work of this Section shall have 

minimum three (3) years experience specializing in the trade. 

D. All insulation shall be applied by mechanics skilled in this particular Work and regularly engaged in 

such occupation. 

E. All insulation shall be applied in strict accordance with these Specifications and with factory 

printed recommendations on items not herein mentioned.  Unsightly, inadequate, damaged or 

water-soaked Work will not be acceptable. 

F. Stainless Steel: Insulation applied on stainless steel shall meet requirements of ASTM C795 and 

NRC 1.36. These requirements are for prevention of external stress Corrosion Cracking (ESCC) 

for austenitic stainless steel. 

1.05.  SUBMITTALS  

A. Prepare a schedule of piping insulation showing systems insulated. For each system, show 

insulation type, thickness, temperature rating, and special conditions where applicable. 

B. Submit product data for each piping system. Product data shall include but not be limited to the 

following: 

1. Manufacturer's name 

2. Insulation material and thickness 

3. Jacket 

4. Adhesives 

5. Fastening methods 

6. Fitting materials 

7. Manufacturer's data sheets indicating density, thermal characteristics, temperature ratings 

8. Insulation installation details (manufacturer's installation instructions/details, Contractor's 

installation details, MICA plates where applicable) 

9. Other appropriate data 

C. Samples: When requested, submit three (3) samples of any representative size illustrating each 

insulation type. 
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D. Operation and Maintenance Data: Indicate procedures that ensure acceptable standards will be 

achieved. Submit certificates to this effect. 

1.06.  DELIVERY, STORAGE and HANDLING  

A. Deliver materials to the Project Site in original factory packaging, labeled with manufacturer’s 

identification including product thermal ratings and thickness. 

B. Store insulation in original wrapping and protect from weather and construction traffic.  Protect 

insulation against dirt, water, chemical, and mechanical damage. 

C. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics 

and insulation cements. 

PART 2 - PRODUCTS  

2.01.  GENERAL  

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local 

requirements, and conform to codes and ordinances of authorities having jurisdiction.  

2.02.  MANUFACTURERS 

A. Insulation: 

1. Owens-Corning  

2. Certainteed Corporation 

3. Johns Manville Corporation  

4. Knauf Corporation  

5. Armstrong/Armacell (Armaflex)  

6. RBX Industries/Rubatex  

7. FOAMGLAS (Cellular Glass) by Pittsburgh Corning  

B. Jackets: 

1. Childers Products Company 

2. PABCO 

3. RPR Products, Inc. 

4. John Mansfield Speedline 

5. Foamglas 

C. Coatings, Sealants, and Adhesives: 
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1. Foster 

2. Childers 

2.03.  INSULATION MATERIALS 

A. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

B. 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. 

C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according 

to ASTM C 795. 

D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

E. Piping Insulation Type P1: Glass-Fiber, Preformed Pipe Insulation: Glass fibers bonded with a 

thermosetting resin.  Comply with ASTM C 547, Type I, Grade A with factory applied ASJ-SSL 

vapor barrier jacket with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. Provide one of the following: 

1. Owens Corning; Evolution Fiberglas Pipe Insulation. 

2. Johns Manville; Micro-Lok Pipe Insulation. 

3. Knauf; Earthwool 1000 degree Pipe Insulation. 

F. Piping Insulation Type P2: Flexible Elastomeric Pipe Insulation:  Closed-cell, sponge- or 

expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials. Provide one 

of the following: 

1. Armacell LLC; AP Armaflex 

2. Aeroflex USA Inc; Aerocel 

3. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

G. Piping Insulation Type P3: Handicap Lavatory and Sink Piping Insulation Kit: 

1. Handicap lavatory and sink drain piping, P-trap, cold and hot water assemblies and valves 

shall be insulated with fully molded insulation kit specifically designed for handicap 

lavatories and sinks. ADA conforming. 

2. Material shall be 3/16" thick molded closed cell vinyl with nylon fasteners, white finish and 

be self-extinguishing per ASTM D635, with K value of 1.17 BTU/in./hr./sq. ft./deg. F. 

H. Piping Insulation Type P4: Preformed Cellular Glass: Comply with ASTM C 585, ASTM C 450. 

Provide one of the following: 

1.  Pittsburgh Corning; Foamglas 

2.04.  FIELD-APPLIED FABRIC-REINFORCING MESH 
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A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 

strands/sq. in., in a Leno weave, for pipe. Provide one of the following: 

1. Foster Brand, Specialty Construction Brands, Inc; Mast-A-Fab. 

2. Vimasco Corporation; Elastafab 894. 

2.05.  FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. Piping Jacket Type J1: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 

Class 16354-C; 40 mil thickness, roll stock ready for shop or field cutting and forming.  Provide 

factory-fabricated fitting covers to match jacket. Provide one of the following 

1. Johns Manville; Zeston. 

2. Proto Corporation; LoSmoke 

C. Piping Jacket Type J2: Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 

5005, Temper H-14. Provide factory-fabricated fitting covers or field fabricate covers only if 

factory-fabricated fitting covers are not available. Provide one of the following: 

1. Provide Childers Brand Metal Jacketing Systems. 

2. Provide shop fabricated smooth aluminum jacket 0.016". 

2.06.  TAPES 

A. 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. 

B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 

suitable for indoor and outdoor applications. 

1. Width:  2 inches. 

2. Thickness:  6 mils. 

3. Adhesion:  64 ounces force/inch in width. 
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4. Elongation:  500 percent. 

5. Tensile Strength:  18 lbf/inch in width. 

2.07.  INSULATION INSERTS 

A. Provide insert between support shield and piping on piping 1 1/2" diameter or larger. Inserts shall 

be factory fabricated of heavy density insulating material suitable for temperature. Insulation 

inserts shall not be less than the following lengths: 

1. 1 1/2" to 2 1/2" pipe size 10" long 

2. 3" to 6" pipe size 12" long 

3. 8" to 10" pipe size 16" long 

4. 12" and over 22" long 

2.08.  PIPE INSULATION ACCESSORIES 

A. Vapor Retarder Lap Adhesive: Compatible with insulation. 

B. Covering Adhesive Mastic: Compatible with insulation. 

C. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12-inch centers. 

D. Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement: ASTM C449/C449M. 

E. Insulating Cement: ASTM C195; hydraulic setting on mineral wool. 

F. Adhesives: Compatible with insulation. 

G. Banding: 

1. Aluminum bands, 3/4" x 0.02 inches 

2. Stainless Steel, 304, 3/4" by 0.02 inches 

 

PART 3 - EXECUTION  

3.01.  PREPARATION 

A. Thoroughly clean all surfaces to be insulated as required to remove all oil, grease, loose scale, 

rust, and foreign matter.  Piping shall be completely dry at the time of application. Insulating piping 

where condensate is occurring is unacceptable. Wet insulation is unacceptable and shall be 

removed and replaced before acceptance by the Owner. 

B. Coordinate insulation installation with trade installing heat trace. Comply with requirements for 

heat tracing that apply to insulation. 

C. Verify that piping has been tested for leakage before applying insulation. 

3.02.  GENERAL INSTALLATION REQUIREMENTS 
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A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced 

standards, and shall conform to codes and ordinances of authorities having jurisdiction.  

B. Installation of insulation and jacket materials shall be in accordance with manufacturer’s published 

instructions.  

C. Handle and install materials in accordance with manufacturer’s instructions in the absence of 

specific instructions herein. 

D. On exposed piping, locate insulation cover seams with the ridge of the lap joint is directed down. 

E. Provide dams in insulation at intervals not to exceed 20 feet on cold piping systems to prevent 

migration of condensation or fluid leaks.  Indicate visually where the dams are located for 

maintenance personnel to identify and also provide dams at butt joints of insulation at fittings, 

flanges, valves, and hangers.  

F. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties. 

G. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for 

each item of pipe system as specified in insulation system schedules. 

H. Install accessories compatible with insulation materials and suitable for the service.  Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry 

state. 

I. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

J. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

K. Keep insulation materials dry during application and finishing. 

L. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

M. Install insulation with least number of joints practical. 

N. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 

and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation material 

manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 
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O. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

P. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  

Secure strips with adhesive. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal 

seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.   

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

Q. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness. 

R. Finish installation with systems at operating conditions.  Repair joint separations and cracking due 

to thermal movement. 

S. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere and seal patches similar to butt 

joints. 

T. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Manholes. 

5. Handholes. 

6. Cleanouts. 

3.03.  PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 



Law Enforcement Training Academy Barracks  Commission No. 2405 

Black River Technical College 

Pocahontas, Arkansas 

 

22 PLUMBING  22 0086 10 PIPING INSULATION 

 

2. For applications requiring only indoor insulation, terminate insulation above roof 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 roof flashing at least 2 inches below top of roof 

flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with 

sleeve seal.  Seal terminations with flashing sealant. 

C. 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. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install 

insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously 

through penetrations of fire-rated walls and partitions.  Comply with requirements in Section 15050 

for firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 15050." 

3.04.  GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more specific 

requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated. 



Law Enforcement Training Academy Barracks  Commission No. 2405 

Black River Technical College 

Pocahontas, Arkansas 

 

22 PLUMBING  22 0086 11 PIPING INSULATION 

 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 

material and density as adjacent pipe insulation.  Each piece shall be butted tightly against 

adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces 

with insulating cement finished to a smooth, hard, and uniform contour that is uniform with 

adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 

material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 

each section closely to the next and hold in place with tie wire.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 

whichever is thicker.  For valves, insulate up to and including the bonnets, valve stuffing-

box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 

whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating cement.  

Insulate strainers so strainer basket flange or plug can be easily removed and replaced 

without damaging the insulation and jacket.  Provide a removable reusable insulation cover. 

 For below-ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  

Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, 

or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 

mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket, install fitted PVC cover over 

elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  

Tape PVC covers to adjoining insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket where concealed unions, check valve or piping 

specialties are insulated. Provide descriptive label at device under the insulation. For 

example at each union stencil with the word "union."  Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 

test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 

insulation at these connections by tapering it to and around the connection with insulating cement 

and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 

following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 

insulation. 
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2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 

insulation on each side of flange or union.  Secure flange cover in place with stainless-steel 

or aluminum bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of mitered 

blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to 

flanges with tie wire.  Extend insulation at least 2 inches over adjacent pipe insulation on 

each side of valve.  Fill space between flange or union cover and pipe insulation with 

insulating cement.  Finish cover assembly with insulating cement applied in two coats.  

After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces 

with a metal jacket. 

3.05.  INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 

pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 

available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body.  Arrange insulation to permit access to packing and to allow valve 

operation without disturbing insulation. 
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3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 

3.06.  INSTALLATION OF GLASS-FIBER PREFORMED PIPE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 

bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on below-ambient surfaces, secure tabs with 

additional adhesive as recommended by insulation material manufacturer and seal with 

vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of 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. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections of 

pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 

materials with bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 
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4. Install insulation to flanges as specified for flange insulation application. 

3.07.  FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; 

for horizontal applications.  Seal with manufacturer's recommended adhesive.  Apply two 

continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along 

seam and joint edge. 

B. Where metal jackets are indicated, install 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. 

3.08.  FINISHES 

A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating.  

B. Do not field paint aluminum jackets. 

3.09.  PIPING SYSTEMS INSULATION SCHEDULE 

PIPING SYSTEMS INSULATION SCHEDULE 

SERVICE INSULATION 

TYPE 

LOCATION JACKET 

TYPE 

PIPE SIZE INSULATION 

THICKNESS BY 

PIPE SIZE 

COLD PIPING      

DOMESTIC COLD WATER P1 INTERIOR 

CONCEALED 

-- 0.5" AND 

SMALLER 

0.5" 

     1.0" THROUGH 

2.0" 

1.0" 

    2.5" AND 

LARGER 

1.5" 

  EXTERIOR J2 0.5" AND 

SMALLER 

1.0" 

    1.0" THROUGH 

2.0" 

1.5" 

    2.5" AND 

LARGER 

2.0" 

  EQUIPMENT 

ROOMS 

J1 0.5" AND 

SMALLER 

0.5" 

  BELOW 7.0" 

ABOVE FLOOR 

 1.0" THROUGH 

2.0" 

1.0" 

    2.5" AND 

LARGER 

1.5" 

COOLING COIL 

CONDENSATE 

P2 INTERIOR 

CONCEALED 

-- 3.0" AND 

SMALLER 

0.5" 

BRANCH LINES    4.0" AND 0.75" 
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LARGER 

COOLING COIL 

CONDENSATE 

 INTERIOR 

EXPOSED 

J1 3.0" AND 

SMALLER 

0.5" 

SEWER/STORM DRAIN 

LINES 

 UNCONDITIONED  -- 3.0" AND 

SMALLER 

0.5" 

CARRYING COOLING COIL  SPACE  4.0" AND 

LARGER 

0.75" 

CONDENSATE      

  EXTERIOR J2 3.0" AND 

SMALLER 

0.5" 

STORM WATER 

HORIZONTAL PIPING 

   4.0" AND 

LARGER 

0.75" 

FROM DRAIN TO RISER      

  EQUIPMENT 

ROOMS 

J1 3.0" AND 

SMALLER 

0.5" 

  BELOW 7.0" 

ABOVE FLOOR 

 4.0" AND 

LARGER 

0.75" 

HOT PIPING        

DOMESTIC HOT WATER P1 INTERIOR 

CONCEALED 

-- 0.5" AND 

SMALLER 

0.5" 

    1.0" THROUGH 

2.0" 

1.0" 

    2.5" AND 

LARGER 

1.5" 

  INTERIOR 

EXPOSED 

 0.5" AND 

SMALLER 

0.5" 

    1.0" THROUGH 

2.0" 

1.0" 

    2.5" AND 

LARGER 

1.5" 

  UNCONDITIONED  -- 0.5" AND 

SMALLER 

0.5" 

  SPACE  1.0" THROUGH 

2.0" 

1.0" 

    2.5" AND 

LARGER 

1.5" 

  EXTERIOR  0.5" AND 

SMALLER 

1.0" 

    1.0" THROUGH 

2.0" 

1.5" 

    2.5" AND 

LARGER 

2.0" 

  EQUIPMENT 

ROOMS 

J1 0.5" AND 

SMALLER 

0.5" 
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  BELOW 7.0" 

ABOVE FLOOR 

 1.0" THROUGH 

2.0" 

1.0" 

    2.5" AND 

LARGER 

1.5" 

DOMESTIC HOT WATER 

AND DRAIN AT HANDICAP 

LAVATORIES 

P3     

     

END OF SECTION 22 0086 
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SECTION 22 0090 

 

SUPPORTS, HANGERS AND ANCHORS 

 

PART 1 GENERAL 

1.01. WORK INCLUDED 

A. Inserts, Anchors, and Upper Attachments 

B. Pipe Hangers, Rods, Supports, and Accessories 

C. Fabricated Steel Support 

1.02. QUALITY ASSURANCE 

A. Design of pipe supporting elements shall be in accordance with ANSI B31.1 

B. Fabrication and installation of pipe hangers and supports shall be in accordance with the 
following Manufacturers Standardization Society (MSS) Standards: 

1. SP-58 Pipe Hangers and Supports: Materials, Design and Manufacture. 

2. SP-69 Pipe Hangers and Supports: Selection and Application. 

3. SP-89 Pipe Hangers and Supports: Fabrication and Installation Practices. 

C. Steel angles, channels and plate shall be in accordance with ASTM A36, red primed or hot 
dipped galvanized for interior applications and hot galvanized for exterior applications. 

D. Bolts, including nuts and washers, used for fabricating steel members shall be in accordance 
with ASTM A325 and shall be stainless steel or plated for corrosion protection. Plain steel 
components are unacceptable. 

E. Welding of steel members shall be in accordance with AWS D1.1. 

F. Steel supports for ducts, pipe anchors, pipe guides, and piping supported from below shall be 
fabricated in accordance with AISC Specification for the Design, Fabrication and Erection of 
Structural Steel for buildings. If required, the Contractor shall include the cost of the services of 
a structural engineer to design or review the system. 

1.03. APPLICABLE PUBLICATIONS 

A. Applicable sections of the publications listed below form a part of this Section. The publications 
are referenced by the basic designation only. 

1. American Institute of Steel Construction (AISC) 

2. American National Standards Institute (ANSI) 

3. American Society for Testing and Materials (ASTM) 
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4. American Welding Society (AWS)    

5. The Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS) 

6. National Fire Protection Agency (NFPA) 

7. Sheet Metal and Air Conditioning Contractor's National Association, Inc. (SMACNA) 

1.04. SUBMITTALS 

A. Submit schedule indicating type of hanger to be used by system and pipe size. Include rod size 
for each hanger size. 

B. Product data, along with installation operation and maintenance instructions, shall be included 
in the operation and maintenance manuals. 

C. Provide shop drawings for fabricated steel supports. 
 

PART 2 PRODUCTS 

2.01. ACCEPTABLE MANUFACTURERS 

A. Inserts, Anchors, and Upper Attachments: 

1. Anvil International, Inc. 

2. Carpenter Paterson, Inc. 

3. Cooper B-Line, Inc. 

4. Elecen Metal Products 

5. Hilti 

6. Unistrut 

7. ITW Red Head 

B. Pipe Hangers, Rods, Supports and Accessories: 

1. Anvil International, Inc. 

2. Carpenter Paterson, Inc. 

3. Cooper B-Line, Inc. 

4. Elcen Metal Products 

5. Hilti 

6. Unistrut 
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C. Fabricated Steel Support: As indicated on Drawings. 

2.02. DESIGN REQUIREMENTS 

A. Supports capable of supporting the pipe for all service and testing conditions. Provide 4-to-1 
safety factor. 

B. Allow free expansion and contraction of the piping to prevent excessive stress resulting from 
service and testing conditions or from weight transferred from the piping or attached equipment. 

C. Design supports and hangers to allow for proper pitch of pipes. 

D. For chemical and waste piping, design, materials of construction, and installation of pipe 
hangers, supports, guides, restraints, and anchors: 

1. ASME B31.3. 

2. MSS SP-58 and MSS SP-69. 

3. Except where modified by this Specification. 

E. For steam and hot and cold water piping, design, materials of construction and installation pipe 
hangers, supports, guides, restraints and anchors: 

1. ASME B31.1 

2. MSS SP-58 and MSS SP-69. 

F. Check all physical clearances between piping, support system, and structure. Provide for 
vertical adjustment after erection. 

G. Support vertical pipe runs in pipe chases at base of riser. Support pipes for lateral movement 
with clamps or brackets. 

H. Place hangers on outside of pipe insulation. Use a pipe covering protection saddle for insulated 
pipe at support point. 

I. Fabricated Steel Supports:  As detailed on the drawings. 

2.03. INSERTS AND ANCHORS 

A. Inserts: MSS Type 18; malleable iron body and nut, galvanized finish, opening in top of insert 
for reinforcing rod, lateral adjustable.  

B. Anchors: Steel shell and expander plug, snap off end fastener 

2.04. HORIZONTAL PIPING HANGERS AND SUPPORTS 

A. Select size of hangers and supports to exactly fit pipe size for bare piping, and around piping 
insulation with saddle or shield for insulated piping. 

B. For suspension of non-insulated or insulated stationary pipe lines: Adjustable steel clevices, 
MSS Type I. 
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C. For suspension of non-insulated stationary pipe lines: Adjustable band hangers, MSS Type 7 or 
9; or split pipe rings, MSS Type II. 

D. For support of piping where horizontal movement due to expansion and contraction may occur, 
and where a low coefficient of friction is desired: Pipe slides and slide plates, MSS Type 35, 
including guided plate mounted on a concrete pedestal or structural steel support. 

E. For support from floor stanchion, using floor flange to secure stanchion to floor: Adjustable pipe 
stanchion saddles, MSS Type 37 or 38, including steel pipe base support and cast-iron floor 
flange. 

F. For suspension of pipe from two (2) rods where longitudinal movement due to expansion and 
contraction may occur: Adjustable roller hangers, MSS Type 43. 

G. For suspension of pipe from a single rod where horizontal movement due to expansion and 
contraction may occur: Adjustable roller hangers, MSS Type 43. 

H. For support of pipe from a single rod where vertical adjustment is not necessary: Pipe roll 
stands, MSS Type 45. 

I. For support of pipe where small horizontal movement due to expansion and contraction may 
occur, but vertical adjustment is not necessary: Pipe rolls and plates, MSS Type 45. 

J. For support of pipe lines where vertical and lateral adjustment during installation may be 
required in addition to provision for expansion and contraction: Adjustment pipe rolls stands, 
MSS Type 46. 

2.05. VERTICAL PIPING CLAMPS 

A. Select size of vertical piping clamps to exactly fit size of bare pipe. 

B. For support and steadying of pipe risers: Two-bolt riser clamps, MSS Type 8 or 42. 

2.06. HANGER ROD ATTACHMENTS 

A. Select size of hanger rod attachments to suit hanger rods. 

B. For adjustment up to six (6) inches for heavy loads: Steel turnbuckles, MSS Type 13. 

C. For use on high temperature piping installations: Steel clevices, MSS Type 14. 

D. For use with split pipe rings, MSS Type II: Swivel turnbuckles, MSS Type15. 

E. For attaching hanger rod to various types of building attachments: Malleable iron sockets, MSS 
Type 16 or 17. 

F. Rods: 

1. Size 3/8" and up: All thread steel rod electro galvanized. Sizing for pipe or equipment 
support as follows: 

Copper Tube, Plastic  Steel, Cast Iron   

Pipe Size (Copper, 
Plastic) 

Pipe Size (Steel, 
Cast Iron) 

Rod Size Max. Equip. Load 



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 

 

22 PLUMBING  22 0090 5 SUPPORTS, HANGERS, ANCHORS 

 

1/4" to 2" 1/4" to 2" 3/8" 730 lbs. 

2-1/2" to 4" 2-1/2" to 3" 1/2" 1,350 lbs. 

6" 4"  5/8" 2,160 lbs. 

8" to 12" 6" 3/4" 3,230 lbs. 

14" 8" to 12" 7/8" 4,480 lbs. 

16" 14" to 16" 1" 5,900 lbs. 

18" to 20" 18" to 20" 1-1/4" 9,500 lbs. 

22" to 42" 22" to 42" 1-1/2" 13,800 lbs. 

2. Rods may be reduced one size for double rod hangers with 3/8" minimum diameter, or 
when other paragraphs require a minimum of 2 hangers per section, provided the 
minimum diameter of 3/8" is maintained. 

G. For upper attachment for suspending pipe hangers from concrete: Concrete inserts MSS Type 18. 

H. For attachment to top flange of structural shape: Top beam C-clamps, MSS Type 19. 

I. For attachment to bottom flange of structural shape: Side beam or channel clamps, MSS Type 
20 or 27. 

J. For attachment to center of bottom flange of beams: Center beam clamps, MSS Type 21. 

K. For attachment to bottom of beams where heavy loads are encountered and hanger rod sizes 
are large: Welded attachments, MSS Type 22. 

L. For attachment to structural shapes: C-clamps, MSS Type 23. 

M. For attachment to top of beams when hanger rod is required tangent to edge of flange: Top I-
beams clamps, MSS Type 25. 

N. For attachment to bottom of steel I-beams for heavy loads: Steel I-beam/WF-beam clamps with 
eye nut, MSS Type 28 or 29. 

O. Steel brackets, for indicated loading: 

1. Light duty, 750 pounds, MSS Type 31. 

2. Medium duty, 1,500 pounds, MSS Type 32. 

3. Heavy duty, 3,000 pounds, MSS Type 33. 

P. For use on sides of steel beams: Side beam brackets, MSS Type 34. 

2.07. SPRING HANGERS AND SUPPORTS 

A. Select spring hangers and supports to suit pipe size and loading. 

B. For control of piping movement: Restraint control devices, MSS Type 47. 

C. For light loads where vertical movement does not exceed 1-1/4 inch: Springs cushion hangers, 
MSS Type 48. 

D. For equipping Type 41 roll hanger with springs: Spring cushion roll hangers, MSS Type 49. 
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E. For retardation of sway or thermal expansion in piping systems: Spring way braces, MSS Type 50. 

F. For absorbing expansion and contraction of piping system from hanger: Variable spring 
hangers, MSS Type 51; preset to indicated load and limit variability factor to 25%. 

G. For absorbing expansion and contraction of piping system from base support: Variable spring 
base supports, MSS Type 52; preset to indicated load and limit variability factor to 25%; include 
flange. 

H. For absorbing expansion and contraction of piping system from trapeze support: Variable spring 
trapeze hangers, MSS Type 53; preset to indicated load and limit variability factor to 25%.  
 

I. Constant supports: Provide one of the following types, selected to suit piping system. Include 
auxiliary stops for erection and hydrostatic test, and field load-adjustment capability. 

1. Horizontal Type:  MSS Type 54. 

2. Vertical Type: MSS Type 55. 

3. Trapeze Type: MSS Type 56. 

2.08. SUPPLEMENTARY SUPPORTS 

A. Where support spacing is more frequent than distance between structural members, provide 
steel angles, channels or beams sized to provide a deflection of less than 1/240 of span when 
fully loaded, to transfer pipe support loads to structural members. 

B. Where deflection of center of trapeze support exceeds 1/240 of distance between hanger rods, 
provide additional hanger rods. 

C. Where multiple risers are supported within shafts, provide steel angles, channels or beams, 
sized to provide a deflection of less than 1/240 of span when fully loaded, to transfer loads to 
the concrete floor slab. Anchor supplemental supports to the slab, and provide resilient element 
where required by other Sections of this Division. 

2.09. ACCESSORIES 

A. Protective Shields, MSS Type 40: Carbon steel, galvanized minimum of 12" length sized for 
required insulation. 

B. Protective Saddles, MSS Type 39: Carbon steel plate, minimum of 12" length, sized for required 
insulation. 

C. Steel Turnbuckle, MSS Type 13: Forges steel, galvanized finish with locknuts. Rated at a 
minimum of 730 lbs. at 3/8" size. 

D. Steel Clevis, MSS Type 14: Forged steel, galvanized finish with steel pin and cotter pin. Rated 
for a minimum of 730 lbs. at 3/8" size. 

E. Weldless Eye Nut, MSS Type 17: Forges steel, galvanized finish. Rated for a minimum of 730 
lbs. at 3/8" size. 

2.10. PIPE INSULATION HANGER SHIELDS 

A. Where hangers are placed outside the jackets of pipe insulation, provide shields equal to 
"Thermal Hanger Shields" as manufactured by Pipe Shields, Inc. or equivalent by Elcen Metal 
Products Company. 

B. Shields shall consist of a 360-degree insert of high-density, 100 psi, waterproof calcium silicate, 
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encased in a 360-degree galvanized sheet steel shield.  Insert shall be same thickness as 
adjoining pipe insulation, and shall extend 1 inch beyond sheet metal shield in each direction on 
cold lines. Shield lengths and minimum sheet metal gauges shall be as directed below: 
 

PIPE SIZE SHIELD LENGTH MINIMUM GAUGE 

1/2" to 1-1/2" 4" 26 

2" to 6" 6" 20 

8" to 10" 9" 16 

12" to 18" 12" 16 

20" & Larger 18" 16 

C. Shields shall be Model CS-CW, except for pipe roller applications: then provide Model CSX-CW. 

D. At the Contractor's option, shop-fabricated galvanized metal shields may be provided based on 
approved shop drawings. Length and gauge of sheet metal shall be as specified above. 

E. For all insulated piping 4” and larger, provide insulation insert at a minimum of 12” long. Insert 
shall extend a minimum of one inch beyond shield. Insulation inserts shall be minimum 12” long 
section of foam glass insulation. 

2.11. METAL FRAMING: Provide products compliant with NEMA ML-1. 

2.12. STEEL PLATES, SHAPES AND BARS: Provide products compliant with ANSI/ASTM A-36. 

2.13. PIPE GUIDES: Provide factory-fabricated guides, of cast semi-steel or heavy fabricated steel, 
consisting of a bolted two-section outer cylinder and base, with a two-section guiding spider 
bolted tight to pipe or as shown on Drawings. Size guides and spiders to clear pipe, cylinder 
and insulation, if any. Provide guides of length recommended by manufacturer to allow 
indicated travel. 

PART 3 EXECUTION 

3.01. GENERAL REQUIREMENTS 

A. Where applicable, install in accordance with the manufacturer's written installation instructions. 

B. Where supports are in contact with copper pipe, provide copper plated support. 

C. Where supports are in contact with glass, aluminum or brass pipe, provide plastic coating on 
supports. 

D. Interior hangers, supports, including attachments, that are plain steel shall be primed and 
painted. 

E. Hangers and supports, including attachments, exposed to weather or located in utility tunnels or 
accessible utility trenches or subject to spillage shall be hot dip galvanized after fabrication. 

F. Fabricated steel supports exposed to weather or located in utility tunnels and accessible utility 
trenches or subject to spillage shall be primed and painted. Cut, welded, drilled or otherwise 
damaged surfaces of coating shall be repaired. 

3.02. PREPARATION 

A. Proceed with installation of hangers, supports and anchors only after required building structural 
work has been completed in areas where the work is to be installed. Correct inadequacies 
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including but not limited to proper placement of inserts, anchors and other building structural 
attachments. 

3.03. INSTALLATION OF HANGERS AND SUPPORTS 

A. Install hangers, supports, clamps and attachments to support piping properly from building 
structure in compliance with MSS SP-69. Arrange for grouping of parallel runs of horizontal 
piping to be supported together in trapeze-type hangers where possible. Install supports with 
maximum spacing as specified in this Section. Where piping of various sizes is to be supported 
together by trapeze hangers, space hangers for smallest pipe size or install intermediate 
supports for small diameter pipe. Do no use wire or perforated metal to support piping, and do 
not support piping from other piping. 

B. Install hangers and supports complete with necessary bolts, rods, nuts, washers, and other 
accessories. Except as otherwise indicated for exposed continuous pipe runs, install hangers 
and supports of same type and style as installed for adjacent similar piping. 

C. Support fire protection water piping independently of other piping 

D. The location of hangers and supports shall be coordinated with the structural work to ensure 
that the structural members will support the intended load. 

E. Provide hex head nut on rod at top and bottom of clevis hanger yoke, and at each rod 
connection to intermediate und upper attachment. Rod nuts shall be securely locked in place. 

F. Hanger rods shall be subject to tensile loading only. Where lateral or axial movement is 
anticipated, use suitable linkage in hanger rod to permit swing. 

G. Hangers shall be fabricated to permit adequate adjustment after erection while still supporting 
the load. Turnbuckles shall be provided where required for vertical adjustment of the piping. 

H. Supports for vertical piping shall be located at each floor or at intervals of not more than 15 feet 
and at intervals of not more than 8 feet from end of risers. Where supports are provided on 
intermediate floors spaced 15 feet or less between floors, no additional supports are required 
other than those specified for end of risers. 

I. A hanger or support shall be provided adjacent to each piece of equipment to ensure that none 
of the pipe weight is supported from the equipment. 

J. Provide protective shields on all piping required to be insulated. 

K. Provide protective saddles sized to match insulation thickness on all hot piping required to be 
insulated. Fill void between saddle and pipe with insulation as specified. 

L. Provide turnbuckles on all hangers that require leveling or aligning. 

M. Provide steel clevis where detailed and/or required. 

N. Provide weldless eye nuts on hanger terminations where disassembly or swing may be 
required. Use in combination with steel clevis. 

O. Supports 

1. Provide additional supports at: 

a. Changes in direction. 

b. Branch piping and runouts over 5 feet. 

c. Concentrated loads due to valves, strainers and similar items. 
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d. At valves 4 inches and larger in horizontal piping. 

e. Support piping on each side of valve. 

f. Brace hubless piping to prevent horizontal and vertical movement. 

g. Where number of grooved couplings exceeds 3 between supports or provide 
continuous steel between supports. 

2. Sanitary waste and vent, roof drains per UPC Section 316:  Vertical supports are not 
required within 2.5 feet of wall penetrations for pipes 8 inches in diameter and smaller, 
and not more than 3 feet for 10 inches and larger. 

3. Other piping support spacing shall be as scheduled on Drawing or as required by 
referenced standard. 

3.04. HANGER SPACING 

A. The maximum spacing between pipe supports for straight runs shall be in accordance with the 
following chart. If any deviation from the table exists within the manufacturer's written 
installation instruction, whichever spacing reflecting the smaller centerline to centerline 
dimension shall be used. 

MAXIMUM HORIZONTAL PIPE HANGER AND SUPPORT SPACING TABLE 

1. Steel Pipe (Schedule 40 & 80): 
Up to 1" ...................................... 7 ft. on center 
1-1/4" and greater ...................... 10 ft. on center 

2. Copper Pipe (Types L, K and M): 
Up to 1" size: .............................. 5 ft. on center 
1-1/4" to 2-1/2" ........................... 7 ft. on center 
3" and larger ............................... 10 ft. on center 

3. Ductile Iron and Cast Iron: Two hangers per section length. 

4. Polyvinyl Chloride (PVC): 
Up to 1-1/2" ................................ 3 ft. on center 
2" to 4" ........................................ 4 ft. on center 
5" to 8" ........................................ 5 ft. on center 
10" and larger ............................. 6 ft. on center 

5. Sprinkler and Standpipe: Pipe hangers to be as per NFPA-13 and NFPA-14 
standards. 

B. Hanger centerline spacing shall be reduced by 50% in areas of concentrated valves and/or 
fittings, also no more than a maximum distance of 12 inches from valves, fittings and/or 
couplings, or 24 inches from a change in direction. 

3.05. ATTACHMENT TO STRUCTURE 

A. For plain steel devices, prime and paint. 

B. Adjust attachment location for proper alignment and no more than 4 degrees offset from a 
perpendicular alignment. 

C. If proper alignment cannot be achieved from the existing building structure, provide a trapeze 
type support sized to handle the design load with a minimum safety factor of 5. 

3.06. INSERTS 
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A. Contractor shall have inserts at site and dimensional location drawings ready at the beginning of 
the involved concrete work. 

B. Install inserts by securing to concrete forms and inserting reinforcing rod through the opening 
provided in the insert in accordance with shop drawings. 

C. Provide necessary supervision while concrete is being poured to correct any misalignment 
caused by the concrete. 

3.07. INSTALLATION OF ANCHORS 

A. Install anchors at proper locations to prevent stresses from exceeding those permitted by ANSI 
B-31, and to prevent transfer of loading and stresses to connected equipment. 

B. Fabricate and install anchor by welding steel shapes, plates and bards to piping and to 
structure. Comply with ANSI B-31, with AWS standards, and with the Details shown on the 
drawings. 

C. Where expansion compensators are indicated, install anchors in accordance with expansion 
unit manufacturer's written instructions to limit movement of piping and forces to maximums 
recommended by manufacturer for each unit. 

D. Anchor Spacing: Where not otherwise indicated, install anchors at ends of principal pipe runs 
and at intermediate points in pipe runs between expansion loops and bends. Make provisions 
for preset of anchors as required, accommodating both expansion and contraction of piping. 

E. Size anchor shell length to assure a minimum of 1" solid concrete remaining from shell and to 
concrete face. 

3.08. INSTALLATION OF TRAPEZES OR PIPE RACKS 

A. Light/Medium Duty: Assemble from standard manufactured metal framing systems, in 
accordance with manufacturer's recommendations. 

B. Heavy Duty: Fabricate from structural steel shapes selected for loads required. Weld steel in 
accordance with AWS standards. 

3.09. AUXILIARY STEEL 

A. Furnish all miscellaneous structural members necessary to hang or support ductwork, piping, 
and mechanical equipment. 

B. Notify Engineer of any adjustment necessary in main structural system for proper support of 
major equipment. 

C. Fabricated Steel Supports: Steel for supports shall be saw cut, with sharp edges ground 
smooth. After fabrication, remove all foreign material, including welding slag and spatter, and 
leave ready for painting. 

END OF SECTION 
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SECTION 22 01 10 

 

BASIC VALVES 

 

PART 1 - GENERAL 

1.01 Valves specified in this section are for general use. See specifications for specific systems and 
special valves. 

1.02     SUBMITTALS 

A. Product Data:  Provide for each type of valve indicated.  Include body, seating, and trim 
materials; valve design; pressure and temperature classifications; end connections; 
arrangement; dimensions; and required clearances.  Include rated capacities; shipping, 
installed, and operating weights; furnished specialties; and accessories.  Provide valve 
schedule with product data listing valves used for each service application. 

1.03  QUALITY ASSURANCE: 

A. Single Source Responsibility:  Where possible valves shall be by the same manufacturer. 

B. MSS Standard Practices:  Comply with the MSS standards for valves specified. 

C. ASME:  Comply with ASME B31.1 for power piping valves and ASME B31.9 for building 
services piping valves. 

D. NSF:  Comply with NSF 61 for valve materials for potable water service. 

1.04  DELIVERY, STORAGE, AND HANDLING: 

A. Preparation for Transport: 

1. Ensure valves are dry and internally protected against rusting and galvanic 
corrosion. 

2. Protect valve ends against mechanical damage to threads, flange faces, and weld 
end preps. 

3. Set valves in best position for handling.  Globe and gate valves shall be closed to 
prevent rattling; plug valves shall be open to minimize exposure of functional 
surfaces; butterfly valves shall be shipped closed or slightly open; and swing check 
valves shall be blocked in either closed or open position. 

B. Storage: 

1. Do not remove valve end protectors unless necessary for inspection; reinstall for 
storage. 

2. Protect valves against weather. Where practical store valves indoors. Maintain valve 
temperature higher than the ambient dew point temperature. If outdoor storage is 
necessary, support valves off the ground or pavement and protect in watertight 
enclosures. 
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C. Handling:  Valves whose size requires handling by crane or lift shall be slung or rigged to 
avoid damage to exposed valve parts. Handwheels and stems, in particular, shall not be 
used as lifting or rigging points. 

 

PART 2 - PRODUCTS 

2.01  MANUFACTURERS: 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
valves which may be incorporated in the work include the following. For majority of valves, 
Milwaukee has been used as basis of design. Equal valves of other manufacturers may be 
submitted without substitution requests. 

1. APCO 

2. Apollo 

3. CPV 

4. Crane 

5. DeZurick 

6. Grinnell 

7. Hammond 

8. Jamesbury 

9. Jenkins 

10. Keflex 

11. Metraflex 

12. Milwaukee 

13. Mueller 

14. Nibco 

15. Nordstrom 

16. Powell 

17. Stockham 

18. Walworth 

19. Watts 

2.02  VALVE FEATURES: 

A. Valve Design:  Valves shall have rising stem, or rising outside screw and yoke stems; 
except, non-rising stem valves may be used where headroom prevents full extension of 
rising stems. 

B. Pressure and Temperature Ratings:  Not less than indicated and required to suit system 
pressures and temperatures. 

C. Sizes:  Unless otherwise indicated, provide valves of same size as upstream pipe size. 
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D. Operators:  Provide the following special operator features: 

1. Handwheels, fastened to valve stem, for valves other than quarter turn. 

2. Lever handle on quarter-turn valves 4 inch and smaller, except for plug valves.  
Provide one wrench for every 10 plug valves. 

3. Chain-wheel operators for valves 2-1/2 inch and larger installed 72 inches or higher 
above finished floor elevation.  Extend chains to an elevation of 5'-0" above finished 
floor elevation. 

4. Gear drive operators on quarter-turn valves 6 inches and larger. 

E. Extended Stems:  Where insulation is indicated or specified, provide extended stems 
arranged to receive insulation. 

F. Bypass and Drain Connections:  Provide bypass and drain connections required by 
manufacturer and as indicated on the drawings. 

G. End Connections:  As specified in the individual valve specifications. 

1. Threads:  Comply with ANSI B1.20.1. 

2. Flanges:  Comply with ANSI B16.1 for cast iron, ANSI B16.5 for steel, and ANSI 
B16.24 for bronze valves. 

H. Valves for Domestic Hot Water and Cold Water.  

1. Gate Valves: 

a. 2 inch and Smaller:  Class 125, body and bonnet of ASTM B62 cast bronze, 
threaded ends, solid disc, copper-silicon alloy stem, brass packing gland, 
and malleable iron handwheel.  Class 150 valves meeting the above shall 
be used where pressure requires.  Milwaukee #105. 

b. 2-1/2 Inch and Larger:  Class 125 iron body, bronze mounted, with body and 
bonnet conforming to ASTM A 126 Class B, flanged ends, and packing 
gland assembly.  Milwaukee #F-2885A. 

2. Ball Valves: 

 a. Valves 2 Inches and Smaller: Threaded ends, rated for 400 psi WOG 
pressure; 3 piece construction, bronze body conforming to ASTM B 62, full 
port, chrome-plated brass ball, replaceable “Teflon” or “TFE” seats and 
seals, blowout proof stem, and vinyl-covered steel handle. Provide insulator 
type handle for chilled water and condensate drain. Milwaukee BA-300. 

3. Plug Valves: 

a. 2 Inch and Smaller:  150 psi WOG, bronze body, straightaway pattern, 
square head, threaded ends.  Lunkenheimer 454. 

b. 2-1/2 Inch and Larger:  175 psi, lubricated plug type, semi-steel body, single 
gland, wrench operated, flanged ends.  Nordstrom 143. 

4. Globe Valves: 

a. 2 Inch and Smaller:  Class 125, body and screwed bonnet of ASTM B 62 
cast bronze, threaded ends, brass or replaceable composition disc, copper-
silicon alloy stem, brass packing gland, and malleable iron handwheel.  
Class 150 valves meeting the above shall be used where pressure requires.  
Milwaukee #502T. 
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b. 2-1/2 Inch and Larger:  Class 125 iron body and bolted bonnet conforming 
to ASTM A 126, Class B; outside screw and yoke, bronze mounted, flanged 
ends, and packing gland assembly.  Milwaukee F2981A. 

5. Butterfly Valves:  2-1/2 Inch and Larger:  200 psi, cast iron body conforming to 
ASTM A 126, Class B.  Valves shall have field replaceable EPDM sleeve, with 
nickel-plated ductile iron disc (except valves installed in condenser water piping 
which shall have aluminum bronze disc), stainless steel stem, and EPDM O-ring 
stem seals.  Valves shall have gear operator with extended wheel handle and 
position indicator.  Valves shall be lug type, drilled and tapped.  Valves shall be 
suitable for dead end service, Class I, tight shut off. Milwaukee CL 223E.  

6. Check Valves: 

a. Swing Check Valves: 

1. 2 Inch and Smaller:  Class 125, cast bronze body and cap 
conforming to ASTM B 62, horizontal swing, Y-pattern, with a 
bronze disc, and having threaded ends.  Valve shall be capable of 
being reground while the valve remains in the line.  Class 150 
valves meeting the above specifications may be used where 
pressure requires or Class 125 are not available.  Milwaukee #509. 

2. 2-1/2 Inch and Larger:  Class 125 (Class 175 FM approved for fire 
protection piping systems), cast iron body and bolted cap 
conforming to ASTM A 126, Class B; horizontal swing, with a bronze 
disc or cast iron disc with bronze disc ring, and flanged ends.  Valve 
shall be capable of being refitted while the valve remains in the line. 
Milwaukee #F2974A. 

b. Spring Loaded (Non-Slam Check Valves for Pumps: Valves shall be iron 
body, globe typed silent check valves, bronze mounted, stainless steel 
spring with flanged (125-pounds drilling) end connections for installation 
between ASA 150 lbs. flat face steel slip on weld flanges. Valves shall be 
comparable to Mueller #105-AP, APCO Series 600, CPV Globe Type Silent 
Check Valve, Kelflex K-Check Silent Check Valve, or Metraflex Globe Style 
Silent Check Valve.      

 

PART 3 – EXECUTION 

3.01       EXAMINATION: 

 A. Examine piping systems for compliance with requirements for installation tolerances and 
other conditions affecting performance.  Proceed with installation only after unsatisfactory 
conditions have been corrected. 

B. Examine valve interior, threads, and flanges for cleanliness, and signs of damage or 
corrosion.  Remove all shipping materials.   

C. Actuate valve through an open-close cycle to determine if operation is proper. 

D.         Examine the piping for cleanliness and alignment. 

E.         Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Verify that gaskets are of proper size, that material 
composition is suitable for service, and are free from defect. 

F.         Do not attempt to repair a defective valve.  Replace all defective valves with new valves. 
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3.02      VALVE SELECTION: 

A. Selection of Valve Ends (Pipe Connections):  Except as otherwise indicated, select valves 
with the following ends or types of pipe/tube connections: 

1. Copper Tube Size 2 Inch and Smaller: Threaded ends. 

2. Steel Pipe Sizes 2 Inch and Smaller:  Threaded ends. 

3. Steel Pipe Sizes 2-1/2 Inch and Larger: Flanged. 

 B. Ball valves may be used in lieu of gate valves for piping 2” and smaller except in steam and 
condensate return systems.  Use gate valves for piping 2-1/2” and larger in size. 

 

3.03  VALVE INSTALLATIONS: 

A. General Application:  Use gate, ball, and butterfly valves for shut-off duty; globe and butterfly 
for throttling duty.  Refer to piping system specification sections for specific valve 
applications and arrangements.   

B. Valves shall be located in an accessible position or made accessible through access panel.   

C. Where several valves are related as to function, they shall be grouped in a battery. 

D. Install valves and unions for each fixture and item of equipment in a manner to allow equipment 
removal without system shutdown.  Unions are not required on flanged devices. 

E. Install a valved bypass around each pressure reducing valve using a globe valve for throttling. 

F. Installation of check valves: 

1. Swing Check Valves:  Install in horizontal position with hinge pin level. 

2. Wafer Check Valves:  Install between two flanges in horizontal or vertical position. 

3. Lift Check Valves:  Install in piping with stem upright and plumb. 

G. No valve shall be installed with stem below horizontal position without prior approval. 

H. Provide special handles or operators as required or as indicated on the drawings. 

I. Valves specified under specific systems shall take precedence over those as specified 
herein. 

J. Valves in copper pipe shall have threaded ends (except where size dictates flanged ends), 
use copper to MPT adapters as required. 

K. Provide non-slam type check valves at pumps. 

3.04 FIELD QUALITY CONTROL: 

A. Testing:  After piping systems have been tested and put into service but before final 
adjusting and balancing, inspect each valve for leaks. Adjust or replace packing to stop 
leaks; replace valve if leak persists. 

3.05 ADJUSTING AND CLEANING: 

A. Cleaning:  Clean mill scale, grease, and protective coatings from exterior of valves and 
prepare to receive finish painting or insulation. 

3.06       VALVE BOXES 
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A. Valves located below slabs or grade shall be housed in cast iron boxes and covers.  Covers 
shall be properly identified as to service controlled by the valves. 

B. Furnish Owner with proper key or valve operator extension. 

 

 END OF SECTION  
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SECTION 22140 

DOMESTIC WATER PIPING 

PART 1 -  GENERAL  

1.01 SCOPE 

A. This section contains specifications for pipe and pipe fittings.   

1.02 REFERENCE STANDARDS  

A. ANSI A21.4  

B. ANSI A21.11  

C. ANSI A21.51  

D. ANSI B16.3 Malleable Iron Threaded Fittings  

E. ANSI B16.4 Cast Iron Threaded Fittings  

F. ANSI B16.5 Pipe Flanges and Flanged Fittings  

G. ANSI B16.22 Wrought Copper and Wrought Copper Alloy Solder Joint Pressure Fittings  

H. ANSI B16.29 Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings–DWV  

I. ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc Coated Welded and Seamless  

J. ASTM A105 Forgings, Carbon Steel, for Piping Components  

K. ASTM A126 Gray Cast Iron Castings for Valves, Flanges, and Pipe Fittings  

L. ASTM A234 Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and 
Elevated Temperatures  

M. ASTM A536 Ductile Iron Castings  

N. ASTM B32 Solder Metal  

O. ASTM B88 Seamless Copper Water Tube  

P. ASTM B280 Seamless Copper Tube for Air Conditioning and Refrigeration Field Service  

Q. ASTM B813 Liquid and Paste Fluxes for Soldering Applications of Copper and Copper 
Alloy Tube  

R. ASTM D1785 Poly Vinyl Chloride (PVC) Plastic Pipe  

S. ASTM D2241 Poly Vinyl Chloride (PVC) Pressure-Rated Pipe (SDR Series)  

T. ASTM D2464 Threaded Poly Vinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 80  

U. ASTM D2466 Poly Vinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 40  

V. ASTM D2513 Thermoplastic Gas Pressure Pipe, Tubing, and Fittings  

W. ASTM D2564 Solvent Cements for Poly Vinyl Chloride (PVC) Plastic Pipe and Fittings  

X. ASTM D2657 Heat Fusion Joining of Polyolefin Pipe and Fittings  
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Y. ASTM D2774 Recommended Practice for Underground Installation of Thermoplastic 
Pressure Piping  

Z. ASTM D2855 Making Solvent Cemented Joints with Poly Vinyl Chloride (PVC) Pipe and 
Fittings  

AA. ASTM D3139 Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals  

BB. ASTM D3222 Unmodified Poly Vinylidene Fluoride (PVDF) Molding Extrusion and 
Coating Materials  

CC. ASTM D4101 Propylene Plastic Injection and Extrusion Materials  

DD. ASTM F437 Threaded Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe Fittings, 
Schedule 80  

EE. ASTM F438 Socket Type Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe Fittings, 
Schedule 40  

FF. ASTM F441 Chlorinated Poly Vinyl Chloride (CPVC Plastic Pipe, Schedules 40 and 80  

GG. ASTM F493 Solvent Cements for Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe 
and Fittings  

HH. ASTM F656 Primers for Use in Solvent Cement Joints of Poly Vinyl Chloride (PVC) 
Plastic Pipe and Fittings  

II. ASTM F1476 Performance of Gasketed Mechanical Couplings for Use in Piping 
Applications  

JJ. AWS A5.8 Brazing Filler Metal  

KK. AWWA C104 Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water  

LL. AWWA C105 Polyethylene Encasement for Ductile Iron Piping for Water  

MM. AWWA C110 Ductile Iron and Gray Iron Fittings, 3 In. Through 48 In., for Water and 
Other Liquids  

NN. AWWA C111 Rubber Gasket Joints for Ductile Iron and Gray Iron Pressure Pipe and 
Fittings  

OO. AWWA C151 Ductile Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds 
for Water or Other Liquids  

PP. AWWA C153 Ductile Iron Compact Fittings, 3 In. Through 48 In., for Water and Other 
Liquids  

QQ. AWWA C600 Installation of Ductile Iron Water Mains and Their Appurtenances  

RR. AWWA C606 Grooved and Shouldered Joints  

SS. AWWA C651 Disinfecting Water Mains  

TT. AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe, 4 In. Through 12 In., for Water 
Distribution  

1.03 SUBMITTALS  
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A. Provide schedule indicating the ASTM or AWWA specification number of the pipe being 
proposed along with its type and grade, and sufficient information to indicate the type and 
rating of fittings for each service.  

B. Provide statement from manufacturer that pipe furnished meets the ASTM or 
specification contained in this section.  

C. Grooved joint couplings and fittings shall be shown on product submittals, and shall be 
specifically identified with the applicable style or series designation.  

1.04 QUALITY ASSURANCE  

A. Pipe materials shall bear label, stamp, or other markings of specific testing agency.  

B. All grooved joint couplings, fittings, valves, and specialties shall be the products of a 
single manufacturer.  Grooving tools shall be of the same manufacturer as the grooved 
components.  

C. All castings used for coupling housings, fittings, and valve bodies shall be date stamped 
for quality assurance and traceability.  

D. Any installed material not meeting the specification requirements must be replaced with 
material that meets these specifications without additional cost to the Owner.  

1.05 DELIVERY, STORAGE, AND HANDLING  

A. Promptly inspect shipments to ensure that the material is undamaged and complies with 
specifications.  

B. Cover pipe to prevent corrosion or deterioration while allowing sufficient ventilation to 
avoid condensation.  Do not store materials directly on grade.  Protect pipe, tube, and 
fitting ends so they are not damaged.  Where end caps are provided or specified, take 
precautions so the caps remain in place.  Protect fittings, flanges, and unions by storage 
inside or by durable, waterproof, above ground packaging.  

C. Offsite storage agreements will not relieve the contractor from using proper storage 
techniques.  

D. Storage and protection methods must allow inspection to verify products.  

1.06 SYSTEM CRITERIA  

A. Use only new material, free of defects, rust and scale, and meeting the latest revision of 
ASTM or AWWA specifications as listed in this specification.  

B. Construct all piping for the highest pressures and temperatures in the respective system.  

C. Where weld fittings or mechanical grooved fittings are used, use only long radius elbows 
having a centerline radius of 1.5 pipe diameters.  

D. Where ASTM A53 type F pipe is specified, grade A type E or S, or grade B type E or S 
may be substituted at Contractor's option.  Where the grade or type is not specified, 
Contractor may choose from those commercially available.  

E. Where ASTM B88, type L H (drawn) temper copper tubing is specified, ASTM B88, type 
K H (drawn) temper copper tubing may be substituted at Contractor's option.  



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 
 

22 PLUMBING  22 0140 4 DOMESTIC WATER 

 

PART 2 -  PRODUCTS  

2.01 DOMESTIC WATER  

A. ABOVE GROUND:  

1. Type L copper water tube, H (drawn) temper, ASTM B88;  

a. Solder joint; wrought copper ASME B16.22 pressure fittings; lead free 
(<.2%) solder, ASTM B32; flux, ASTM B813; copper phosphorous 
brazing alloy, AWS A5.8 BCuP.  

b. Press-connect; ASME B16.51 cast copper alloy, wrought copper, and 
wrought copper alloy press-connect pressure fittings, EPDM O-rings. 

2.  (Water Service Entrance) Ductile iron pipe, thickness Class 53, AWWA 
C151/C115; with standard thickness cement mortar lining, AWWA C104; ductile 
iron mechanical grooved cement mortar lined fittings and couplings on cut 
grooved pipe, Class 350 12" and below, Class 250 above 12", AWWA C606; 
ductile iron or gray iron flanged cement mortar lined fittings, Class 250, AWWA 
C110; rubber gasket joints with non-toxic gasket lubricant, AWWA C111.  

B. BELOW GROUND 2-1/2" AND SMALLER: Type K copper water tube, O (annealed) 
temper, ASTM B88; with cast copper pressure fittings, ASME B16.18; wrought copper 
pressure fittings, ASME B16.22; lead free (<.2%) solder, ASTM B32; flux, ASTM B813; or 
cast copper flared pressure fittings, ASME B16.26.  

C. BELOW GROUND 3" AND LARGER:  

1. Ductile iron pipe, mechanical or push on joint, thickness Class 52, AWWA C151; 
with standard thickness cement mortar lining, AWWA C104; ductile iron or gray 
iron mechanical joint cement mortar lined fittings, Class 250, AWWA C110; 
ductile iron mechanical joint compact fittings, Class 350, AWWA C153; rubber 
gasket joints with non-toxic gasket lubricant, AWWA C111. Provide 8 mil tube or 
sheet polyethylene encasement of iron pipe and pipe fittings, AWWA C105.  

D. THRUST RESTRAINTS FOR UNDERGROUND PIPING: Asphaltic or epoxy coated 
ductile iron follower gland mechanical joint restraint with gripping wedge restraints and 
torque limiting twist-off nuts around the pipe circumference, low alloy steel T-bolts and UL 
listing or Factory Mutual approval. For PVC pipe joint bells, use epoxy or primer coated 
ductile iron bell and serrated ring restraints or gripping wedge restraints and torque 
limiting twist-off nuts around the pipe circumference with low alloy steel tie bolts. 
Restraint to have minimum pressure rating and safety factor equal to or greater than 
pressure rating and safety factor of pipe and be designed specifically for the pipe material 
it is applied on.   

2.02 DIELECTRIC UNIONS AND FLANGES  

A. Watts Regulator Company, Lochinvar, Wilkins or EPCO Sales, Inc., dielectric unions 2" 
and smaller; dielectric flanges 2" and larger; with iron female pipe thread to copper solder 
joint or brass female pipe thread end connections, non-asbestos gaskets, having a 
pressure rating of not less than 175 psig at 180 degrees.  

B. Victaulic Series 47, dielectric waterway fittings to 8”, threaded or grooved ends, 
electroplated steel or ductile iron casing, with inert thermosplastic lining having a 
pressure rating to 300 psig at 230 degrees F.  
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2.03 UNIONS AND FLANGES  

A. Unions, flanges and gasket materials to have a pressure rating of not less than 150 psig 
at 180 degrees. Gasket material for flanges and flanged fittings shall be Teflon type. 
Treated paper gaskets are not acceptable.  

B. 2" AND SMALLER STEEL:  

1. ASTM A197/ANSI B16.3 malleable iron unions with brass seats. Use black 
malleable iron on black steel piping and galvanized malleable iron on galvanized 
steel piping.   

2. 2" AND SMALLER COPPER: ANSI B16.18 cast bronze union coupling or ANSI 
B15.24 Class 150 cast bronze flanges.  

C. 2-1/2" AND LARGER STEEL: ASTM A181 or A105, grade 1 hot forged steel flanges of 
threaded, welding neck, or slip-on pattern on black steel and threaded only on galvanized 
steel. Use raised face flanges ANSI B16.5 for mating with other raised face flanges or 
equipment with flat ring or full-face gaskets.  Use ANSI B16.1 flat face flanges with full 
face Teflon gaskets for mating with other flat face flanges on equipment. Gaskets shall be 
teflon type.  

D. 2-1/2" AND LARGER COPPER: ANSI B15.24 Class 150 cast bronze flanges with full 
face teflon gaskets.  

E. Fittings used on galvanized steel pipe to be ductile iron A536, with galvanized finish, 
ASTM A153. Fittings used on ductile iron pipe to be cement mortar lined ductile iron with 
coal tar coating, ASTM A536; conforming to requirements of AWWA C110/C153 and 
AWWA C606.  Fittings used on copper tube to be copper tube dimensioned wrought 
copper ANSI B16.22 or cast bronze ASNI B16.18.  Fittings used on stainless steel shall 
be ASTM A403 or factory fabricated ASTM A312.  

F. Gaskets to be EPDM, ASTM D1330. Gaskets for hot water systems and dry pipe 
systems to be flush seal design. Heat treated carbon track bolts and nuts, ASTM A183, 
with zinc electroplated finish ASTM B633, or stainless steel ASTM F593.  

G. Gaskets used on potable water systems shall be UL classified in accordance with 
ANSI/NSF-61 for potable water service.  

H. Flange adapters to be ductile iron, ASTM A536; except at lug type butterfly valves where 
standard threaded flanges shall be used.  Victaulic Style 741 (steel pipe), 341 (AWWA 
ductile iron pipe) or 641 (copper tubing).  

PART 3 -  EXECUTION 

3.01 PREPARATION  

A. Cut pipe ends square. Ream ends of piping to remove burrs. Clean scale and dirt from 
interior and exterior of each section of pipe and fitting prior to assembly.  

3.02 INSTALLATION  

A. Install all piping parallel to building walls and ceilings and at heights which do not obstruct 
any portion of a window, doorway, stairway, or passageway.  Where interferences 
develop in the field, offset or reroute piping as required to clear such interferences.  
Coordinate locations of plumbing piping with piping, ductwork, conduit and equipment of 
other trades to allow sufficient clearances.  In all cases, consult drawings for exact 
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location of pipe spaces, ceiling heights, door and window openings, or other architectural 
details before installing piping.  All piping shall be concealed in areas with ceilings.  

B. Where copper or steel piping is embedded in masonry or concrete, provide protective 
sleeve covering of elastomeric pipe insulation.  

C. Install underground warning tape 6"-12" below finished grade above all exterior below 
ground piping. Where existing underground warning tape is encountered, repair and 
replace.  

D. Maintain piping in clean condition internally during construction.  

E. Provide clearance for installation of insulation, access to valves and piping specialties.  

F. Provide anchors, expansion joints, swing joints and/or expansion loops so that piping 
may expand and contract without damage to itself, equipment, or building.  

1. For water systems, use adequate numbers of Victaulic Style 77 flexible couplings 
in header piping to accommodate thermal growth and contraction, and for the 
elimination of expansion loops.  (In accordance with Victaulic instructions and as 
approved by the Engineer).  Where expansion loops are required, use Victaulic 
Style 77 couplings on the loops.  

G. Do not route piping through transformer vaults or above transformers, panelboards, or 
switchboards, including the required service space for this equipment, unless the piping 
is serving this equipment  

H. Install all valves and piping specialties, including items furnished by others, as specified 
and/or detailed. Provide access to valves and specialties for maintenance. Make 
connections to all equipment, fixtures and systems installed by others where same 
requires the piping services indicated in this section.  

3.03 COPPER PIPE JOINTS  

A. Remove all slivers and burrs remaining from the cutting operation by reaming and filing 
both pipe surfaces. Clean fitting and tube with metal brush, emery cloth or sandpaper. 
Remove residue from the cleaning operation, apply flux and assemble joint to socket 
stop. Apply flame to fitting until solder melts when placed at joint. Remove flame and feed 
solder into joint until full penetration of cup and ring of solder appears. Wipe excess 
solder and flux from joint.  

B. Grooved joints for copper tubing shall be made at copper tube dimensions.  (Flaring of 
tube ends to accommodate alternate sized couplings is not permitted).  

C. Join copper tube and press connect fittings with tools recommended by fitting 
manufacturer. 

3.04 THREADED PIPE JOINTS  

A. Use a thread lubricant or Teflon tape when making joints; no hard setting pipe thread 
cement or caulking will be allowed.  

 

3.05 MECHANICAL JOINT PIPE CONNECTIONS  

A. Comply with AWWA C600/C605 installation requirements. Clean pipe end and socket. 
Clean and lubricate pipe end, socket and gasket with soapy water or gasket lubricant. 
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Place gland and gasket, properly oriented, on pipe end. Insert pipe end fully into socket 
and press gasket evenly into recess keeping joint straight. Press gland evenly against 
gasket, insert bolts and hand tighten nuts. Make joint deflection prior to tightening bolts. 
Evenly tighten bolts in sequence to recommended torque.   

3.06 PUSH-ON GASKETED PIPE CONNECTIONS  

A. Clean pipe end, bell, gasket seat and gasket of dirt or debris. Coat end of pipe and 
gasket with gasket lubricant. Ensure pipe is supported off the ground so lubricant does 
not pick up dirt. Push spigot end into gasket bell with levered pipe joining tool 
recommended by pipe manufacturer. Large diameter exterior mains may be joined by 
pushing end of pipe section with backhoe against wood blocking over pipe end. Insert to 
fully seated position or to reference mark on pipe.  

3.07 DOMESTIC WATER  

A. Maintain piping system in clean condition during installation. Remove dirt and debris from 
assembly of piping as work progresses. Cap open pipe ends where left unattended or 
subject to contamination.  

B. Install exterior water piping below predicted frost level in accordance with State Plumbing 
Code, but in no case less than 3' bury depth to top of pipe. Maintain minimum of 8' 
horizontal distance between 2-1/2" and larger water piping and sanitary sewer piping. 
Maintain minimum of 30" horizontal and 12" vertical distance, water on top, between 2" 
and smaller water piping and sanitary sewer piping. Where water piping crosses a 
sanitary sewer, provide minimum 18" vertical clearance and waterproof PVC water pipe 
sleeve (reference sanitary sewer materials) sealed at both ends for distance of 10' from 
sewer in both directions.   

C. Provide thrust restraints for 3" and larger exterior water piping joints, hydrants, caps, 
plugs, fittings and bends of 22-1/2 degrees or more. Field apply continuous anti-corrosion 
coating to rodded restraint components. Protect mechanical joints, nuts and bolts from 
concrete cover. Cover with 8 mil sheet or tube polyethylene material sleeve.  

D. Install interior water piping with drain valves where indicated and at low points of system 
to allow complete drainage. Install shutoff valves where indicated and at the base of 
risers to allow isolation of portions of system for repair. Do not install water piping within 
exterior walls.  

E. Prior to use, isolate and fill system with potable water. Allow to stand 24 hours. Flush 
each outlet proceeding from the service entrance to the furthest outlet for minimum of 1 
minute and until water appears clear. Fill system with a solution of water and chlorine 
containing at least 50 parts per million of chlorine and allow to stand for 24 hours. 
Alternately a solution containing at least 200 parts per million of chlorine may be used 
and allowed to stand for 3 hours. Flush system with potable water until chlorine 
concentration is no higher than source water level.   

F. Wait 24 hours after final flushing. Take samples of water for lab testing. The number and 
location of samples shall be representative of the system size and configuration and are 
subject to approval by Engineer. Test shall show the absence of coliform bacteria. If test 
fails, repeat disinfection and testing procedures until no coliform bacteria are detected. 
Submit test report indicating date and time of test along with test results.  

3.08 DIELECTRIC UNIONS AND FLANGES  

A. Install dielectric unions, waterway fittings, or flanges at each point where a copper-to-
steel pipe connection is required in domestic water systems.  
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3.09 UNIONS AND FLANGES  

A. Install a union or flange at each connection to each piece of equipment and at other items 
which may require removal for maintenance, repair, or replacement. Where a valve is 
located at a piece of equipment, locate the flange or union connection on the equipment 
side of the valve. Concealed unions or flanges are not acceptable.  

B. Union and flanges for disconnect and servicing area not required in installations using 
grooved mechanical joint couplings.  (The couplings shall serve as unions and disconnect 
points).  

3.10 PIPING SYSTEM LEAK TESTS  

A. Isolate or remove components from system which are not rated for test pressure. Perform 
final testing for medical and lab gas with all system components in place. Test piping in 
sections or entire system as required by sequence of construction. Do not insulate or 
conceal pipe until it has been successfully tested.   

B. If required for the additional pressure load under test, provide temporary restraints at 
fittings or expansion joints. Backfill underground water mains prior to testing with the 
exception of thrust restrained valves which may be exposed to isolate potential leaks.  

C. For hydrostatic tests, use clean water and remove all air from the piping being tested by 
means of air vents or loosening of flanges/unions. Measure and record test pressure at 
the high point in the system.  

D. For air or nitrogen tests, gradually increase the pressure to not more than one half of the 
test pressure; then increase the pressure in steps of approximately one-tenth of the test 
pressure until the required test pressure is reached. Examine all joints and connections 
with a soap bubble solution or equivalent method. System will not be approved until it can 
be demonstrated that there is no measurable loss of test pressure during the test period.   

E. Inspect system for leaks. Where leaks occur, repair the area with new materials and 
repeat the test; caulking will not be acceptable.  

F. Entire test must be witnessed by the Owner's representative. All pressure tests are to be 
documented. 

  

System 
Test 

Medium 
Initial Test 

Pressure Duration 
Final Test 

Pressure Duration 

Below Ground  
Domestic Water 

Water N/A 200 psig 2 Hour 

Above Ground  
Domestic Water 

Water N/A 100 psig 8 Hour 

Above Ground  
Non-Potable Water 

Water N/A 100 psig 8 Hour 

Below Ground  
Non-Potable Water 

Water N/A 100 psig 8 Hour 

 

 

END OF SECTION 
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SECTION 22150 

 

SANITARY WASTE AND VENT 

PART 1 -  GENERAL  

1.01 SCOPE  

A. This section contains specifications for sanitary waste and vent plumbing pipe and pipe 
fittings.  

1.02 REFERENCE STANDARDS  

ANSI A21.4  

ANSI A21.11  

ANSI A21.51  

ANSI B16.3 Malleable Iron Threaded Fittings  

ANSI B16.4 Cast Iron Threaded Fittings  

ANSI B16.5 Pipe Flanges and Flanged Fittings  

ANSI B16.22 Wrought Copper and Wrought Copper Alloy Solder Joint Pressure Fittings  

ANSI B16.29 Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - DWV  

ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc Coated Welded and Seamless  

ASTM A74 Cast Iron Soil Pipe and Fittings  

ASTM A105 Forgings, Carbon Steel, for Piping Components  

ASTM A126 Gray Cast Iron Castings for Valves, Flanges, and Pipe Fittings  

ASTM A234 Pipe Fittings-Wrought Carbon Steel & Alloy Steel for Moderate & Elevated 
Temperatures  

ASTM A861 High Silicon Iron Pipe and Fittings  

ASTM A888 Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and 
Vent Piping Applications  

ASTM B32 Solder Metal  

ASTM B88 Seamless Copper Water Tube  

ASTM B280 Seamless Copper Tube for Air Conditioning and Refrigeration Field Service  

ASTM B306 Copper Drainage Tube (DWV)  

ASTM B813 Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube  

ASTM C76 Reinforced Concrete Culvert, Storm Drain and Sanitary Pipe  

ASTM C564 Rubber Gaskets for Cast Iron Soil Pipe and Fittings  

ASTM D1785 Poly Vinyl Chloride (PVC) Plastic Pipe  
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ASTM D2241 Poly Vinyl Chloride (PVC) Pressure-Rated Pipe (SDR Series)  

ASTM D2466 Poly Vinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 40  

ASTM D2564 Solvent Cements for Poly Vinyl Chloride (PVC) Plastic Pipe and Fittings  

ASTM D2665 Poly Vinyl Chloride (PVC) Plastic Drain, Waste and Vent Pipe and Fittings  

ASTM D2729 Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings  

ASTM D2774 Recommended Practice for Underground Installation of Thermoplastic Pressure 
Piping  

ASTM D2855 Making Solvent Cemented Joints with Poly Vinyl Chloride (PVC) Pipe and Fittings  

ASTM D3034 Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings  

ASTM D3139 Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals  

ASTM D3212 Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals  

ASTM D3222 Unmodified Poly Vinylidene Fluoride (PVDF) Molding Extrusion and Coating 
Materials  

ASTM D3311 Drain, Waste and Vent (DWV) Plastic Fitting Patterns  

ASTM F2618 Standard Specification for Chlorinated Poly Vinyl Chloride (CPVC) Pipe and Fittings 
for Chemical Waste Drainage Systems.  

AWS A5.8 Brazing Filler Metal  

PART 2 -  PRODUCTS  

2.01 SANITARY WASTE AND VENT  

A. INTERIOR ABOVE GROUND:   

1. Solid Wall SCH 40 PVC pipe and fittings. 

2. Type M copper water tube, H (drawn) temper, ASTM B88; with cast copper 
drainage fittings (DWV), ANSI B16.23; wrought copper drainage fittings (DWV), 
ANSI B16.29; lead free (<.2%)  solder, ASTM B32; flux, ASTM B813; copper 
phosphorous brazing alloy, AWS A5.8 BCuP.   

B. INTERIOR BELOW GROUND:   

1. Solid Wall SCH 40 PVC or Cast iron soil pipe and fittings, hub and spigot, service 
weight, ASTM A74; with neoprene rubber compression gaskets, ASTM C564. 

 

C. EXTERIOR BELOW GROUND 15" AND SMALLER:  

1. Solid Wall SCH 40 PVC or Cast iron soil pipe and fittings, ASTM A74; with 
neoprene rubber compression gaskets, ASTM C564.   

2.02 SUBMITTALS 

A. Provide schedule indicating the ASTM specification number of the pipe being proposed 
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along with its type and grade, and sufficient information to indicate the type and rating of 
fittings for each service.  

B. Provide statement from manufacturer that pipe furnished meets the ASTM specification 
contained in this section.  

2.03 QUALITY ASSURANCE  

A. Piping materials shall bear label, stamp, or other markings of specific testing agencies. 

B. Any installed material not meeting the specification requirements must be replaced with 
material that meets these specifications without additional cost to the Owner.  

2.04 DELIVERY, STORAGE, AND HANDLING  

A. Promptly inspect shipments to ensure that the material is undamaged and complies with 
specifications.  

B. Cover pipe to prevent corrosion or deterioration while allowing sufficient ventilation to 
avoid condensation.  Do not store materials directly on grade.  Protect pipe, tube, and 
fitting ends so they are not damaged.  Where end caps are provided or specified, take 
precautions so the caps remain in place.  Protect fittings, flanges, and unions by storage 
inside or by durable, waterproof, above ground packaging.  

C. Offsite storage agreements will not relieve the contractor from using proper storage 
techniques.  

D. Storage and protection methods must allow inspection to verify products.  

2.05 SYSTEM CRITERIA  

A. Use only new material, free of defects, rust and scale, and meeting the latest revision of 
ASTM as listed in this specification.  

B. Construct all piping for the highest pressures and temperatures in the respective system.   

C. Non-metallic piping will be acceptable only for the services indicated.  It will not be 
acceptable in ventilation plenum spaces, including plenum ceilings.  

D. Where weld fittings or mechanical grooved fittings are used, use only long radius elbows 
having a centerline radius of 1.5 pipe diameters.  

E. Where ASTM A53 type F pipe is specified, grade A type E or S, or grade B type E or S 
may be substituted at Contractor's option.  Where the grade or type is not specified, 
Contractor may choose from those commercially available.  

F. Where ASTM B88, type L H (drawn) temper copper tubing is specified, ASTM B88, type 
K H (drawn) temper copper tubing may be substituted at Contractor's option.  

PART 3 -  EXECUTION  

3.01 GENERAL  

A. Install pipe and fittings in accordance with reference standards, manufacturer’s 
recommendations and recognized industry practices.  

3.02 PREPARATION  
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A. Cut pipe ends square. Ream ends of piping to remove burrs. Clean scale and dirt from 
interior and exterior of each section of pipe and fitting prior to assembly.  

3.03 INSTALLATION  

A. Install all piping parallel to building walls and ceilings and at heights which do not obstruct 
any portion of a window, doorway, stairway, or passageway.  Where interferences 
develop in the field, offset or reroute piping as required to clear such interferences.  
Coordinate locations of plumbing piping with piping, ductwork, conduit and equipment of 
other trades to allow sufficient clearances.  In all cases, consult drawings for exact 
location of pipe spaces, ceiling heights, door and window openings, or other architectural 
details before installing piping.  

B. Where copper or steel piping is embedded in masonry or concrete, provide protective 
sleeve covering of elastomeric pipe insulation.  

C. Install underground warning tape 6"-12" below finished grade above all exterior below 
ground piping. Where existing underground warning tape is encountered, repair and 
replace.  

D. Maintain piping in clean condition internally during construction.  

E. Provide clearance for installation of insulation, access to valves and piping specialties.  

F. Provide anchors, expansion joints, swing joints and/or expansion loops so that piping 
may expand and contract without damage to itself, equipment, or building.  

G. Do not route piping through transformer vaults or above transformers, panel boards, or 
switchboards, including the required service space for this equipment, unless the piping 
is serving this equipment.  

H. Install all valves and piping specialties, including items furnished by others, as specified 
and/or detailed. Provide access to valves and specialties for maintenance. Make 
connections to all equipment, fixtures and systems installed by others where same 
requires the piping services indicated in this section.   

3.04 COPPER PIPE JOINTS  

A. Remove all slivers and burrs remaining from the cutting operation by reaming and filing 
both pipe surfaces. Clean fitting and tube with metal brush, emery cloth or sandpaper. 
Remove residue from the cleaning operation, apply flux and assemble joint to socket 
stop. Apply flame to fitting until solder melts when placed at joint. Remove flame and feed 
solder into joint until full penetration of cup and ring of solder appears. Wipe excess 
solder and flux from joint.  

3.05 THREADED PIPE JOINTS  

A. Use a thread lubricant or Teflon tape when making joints; no hard setting pipe thread 
cement or caulking will be allowed.  

3.06 MECHANICAL HUBLESS PIPE CONNECTIONS  

A. Place the gasket on the end of one pipe or fitting and the clamp assembly on the end of 
the other pipe or fitting. Firmly seat the pipe or fitting ends against the integrally molded 
shoulder inside the neoprene gasket. Slide the clamp assembly into position over the 
gasket. Tighten fasteners to manufacturer's recommended torque.  
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3.07 PUSH-ON GASKETED PIPE CONNECTIONS  

A. Clean pipe end, bell, gasket seat and gasket of dirt or debris. Coat end of pipe and 
gasket with gasket lubricant. Ensure pipe is supported off the ground so lubricant does 
not pick up dirt. Push spigot end into gasket bell with levered pipe joining tool 
recommended by pipe manufacturer. Large diameter exterior mains may be joined by 
pushing end of pipe section with backhoe against wood blocking over pipe end. Insert to 
fully seated position or to reference mark on pipe.  

3.08 SANITARY WASTE AND VENT  

A. Verify invert elevations and building elevations prior to installation. Install exterior piping 
pitched to drain at indicated elevations and slope. Install interior piping pitched to drain at 
minimum slope of 1/4" per foot for 2” and smaller piping and 1/8" per foot for piping 3" 
and larger.  

B. Install exterior piping below predicted frost level and not less than 3 feet bury depth to top 
of pipe wherever possible.  

C. Flush piping inlets (floor drains, hub drains, mop basins, fixtures, etc.) with high flow of 
water at completion of project to demonstrate full flow capacity. Remove blockages and 
make necessary repairs where flow is found to be impeded.  

3.09 PIPING SYSTEM LEAK TESTS  

A. Isolate or remove components from system which are not rated for test pressure.  Test 
piping in sections or entire system as required by sequence of construction. Do not 
insulate or conceal pipe until it has been successfully tested.  

B. If required for the additional pressure load under test, provide temporary restraints at 
fittings or expansion joints. Backfill underground water mains prior to testing with the 
exception of thrust restrained valves which may be exposed to isolate potential leaks.  

C. For hydrostatic tests, use clean water and remove all air from the piping being tested by 
means of air vents or loosening of flanges/unions. Measure and record test pressure at 
the high point in the system.  

D. For air or nitrogen tests, gradually increase the pressure to not more than one half of the 
test pressure; then increase the pressure in steps of approximately one-tenth of the test 
pressure until the required test pressure is reached. Examine all joints and connections 
with a soap bubble solution or equivalent method. System will not be approved until it can 
be demonstrated that there is no measurable loss of test pressure during the test period.   

E. Inspect system for leaks. Where leaks occur, repair the area with new materials and 
repeat the test; caulking will not be acceptable.  

F. Entire test must be witnessed by the local authority having jurisdiction. All pressure tests 
are to be documented.  

 

System Test 

Medium 

Initial Test 

Pressure Duration 

Final Test 

Pressure Duration 

Sanitary Waste & Vent Water N/A 10’ Water 2 Hour 

 
 

END OF SECTION 
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SECTION 220160 

 

NATURAL GAS SYSTEM 

 

PART 1 -  GENERAL  

1.1 SUMMARY  

A. This section covers the complete natural gas system installation, within and to five (5) feet 
beyond building perimeter unless noted otherwise on Contract Drawings, including but not 
limited to piping, regulators, unions, valves, installation, testing and other normal parts that 
make the systems complete, operable, code compliant and acceptable to the authorities 
having jurisdiction. 

1.2 REFERENCE STANDARDS  

A. The latest published edition of a reference shall be applicable to this Project unless 
identified by a specific edition date.  

B. All reference amendments adopted prior to the effective date of this Contract shall be 
applicable to this Project. 

C. All materials, installation and workmanship shall comply with the applicable requirements 
and standards addressed within the following references:  

D. 2015 Edition of the International Fuel Gas Code. 

E. Latest Edition of NFPA 54, National Fuel Gas Code. 

1.3 QUALITY ASSURANCE  

A. All materials, equipment and Work shall meet or exceed all applicable federal, state and 
local requirements and conform to codes and ordinances of authorities having jurisdiction. 

B. Valves: Manufacturer’s name, size, standards compliance and pressure rating clearly 
marked on outside of valve body. 

C. Welding Materials and Procedures: Conform to ASME Code and applicable state labor 
regulations. 

1.4 SUBMITTALS  

A. Product Data:  

B. Provide code and standards compliance verification, manufacturer's product data and 
ratings on pipe materials, pipe fittings, regulators, valves and accessories.  

1.5 DELIVERY, STORAGE and HANDLING  

A. Accept valves on Site in shipping containers with labeling in place, inspect for damage and 
store with a minimum of handling. Store plastic piping under cover out of direct sunlight. Do 
not store materials directly on the ground. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 
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D. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work and isolating parts of completed system. 

1.6 EXTRA MATERIALS  

A. Provide one (1) plug valve wrench for every ten (10) plug valves sized 2 inches and 
smaller, minimum of one. Provide each plug valve sized 2-1/2 inches and larger with a 
wrench incorporating a setscrew. 
 

PART 2 -  PRODUCTS  

2.1 GENERAL  

A. All materials shall meet or exceed all applicable referenced standards, federal, state and 
local requirements, and conform to codes and ordinances of authorities having jurisdiction.  

B. Natural gas pressures shall not exceed five (5) pounds per square inch gauge on Owner’s 
side of the meter. 

C. Pipe joint compound shall be lead-free, non-toxic, non-hardening, insoluble in the presence 
of natural gas and compliant with ANSI/NSF 61 and Federal Specification TT-S-1732. 
Temperature service range of -15 degrees F to +400 degrees F, manufactured by Hercules 
“MegaLoc” or approved equal by Rectorseal, La-Co or Oatey. 

2.2 PIPING 

A. Buried Piping Outside of Building: 

B. Polyethylene, SDR-11, ASTM D2513 pipe and fittings with heat fusion socket joints. 

C. Polyethylene pipe and fitting materials shall be compatible and by same manufacturer to 
ensure uniform melting and a proper bond. Fabricated fittings shall not be used.  

D. Provide connection between buried plastic gas service piping and metallic riser in 
accordance with the gas code. Provide metallic riser consisting of HDPE fused coating on 
steel pipe for connection to above ground building distribution piping. Underground 
horizontal metallic portion of riser shall be at least twenty four inches in length before 
connecting to the plastic service pipe. An approved transition fitting or adaptor meeting 
design pressure rating and plastic pipe manufacturers recommendations shall be used 
where the plastic joins the metallic riser. 

E. Above Ground Piping Outside of Building (Including roof): 

F. Piping 2 inches and smaller shall be seamless Schedule 40 black steel, ASTM A106 or 
ASTM A53 Type "S", Grade A or B, with Class 150 black malleable iron threaded fittings 
conforming to ASME B16.3. 

G. Piping 2½  inches and larger shall be Type "S" seamless or Type "E" electric resistance 
welded Schedule 40 black steel, ASTM A53, Grade A or B, with Schedule 40 wrought 
carbon steel fittings, ASTM A 234 and butt weld joints. 
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H. Provide factory-applied, three-layer coating of epoxy, adhesive, and PE or field applied 
primer and epoxy paint coating on all pipe and fittings. Field applied coating is restricted to 
fittings and short sections of pipe necessarily stripped for threading or welding. Field 
coating shall be manufactured by Amercoat Type 240 or approved equal and applied in 
accordance with manufacturer's recommendations. Galvanizing shall not be considered 
adequate protection. 

2.3 UNDERGROUND WARNING TAPE 

A. Minimum 3 inch wide polyethylene detectable type marking tape. The tape shall be 
resistant to alkalis, acids and other destructive agents found in soil and impregnated with 
metal so that it can be readily recognized after burial by standard locating equipment. 

B. Lamination bond of one (1) layer of Minimum 0.35 mils thick aluminum foil between two (2) 
layers of minimum 4.3 mils thick inert plastic film. 

C. Minimum tensile strength: 63 LBS per 3 IN width. 

D. Minimum elongation: 500 percent. 

E. Provide continuous yellow with black letter printed message repeated every 16 to 36 inches 
warning of pipe buried below (e.g.: "CAUTION GAS LINE BURIED BELOW"). 

F. Manufactured by Reef Industries “Terra Tape” or approved equal.  

2.4 VALVES 

A. All valves shall be designed, manufactured and approved for natural gas service.  

B. Line Shut-off Valves sizes 2 inches and smaller shall be iron body lubricated plug valve 
conforming to ASTM-A-126, U.L. Listed and A.G.A. Approved for natural gas service with 
threaded ends, wrench operation, rated for 200 WOG service pressure and –20 to 200 
degrees F., manufactured by Resun Model R-1430, Nordstrom Model 142, or approved 
equal. 

C. Line Shut-off Valves sizes 2½ inches and larger shall be iron body lubricated plug valve 
conforming to ASTM-A-126, U.L. Listed and A.G.A. Approved for natural gas service with 
flanged ends, wrench operation, rated for 200 WOG service pressure and –20 to 200 
degrees F., manufactured by Resun Model R-143, Nordstrom Model 143, or approved 
equal. 

D. Appliance/Equipment Shut-off Valves at local connections sizes 2 inches and smaller shall 
be bronze body, full port ball or butterfly type, U.L. Listed and A.G.A. Approved for natural 
gas service with threaded ends, quarter turn lever handle operation, rated for 175 W.O.G. 
service pressure and 30 to 275 degrees F., manufactured by Nibco Model T585-70-UL, 
Model T580-70-UL, Milwaukee Model BB2-100, or approved equal. 

E. Manual Emergency Shut-off Valves sizes 2 inches and smaller shall be bronze body, full 
port ball or butterfly type, U.L. Listed and A.G.A. Approved for natural gas service with 
threaded ends, quarter turn lever handle operation, rated for 175 W.O.G. service pressure 
and 30 to 275 degrees F., manufactured by Nibco Model T585-70-UL, Model T580-70-UL, 
Milwaukee Model BB2-100, or approved equal. 

F. Automatic Emergency Shut-off Valves shall be U.L. Listed F.M. Approved for natural gas 
service, 2-way electrically tripped solenoid type; fail safe closed; manual reset; Type 1 
solenoid enclosure; NBR seals and disc; stainless steel core tube and springs; copper coil; 
manufactured by ASCO Red Hat Series 8044, or approved equal. 
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2.5 PRESSURE REGULATORS 

A. All pressure regulators shall be designed, manufactured and approved for natural gas 
service.  

B. Pressure regulators for individual service lines shall be capable of reducing distribution line 
pressure to pressures required for users. Pressure relief shall be set at a lower pressure 
than would cause unsafe operation of any connected user. Regulator shall have a single 
port with orifice diameter no greater than that recommended by manufacturer for the 
maximum gas pressure at the regulator inlet. Regulator vent valve shall be of resilient 
materials designed to withstand flow conditions when pressed against valve port. Regulator 
shall be capable of limiting build-up of pressure under no-flow conditions to 50 percent or 
less of the discharge pressure maintained under flow conditions. Commercial grade 
diaphragm type with internal relief valve, vent valve, cast iron body, Buna-N diaphragm.  
Manufactured by Rockwell or Fisher. 

C. Install pressure gauge adjacent to and downstream of each line pressure regulator. 

2.6 UNIONS 

A. Unions in 2 inches and smaller in ferrous lines shall be right and left hand nipple/coupling 
assembly, or ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 
and threaded ends, 2-1/2 inches and larger shall be ground flange unions. Companion 
flanges on lines at various items of equipment, machines and pieces of apparatus may 
serve as unions to permit disconnection of piping.  

B. Unions connecting ferrous pipe to copper or brass pipe shall be dielectric type. 

C. Above grade flexible stainless steel appliance/equipment connectors shall conform with 
AGA under the ANSI Z21.69 Standard. Hose shall be braided stainless steel with a 
polyolefin heat-shrink tubing with high flame-retardant qualities. Hose shall be equipped 
with malleable iron unions and spring loaded brass quick-link couplings. An easily 
accessible manual shut-off valve shall be installed ahead of all hose connections. Specify 
T&S Brass "Safe-T-Link" or approved equal. 

2.7 FLANGES 

A. All 150 lb. and 300 lb. ANSI flanges shall be domestically manufactured, weld neck forged 
carbon steel, conforming to ANSI B16.5 and ASTM A-181 Grade I or II or A-105-71. Slip on 
flanges shall not be used. Each fitting shall be stamped as specified by ANSI B16.9 and, in 
addition, shall have the laboratory control number stenciled on each fitting for ready 
reference as to physical properties and chemical composition of the material. Flanges shall 
have the manufacturer’s trademark permanently identified in accordance with MSS SP-25. 
Bolts used shall be carbon steel bolts with semi-finished hexagon nuts of American 
Standard Heavy dimensions. Bolts shall have a tensile strength of 60,000 psi and an elastic 
limit of 30,000 psi. Flat-faced flanges shall be required to match flanges on check valves, 
strainers, and other valves and devices. Only one manufacturer of weld flanges will be 
approved. 

B. All flanges shall be gasketed. Contractor shall place gasket between flanges of flanged 
joints. Gaskets shall fit within the bolt circle on raised face flanges and shall be full face on 
flat face flanges. Gaskets shall be cut from 1/16 inch thick, non metallic, non asbestos 
gasket material suitable for operating temperatures from -150 degrees F to +75 degrees F, 
Klingersil C-4400, Manville Style 60 service sheet packing, or equal. 
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PART 3 -  EXECUTION  

3.1 PREPARATION  

A. Ream pipe ends and remove cutting burrs. Bevel plain end ferrous pipe. 

B. Remove cutting oil, scale and dirt, on inside and outside of piping, before assembly. 

3.2 EQUIPMENT CONNECTIONS 

A. Provide specified connections, shutoff valves, regulators and unions at each and every 
appliance and piece of equipment requiring natural gas. 

B. Provide and install union type connections at all equipment to permit removal of service 
piping.   

C. Gas service connections shall have a diameter at least one pipe size larger than that of the 
inlet connection to the equipment as provided by the manufacturer and be of adequate size 
to provide the total input demand of the connected equipment. 

D. Provide listed and labeled appliance connectors complying with ANSI Z21.69 and listed for 
use with food service equipment having casters, or that is otherwise subject to movement 
for cleaning, and other large movable equipment. Connectors shall have listed and labeled 
quick-disconnect devices and shall have retaining cables attached to structures and 
equipment. Connectors shall not be concealed within or extended through wall, floor or 
partition and shall be located entirely in the same room as the connected equipment. 
Provide an accessible shut-off valve not less than the nominal size of the equipment 
connector, immediately ahead of the connector. 

E. Rigid metallic pipe and fittings shall be used at service connections to all stationary 
equipment. 

3.3 INSTALLATION 

A. Installation shall meet or exceed all applicable federal, state and local requirements, 
referenced standards and conform to codes and ordinances of authorities having 
jurisdiction. 

B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Provide support for and connections to natural gas service meter in accordance with 
requirements of the utility company, when so indicated on the Drawings. 

D. All installation shall be in accordance with manufacturer’s published recommendations. 

E. Distribution piping shall be as short and as direct as practicable between the point of 
delivery and the outlets. 

F. Do not install underground piping when bedding is wet or frozen. 

G. Bury all underground piping at least 3 feet below finished grade. Provide a continuous 
detectable warning tape on tamped backfill, 12 inches above all buried non-metallic gas 
lines. 

H. Do not install gas piping in the same trench with other utilities. The minimum horizontal 
clearance between gas pipe and parallel utility pipe shall be 2 feet. Do not install gas pipe 
through catch basins, vaults, manholes or similar underground structures. 
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I. Install and support all polyethylene piping in accordance with manufacturer's 
recommendations. All heat fusion welds shall be performed by welders qualified to the 
manufacturer’s procedures. 

J. Polyethylene piping shall not be installed above ground. 

K. Provide connection between buried plastic gas piping and metallic riser in accordance with 
the gas code. 

L. All above ground gas piping shall be electrically continuous and bonded to electrical system 
ground conductor in accordance with NFPA 70. 

M. Provide and install union type fittings at proper points to permit dismantling or removal of 
pipe. No unions will be required in welded lines except at equipment connections. Where 
union type fittings are necessary for piping dismantling purposes, right and left nipples and 
couplings shall be used.  Flanges, ground-joint unions or approved flexible appliance 
connectors may be used at exposed fixture, appliance or equipment connections. 

N. Provide dielectric isolation device where copper lines connect to ferrous lines or equipment, 
such as dielectric coupling or dielectric flange fitting.  

O. Valves, regulators, flanges, union type fittings and similar appurtenances shall be 
accessible for operation and servicing and shall not be located above ceilings, within 
chases, walls/partitions, spaces utilized as return air plenums or non-accessible locations. 

P. Route piping in orderly manner and maintain gradient. Install piping to conserve building 
space. Group piping whenever practical at common elevations. 

Q. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. 

R. Make service connections at the top of the main, whenever the depth of the main is 
sufficient to allow top connections. When service connections cannot be made at the top of 
the main, they shall be made on the side of the main no lower than the horizontal midpoint 
of the gas main. 

S. Close nipples, bushing and cross type fittings shall not be installed in any gas piping 
system.  

T. Slope piping and arrange to drain at low points. Install drip/sediment traps at points where 
condensate and debris may collect. Locate drip/sediment traps where readily accessible for 
cleaning and emptying. Do not install where condensate would be subject to freezing. 
Construct drip/sediment traps using tee fitting with capped nipple connected to bottom 
outlet. Use minimum-length nipple of 3 pipe diameters, but not less than 4 inches long, and 
same size as connected pipe. Cap shall be screwed pattern, black, standard weight, 
malleable iron. Install with adequate space for removal of cap. 

U. Install valves for shut off and to isolate equipment, parts of systems, or vertical risers. All 
valves shall be located such that servicing and operation is possible. All flanged valves 
shown in horizontal lines with the valve stem shall be positioned so that the valve stem is 
inclined one bolt hole above the horizontal position. Screw pattern valves placed in 
horizontal lines shall be installed with their valve stems inclined at an angle of a minimum of 
30 degrees above the horizontal position. All valves must be true and straight at the time 
the system is tested and inspected for final acceptance.  

V. Install line shut-off valve at each branch connection to riser.  
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W. Provide adequate clearance for access to and operation of all valves. 

X. Install valves with stems upright or horizontal, not inverted unless required otherwise by the 
valve manufacturer. 

Y. Pipe vents from gas pressure reducing valves and pipe casing sleeves to the exterior of the 
building and terminated with outlet turned down and capped with corrosion resistant insect 
screen. Vent terminations shall be at least seven feet above grade or pedestrian traffic and 
a minimum three (3) feet above or twenty-five (25) feet horizontally from all air intakes or 
building openings. 

Z. Above ground horizontal natural gas and encasement piping shall be supported at intervals 
of no greater than 6 foot for 1/2 inch piping, 8 foot for 3/4 inch and 1 inch piping and 10 foot 
for 1-1/4 inches and larger piping. Vertical piping shall be supported at each floor level and 
at intervals as specified for horizontal piping. 

AA. Extension bars shall not be used for supporting gas or encasement piping. Gas or 
encasement piping shall not be used to support any other piping or component. 

BB. Provide piping and valve identification in accordance with Project Specification Section 20 
05 53. 

3.4 INSTALLATION OF WELDED PIPING 

A. Welding of pipe in normally occupied buildings is prohibited. Off-Site welding is acceptable. 
Should welding be required in a normally occupied building for connecting to an existing 
welded system, obtain written approval from the Owner and comply with Owner’s fire and 
life safety requirements. 

B. Piping and fittings shall be welded and fabricated in accordance with ASME/ANSI the latest 
editions of Standard B32.1 for all systems from the Code for Pressure Piping. Machine 
beveling in shop is preferred. Field beveling may be done by flame cutting to recognized 
standards. 

C. Ensure complete penetration of deposited metal with base metal. Provide filler metal 
suitable for use with base metal. Maintain inside of fittings free from globules of weld metal. 
All welded pipe joints shall be made by the fusion welding process, employing a metallic 
arc or gas welding process. All pipes shall have the ends beveled 37-½ inch degrees and 
all joints shall be aligned true before welding. Except as specified otherwise, all changes in 
direction, intersection of lines, reduction in pipe size and the like shall be made with factory-
fabricated welding fittings. Mitering of pipe to form elbows, notching of straight runs to form 
tees, or any similar construction will not be permitted. 

D. Align piping and equipment so that no part is offset more than 1/16 inch. Set all fittings and 
joints square and true and preserve alignment during welding operation. Use of alignment 
rods inside pipe is prohibited. 

E. Contractor shall not permit any weld to project within the pipe so as to restrict it. Tack 
welds, if used, must be of the same material and made by the same procedure as the 
completed weld. Otherwise, remove tack welded during welding operation. 

F. Do not split, bend, flatten or otherwise damage piping before, during or after installation. 

G. Remove dirt, scale and other foreign matter from the inside of piping, by swabbing or 
flushing, prior to the connection of other piping sections, fittings, valves or equipment. 
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H. In no cases shall Schedule 40 pipe be welded with less than three passes including one 
stringer/root, one filler and one lacer. Schedule 80 pipe shall be welded with not less than 
four passes including one stringer/root, two filler and one lacer. In all cases, however, the 
weld must be filled before the cap weld is added. 

3.5 TESTING  

A. All natural gas systems shall be inspected, tested, purged and placed into operation in 
accordance with NFPA 54 and as required herein. 

B. All necessary apparatus for conducting tests shall be furnished by the Contractor and 
comply with the requirements of NFPA 54. 

C. All new rough-in distribution piping and affected portions of existing systems connected to, 
shall be subjected to a pneumatic test pressure utilizing clean, dry air and must be 
demonstrated to be absolutely tight when subjected to the pressures and time durations 
listed herein. All equipment and components designed for operating pressures of less than 
the test pressure shall not be connected to the piping system during test. 

D. Systems on which the normal operating pressure is less than 0.5 pounds per square inch 
gauge (psig), the test pressure shall be 5.0 psig and the time interval shall be 30 minutes. 

E. Systems on which the normal operating pressure is between 0.5 psig and 5.0 psig, the test 
pressure shall be 1.5 times the normal operating pressure or 5.0 psig, whichever is greater, 
and the time interval shall be 30 minutes. 

F. Systems on which the normal operating pressure is 5.0 psig or greater, the test pressure 
shall be 1.5 times the normal operating pressure, and the time interval shall be one (1) 
hour. 

G. After testing is complete, the entire gas system shall be purged with dry nitrogen to 
eliminate all air, debris and moisture from the piping before natural gas is introduced into 
the system. 

H. After successful results of pressure test and purging have been completed, a leakage test 
shall be performed in accordance with NFPA 54 Appendix D. 

I. Connect, inspect and purge gas utilization equipment, lab hook-ups and outlets, and place 
into operation only after successful results of pressure test, leakage test and purging have 
been completed and accepted. 

J. Testing operations shall be repeated until gas-piping systems are absolutely tight at the 
pneumatic test pressures indicated above. 

K. Pressure test gas piping sleeve system with clean, dry compressed air at 15 psig by 
temporarily sealing all openings between gas carrier pipe and sleeve and vent openings. 
Sleeve systems must be demonstrated to be absolutely tight when subjected to this 
pressure for a period of four hours. 

END OF SECTION  
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SECTION 23 00 10 

MECHANICAL GENERAL  
 

PART 1 - GENERAL 

1.01. CONTRACT DOCUMENTS 

A. Drawings are diagrammatic, due to scale, and indicate the general arrangements and 
geometric relationships of equipment, systems, and services.  They are not intended to 
show or indicate every offset, sequence, device, option, fitting, valve, or accessory.  Plan 
work around building details and other crafts. Do not scale drawings for exact sizes and 
locations. 

B. Contractor shall base all his measurements, both horizontal and vertical, from established 
benchmarks. All work shall agree with these established lines and levels. Contractor shall 
verify all measurements at site and check correctness as related to the work. 

C. In case of interferences between trades, Engineer will decide which work is to take 
precedence regardless of work that might be installed. 

1.02. CODES, ORDINANCES, INSPECTIONS AND PERMITS 

A. Work is to be executed and inspected in accordance with local and State codes, laws, 
ordinances, rules and regulations applicable to particular class of work, including the 
State Mechanical Code, State Plumbing Code, State Gas Code, and State Fire Code.  
Associated fees shall be paid by the Contractor. 

B. Should any part of drawings or specifications be found to be in conflict with applicable 
codes or ordinances, notify the Engineer, in writing, within 72 hours prior to bid deadline 
for review and/or correction of bid documents. After project bidding is closed, any 
discovery of code violations shall be promptly reported to the Engineer. Any work 
performed in violation of applicable codes or ordinances shall be corrected without 
additional expense to the Owner or his representatives.  

C. Pressure and heating vessels, including hot water storage containers, shall be 
constructed in compliance with the rules and regulations of the Boiler Inspection Division 
of the State.  All installations of such equipment shall be made by a firm licensed and 
approved by the Boiler Inspection Division of the State. 

D. Facilities shall be installed in compliance with the requirements of the current version of 
the Americans with Disabilities Act (ADA). Installation of mechanical and plumbing 
systems including fixtures and control mounting heights, clear knee space, and access 
clearances shall comply with ADA required dimensions, and as shown on details or 
schedules when shown. 

E. Contractor shall arrange with County, City or State, if City has no ordinances covering 
work, for complete inspection, paying all charges required. Give proper authority requisite 
notice relating the work; afford Engineer and authorized inspectors adequate access to 
the Work for inspection; and be responsible for all violations of law. Upon completion of 
work, have work inspected, if required, obtaining certificates of inspection and approval 
from inspecting agency and deliver certificates to Engineer and Owner. 
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1.03. REVIEW OF CONTRACT DOCUMENTS AND SITE 

A. With the submission of his bid, Contractor shall give written notice to the Engineer of any 
materials or apparatus believed inadequate or unsuitable, in violation of laws, ordinances, 
rules or regulations of Authorities having jurisdiction, and any necessary items of work 
omitted. In the absence of such written notice, it is mutually agreed that the Contractor 
has included the cost of all required items in his proposal for a complete project.   

B. Contractor shall acknowledge that he has examined the Plans, Specifications, and Site, 
and that from his own investigation he has satisfied himself as to the nature and location 
of the work; the general and local conditions, particularly those bearing upon 
transportation, disposal, handling and storage or materials; availability of labor, water, 
electric power, roads and uncertainties of weather; the confirmation and condition of the 
ground; the characters, quality and quantity of subsurface materials to be encountered; 
the character of equipment and facilities needed preliminary to and during the execution 
of the Work, especially the prohibited use of Owner’s permanent equipment, ductwork, 
and controls; all federal, state, county, township and municipal laws, ordinances, and 
regulations particularly those relating to employment of labor, wage rates, and 
construction methods; and all other matters which can in any way affect the Work or the 
associated cost of the Work under this Contract. Any failure by the Contractor to acquaint 
himself with the available information concerning these conditions will not relieve him 
from the responsibility for estimating properly the difficulty or cost of successfully 
performing the work. 

C. If, during the performance of the work, the Contractor finds a conflict, error or discrepancy 
between or among one or more of the Sections or between or among one or more 
Sections and the Drawings, furnish the higher performance requirements.  The higher 
performance requirement shall be considered the equipment, material, device or 
installation method which represents the most stringent option, the highest quality or the 
largest quantity. 

1.04. USE OF THE OWNER’S EXISITNG AND NEW, PERMANENT HVAC SYSTEM DURING 
CONSTRUCTION 

A. Use of the Owner’s existing and currently being installed, permanent HVAC system 
during Construction shall be allowed where equipment is protected by MERV 8, 
minimum, filtration from construction debris.   

B. HVAC Equipment, Ductwork, and Control Components contaminated by 
construction debris, dirt, and construction dust shall not be acceptable and shall 
be cleaned, or replaced if necessary, at no additional cost to the Owner.  HVAC 
Equipment, Ductwork, and Control components shall be kept clean throughout 
construction.  

C. Maintain a minimum ambient temperature of 50 DEG. F. in areas where construction is in 
progress, unless indicated otherwise in the specifications. 

D. Prevent dust, fumes, construction debris, and odors from entering existing and newly 
installed HVAC equipment, ductwork, and control system components.  Prior to 
commencing work, isolate HVAC equipment.  Where existing HVAC systems will be 
affected, isolate existing supply, return, and exhaust ducts by disconnecting ductwork at 
point where existing duct shall remain.  Cover ends of existing ductwork securely with 
black plastic material. 
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E. Newly installed ductwork shall be thoroughly cleaned before installation.  Each section 
that is installed at the end of the day shall have open ends securely covered with black 
plastic material.  

F. Newly installed HVAC equipment shall be securely covered and protected with black 
plastic material or by other approved method.  After installation of air moving equipment, 
duct connections shall be securely covered with black plastic material.  Connections to 
duct systems shall not be made until final finishes have been installed, areas served are 
clean, and building is ready for HVAC equipment start-up and use. 

G. Securely cover control system components to prevent damage from construction debris, 
dust, and dirt.  Control systems shall not be energized for testing and adjusting until 
HVAC system start-up. 

1.05. SHOP DRAWINGS AND SUBMITTALS 

A. Submit manufacturer's catalog sheets and/or shop drawings covering all phases of work 
included in this Contract.  

B. Arrange submittals in sets and bind in PDF format. Loose sheets are not acceptable. 
Indicate for each item the location, system, or position where it is to be used, arrange by 
equipment type and tab sections. 

1. Individual submittal packages may be made for plumbing, HVAC, fire protection, 
test and balance, and controls. The Contractor may submit up to 5 different 
packages, but where practical provide all submittals in a single PDF. 

2. Items which are required to be resubmitted shall come in a single PDF. Approved 
equipment is not required to be resubmitted. 

3. The Contractor is responsible for verification that all items are submitted.  

C. Submittals shall bear written certification to the effect that the Contractor has examined 
them and found them to include all items required to be submitted and to be in 
accordance with specifications. 

D. Submittals are required even though equipment being furnished is exactly as specified. 

E. Submittals shall include all data required in individual sections of these specifications. 

F. Contractor is responsible for making all submittals required by the specifications for 
approval. If equipment is delivered or installed without an approved submittal, Contractor 
may be required to remove and replace equipment with specified and approved 
equipment, as directed by the Engineer, without additional cost to the project. 

G. Exceptions for Submittals 

1. Exceptions to the Specifications or Drawings shall be clearly defined in a 
separate section of each submittal package.  The submittal shall contain the 
reason for the exception, the exact nature of the exception and the proposed 
substitution so that a proper evaluation may be made by the Engineer.  The 
acceptability of any device or methodology submitted as an “or equal” or 
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“exception” to the Specifications shall be at the sole discretion of the Engineer. 

2. By noting the term “compliance”, it shall be understood that the Contractor is in 
full compliance with the item specified and will provide exactly the same with no 
deviations. 

3. By noting the term “deviation”, it shall be understood that the Contractor prefers 
to provide a different component in lieu of the one specified and in so doing, 
takes full responsibility for making the equipment work as specified and will 
provide any and all ancillary components to make the equipment work at no extra 
cost to the Owner. 

4. By noting the term “alternate”, it shall be understood that the manufacturer 
proposes to provide the same operating function but prefers to do it in a different 
manner and in so doing, takes full responsibility for making the equipment work 
as specified and will provide necessary ancillary components to make the 
equipment work at no extra cost to the Owner. The alternate method shall be 
fully described with schematic diagrams and one-line diagrams as applicable. 

1.06. SUBSTITUTION OF MATERIALS 

A. Final decision as to whether or not a specific piece of equipment meets specifications 
shall rest with Engineer. 

B. Substitution requests will not be accepted prior to bid. 

C. Equipment and material manufacturers are referenced in the Plans and Specifications to 
establish the basis of design and required standards. 

D. With each Substitution Request, submit technical data that will fully establish the equality 
of the proposed substitute product with that listed. Submit completed Substitution 
Request Form. 

E. Substitution Process 

1. The naming of a manufacturer’s product with the words “basis of design” or the 
naming of a single manufacturer’s product on a drawing equipment schedule, on 
other drawings, or in the specifications, establishes that specific product as the 
basis for design. In the absence of any other named acceptable manufacturer’s 
product, provide the “basis of design” product. No substitutions will be accepted. 

2. Where other manufacturer’s names are listed on the drawings or in the 
specifications as acceptable in addition to the “basis of design” product, product 
acceptability for these manufacturers shall be verified via submittal review after 
the project has bid. No other substitutions will be accepted. 

3. Where the words “include but shall not be limited to” or “or equal” are used in 
addition to a manufacturer’s name or a list of manufacturer’s names, product 
acceptability for these manufacturers shall be verified via submittal review after 
the project has bid. 

4. It is the responsibility of the Contractor to provide all of the data necessary to 
establish acceptability of the product. 
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5. The submittal for the substitution will be reviewed for conformance with the 
specifications and equality to the specified products.  Full submittals will be 
required of all equipment.  Substitution submittals will be reviewed and shall be 
rejected if the proposed equipment is found to be different than indicated on the 
Substitution Request Form, or is found deficient compared to scheduled 
performance/or specifications. 

F. Any proposed substitutions of equipment shall be accompanied by product submittal and 
shop drawings showing revised equipment layouts, piping diagrams, ductwork drawings 
and/or wiring diagrams.  Where substituted equipment furnished requires use of larger, 
more, or differently arranged connections, such connections shall be installed to the 
complete satisfaction of Engineer without additional cost to Owner. 

G. The Contractor is responsible for full coordination of all changes required by substituted 
equipment, including dimensional clearance. 

H. The Contractor is responsible for all additional costs of equipment installation, 
coordination and engineering which results from his substitution. This includes all aspects 
of the work including architectural, structural, civil, electrical, and mechanical.  This also 
includes costs for the redesign time of Architects and Engineers. 

I. Costs associated with dimensional, performance, or other deviations from the “basis of 
design” equipment, including engineering costs to evaluate such deviations, shall be paid 
by the Contractor. If a product other than the “basis of design” product is submitted and 
subsequently rejected during the submittal process, Contractor shall provide the “basis of 
design” product. 

J. Should a substitution be accepted and subsequently proven unsatisfactory for the service 
intended within the warranty period, the Contractor shall provide the basis of design, or 
make corrections as directed by Engineer. 

1.07. GUARANTY-WARRANTY 

A. Guarantee shall include capacity and integrated performance of component parts of 
various systems in strict accord with the intent and purpose of these specifications.  
Conduct such tests as herein specified or as may be required by the Engineer to 
demonstrate capacity and performance ability of various systems to maintain specified 
conditions. 

B. Compile and assemble the warranties specified in the mechanical division, tabulated and 
indexed for easy reference. 

C. Provide complete warranty information for each item to include product or equipment; 
date of beginning of warranty or bond; duration of warranty or bond; and names, 
addresses, telephone numbers, and procedures for filing a claim and obtaining warranty 
services. 

D. All materials and equipment shall carry a full year's warranty from time Owner accepts 
building or the date of substantial completion, whichever is earlier, regardless of start-up 
date of equipment, unless a longer warranty period is specified under other sections.  
Longer warranty periods for specific items shall be listed in other sections of these 
specifications. 
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PART 2 MATERIAL 

2.01. MATERIAL AND EQUIPMENT 

A. Equipment shall be new, undamaged, and of the same manufacturer except where 
indicated otherwise.  

B. Deliver products to project properly identified with names, model numbers, types, grades, 
compliance labels, and similar information needed for distinct identifications; adequately 
packaged and protected to prevent damage during shipment, storage, and handling. 

C. Store equipment and materials at the site, unless off-site storage is authorized in writing.  
Protect stored equipment and materials from damage. 

D. Protect work and equipment at all times from damage, weather, and entrance of dirt and 
water.  Close pipe and duct openings with caps or plugs during installation.  

2.02. ELECTRICAL 

A. Contractor shall carefully coordinate voltage and amperage requirements of equipment to 
be provided. Coordinate with Electrical Contractor prior to equipment order. Any change 
to electrical systems required by Contractor’s substitutions or uncoordinated equipment 
needs shall be made without cost to the project. 

B. Provide all electrical interlock, control, and other wiring, not covered specifically under the 
electrical drawings and specifications, for proper operation and control of all equipment 
specified under this Division of the specifications. 

C. Supervise and coordinate all electrical work in connection with mechanical systems. 

D. Furnish all motor controllers and contactors, not furnished as part of a motor control 
center, or by Electrical Division for proper operation of all motors. Submit motor data with 
submittals. 

2.03. ROOF AND FLASHINGS 

A. A. Special care shall be taken on roofs to prevent damage.  Promptly repair any 
damage at no additional expense to the Owner.  Comply with bonding requirements of 
new and existing roofs. 

B. B.  Flashings are not covered by this section. Refer to Architectural Division. 

2.04. ACCESS PANELS 

A. Provide access panels in all floors, walls, and plaster and non-lay-in type ceilings as 
required or as indicated to service devices in piping requiring access, controls, devices in 
ductwork requiring access, and other system components requiring access for service or 
regular maintenance. Closely coordinate requirements for access doors before bidding. 

B. Access doors shall be "Milcor" type appropriate for the construction involved.  

C. Size and type shall be as required for proper service and/or as may be directed by the 
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Engineer. Minimum size to be 24” x 24”. 

2.05. ASBESTOS AND OTHER HAZARDOUS OR TOXIC MATERIALS 

A. No Asbestos containing materials shall be used on this project. 

B. Contractor is responsible for his own means and methods of safety where Hazardous or 
Toxic materials are use for the installation of his work. All work shall comply with state 
and federal regulations. 

C. Contractor shall protect the Owner's facility and employees from conditions generated by 
his work. 

D. In the event that a potentially hazardous material is discovered during the course of the 
work, Contractor shall stop work immediately, and provide for the safety of his employees 
and other occupants. He shall make proper notifications as required by his contract and 
by law. 

2.06. CONCRETE 

A. Concrete materials and installations indicated on the drawings for curbs, pads, and 
supports for mechanical equipment shall be provided as part of the contract. 

B. Comply with other architectural and structural portions of the specifications for materials 
and methods. 

C. Concrete. 

1. Concrete shall be commercial grade containing Portland cement, aggregates, 
clean water, and mix ratios suitable for the loads, and site conditions.   

2. Concrete shall be 3,000 psi class indoors and 3,500 psi class outdoors unless 
noted otherwise. 

3. Comply with ACI standards for cold and hot weather applications. 

D. Installation 

1. Use rigid and smooth forms to prevent visible defects and deflections in the work. 
 Use form compound to prevent concrete bonding to the forms. 

2. Provide chamfered corners on the tops of curbs. 

3. Reinforce pads and curbs with steel reinforcing bars minimum size number 3, 
welded wire fabric, or as indicated on the drawings.  Set the reinforcing depth 
within the concrete for optimum strength for the application. 

4. Provide equipment pads of sizes indicated and at least large enough to extend 
past the mechanical equipment 6" on all sides. Minimum height 6” unless 
otherwise noted. 

5. Pour pads integral with the floor slab, isolate from the floor slab, or dowel the 
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pads, as indicated on the drawings. 

6. Grout all voids with high strength grout mixture. 

7. Installation of the pads shall be coordinated so that the concrete has set and the 
strength is suitable for installation of the equipment. 

8. Set anchor bolts where indicated by either equipment manufacturer or Structural 
Engineer. 

9. Brush-finish equipment pads. 

2.07. LOCAL SITE CONDITIONS 

A. Before bidding, make complete investigation at site in order to be informed as to location 
of utilities and as to conditions under which work is to be performed. Utility locations 
shown were obtained from surveys and/or local utility companies and are offered as a 
general guide only and are not to be assured accurate. 

B. Make determination of soil conditions before bidding. These specifications and 
accompanying drawings in no way imply condition of soil to be encountered. 

2.08. EXCAVATION, TRENCHING AND BACKFILLING 

A. Excavation, trenching, and backfilling in connection with the mechanical system, to a 
point 5'-0" outside the building, is included as part of this Division, unless indicated 
otherwise.  

B. Excavation required shall be done as part of the contract price regardless of any implied 
conditions on the drawings or in these specifications. 

C. Excavation to have 12" minimum and 24" maximum clearance on all sides. Do not carry 
excavation below required level unless indicated otherwise on the drawings. Excess 
excavation below required level shall be backfilled at no expense to Owner with earth, 
sand, gravel, or concrete, as directed by Engineer and thoroughly compacted. Remove 
any unstable soil and replace with gravel, crushed stone, or clean sand and thoroughly 
compact. Engineer will determine the depth of removal of any unstable soil encountered. 
Grade ground adjacent to excavation to prevent water from running into excavation. 
Remove accumulated water in the excavation. 

D. Banks of trenches shall be vertical or as shown on the drawings. Width of trench shall be 
5" minimum, 8" maximum on each side of pipe bell.  Excavate bell holes accurately to 
size by hand.  In rock, excavations shall be carried 8" below bottom of pipe. Use loose 
earth or gravel for backfill and tamp thoroughly. 

E. Bracing, sheathing, and shoring shall be performed as necessary to complete and protect 
excavations indicated on the drawings, as required for safety, as directed by Engineer, 
and to conform to governing laws and state and federal regulations.  Comply with OSHA 
Regulations. 

F. After piping installation, inspection, testing, and approval by governing agency; backfill 
trenches with clean, stable soil free from stones. Place backfill in 4" layers, tamped under 
and around pipe and conduit to height of at least 2' above pipe.  Tamping shall be done 
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in such manner as not to disturb underlying work. Remainder of trenches and 
excavations shall be backfilled with clean, stable earth, deposited in 8" layers and 
brought up to rough grade, with each layer compacted to density of surrounding soil.  
Remove sheathing and shoring as backfill is placed and fill space with dry sand. 
Compaction tests may be required by the Engineer, with the costs paid by the Contractor.  

G. Underground piping shall be marked with metallic marking tape inserted in the trench a 
minimum of 12" below grade and a minimum of 12" above mains.  

H. Replace existing appurtenances removed or damaged in connection with work, and 
restore to original conditions, unless directed otherwise. 

2.09. MECHANICAL INSTALLATIONS: 

A. Coordinate mechanical equipment and material installation with other building 
components and other trades. Investigate each space in the structure through which 
mechanical equipment furnished under these specifications must pass to reach its final 
location.  Coordinate shipping splits with the manufacturer to permit safe handling and 
passage through restricted areas in the structure. 

B. Verify all dimensions by field measurements. By ordering equipment, Contractor 
assumes responsibility for the installation and orientation of equipment in the available 
space.  

C. Arrange for chases, slots, and openings in other building components to allow for 
mechanical installations. 

D. Coordinate the installation of required supporting devices and sleeves to be set in poured 
in place concrete and other structural components, as they are constructed. 

E. Sequence, coordinate, and integrate installations of mechanical materials and equipment 
for efficient flow of the work. Give particular attention to large equipment requiring 
positioning prior to closing-in the building. 

F. Fit equipment, pipe, and duct into the available spaces in the building and introduce into 
the building, at a time, and in a manner, as not to damage the structure. Install ductwork 
and piping to provide the maximum possible clear height underneath.  

G. Coordinate the cutting and patching of building components to accommodate the 
installation of mechanical equipment and materials. 

H. Where mounting heights are not detailed or dimensioned, install mechanical services and 
overhead equipment to provide the maximum headroom possible. 

I. Install mechanical equipment to facilitate maintenance and repair or replacement of 
equipment components. Connect equipment for ease of disconnecting, with minimum of 
interference with other installations. 

J. Coordinate the installation of mechanical materials and equipment above ceilings with 
suspension systems, light fixtures, and other installations. 

K. Coordinate connection of mechanical systems with exterior underground and overhead 
utilities and services. Comply with requirements of governing regulations, franchised 
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service companies, and controlling agencies.  Provide required connection for each 
service. 

L. Do not support material or equipment of other trades from piping or ductwork. 

M. Do not use equipment, piping, or ductwork as scaffolding, scaffolding support, or as other 
means to access the work.  Damaged systems and components shall be repaired or 
replaced in accordance with the full satisfaction of the Owner and Engineer.  

N. Core drill piping penetrations of concrete walls, floors, and other concrete structures. 

O. Equipment locations shown on the drawings are approximate.  Final locations shall be 
established and determined in the field to best utilize available space. 

P. Replace architectural features removed or damaged during the course of the work. 

Q. Maintain fire assembly ratings as dictated by authorities having jurisdiction.  Seal around 
penetrations through UL rated assemblies, fire, and smoke walls.  

R. Fully seal around duct or pipe routed through exterior walls. 

2.10. EQUIPMENT CONNECTIONS 

A. Each equipment item with drain connections shall be provided with a properly-sized drain 
run to the nearest floor drain or as directed. 

B. Rough-in and make final required connections to equipment, furnished under other 
Divisions of the Specifications or by the Owner. 

1. Provide necessary labor and materials for a complete installation. Trap and vent 
drainage connections as required. 

2. If equipment or fixtures furnished by others are not delivered prior to final 
acceptance, services shall be capped or plugged at walls or floor as directed, 
ready for future connection. 

C. No equipment or fixture shall be "roughed-in" until proper rough-in drawings are provided 
to the installer. 

D. Extend grease fittings to accessible locations. 

2.11. CUTTING AND PATCHING 

A. Provide cutting and patching required to perform the mechanical work, when alteration, 
repair, renovation, or addition, to existing construction is specified or required for new 
work.  

B. Cutting of structural members will not be permitted except through explicit instructions 
from the Engineer. Reinforcing will be required where members are cut. 

C. Do not endanger or damage installed work through procedures and processes of cutting 
and patching. 
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D. Arrange for repairs required to restore other work, because of damage caused as a result 
of mechanical installations. 

E. No additional compensation will be authorized for cutting and patching work that is 
necessitated by ill-timed, defective, or non-conforming installations. 

F. Perform cutting, fitting, and patching required to: 

1. Uncover Work to provide for installation of ill-timed Work. 

2. Remove and replace defective Work. 

3. Remove and replace Work not confirming to requirements of the Contract 
Documents. 

4. Remove samples of installed Work as specified for testing. 

5. Upon written instructions from Engineer, uncover and restore Work to provide for 
Engineer observation of concealed Work.  

2.12. GROUTING 

A. Mix and install grout for mechanical equipment base bearing surfaces, base plates, and 
anchors. 

B. Clean surfaces that will come into contact with grout.  

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

I. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement 
grout. 

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix: 5,000-psi (34.5-MPa), 28-day compressive strength. 

3. Packaging: Premixed and factory packaged. 

2.13. SEISMIC 
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A. Mechanical systems shall be installed in conformance with the requirements of the state 
and federal codes and regulations for Seismic considerations, as specified and noted on 
the drawings. 

B. All seismic restraining and snubbing devices shall be manufactured specifically for this 
duty. Devices constructed by the Contractor will not be accepted. 

C. Contractor shall be responsible for the design and installation of the restraining and 
snubbing systems based on the criteria included on the drawings and in the 
specifications, and the actual equipment, and locations of installation. 

2.14. START UP, TESTING, AND ADJUSTING 

A. Contractor shall include adequate time in construction schedule for HVAC system start-
up; testing, adjusting, and balancing; and control system installation, programming, 
testing, and commissioning. 

B. Each and every phase of the plumbing, air conditioning, heating and ventilating systems 
shall be operated separately, or in conjunction, one with the other, for a sufficient period of 
time to demonstrate to the entire satisfaction of the Engineer the ability of the systems to 
meet the capacity and the performance requirements while maintaining design conditions, 
in accordance with the intent of these specifications. 

C. Previous to any performance tests, the Contractor shall have set and adjusted valves, 
dampers, motors, controllers, thermostats, and other items as are necessary to properly 
balance phases of the mechanical systems and shall have the systems operating and 
maintaining design temperatures, humidity, and air circulation throughout all areas of the 
building. 

D. See other sections of these specifications for other possible records and tests to be 
made. 

E. During the first-year warranty, the Contractor may be required to make some or all of the 
readings above to assure system is functioning properly through the various seasons.  
Contractor shall make additional adjustments as required. 

2.15. PAINTING 

A. Provide mechanical equipment with factory painted finish.  Where factory finish is 
damaged during handling and installation, use touch-up paint of same type and color as 
original paint. Where extensive refinishing of factory applied finishes are required, 
equipment shall be repainted by the factory.   

B. All uninsulated, ferrous equipment, tanks, pipes, fittings, pipe hangers, supports, 
miscellaneous steel, and ironwork without factory finish shall be primed and painted.  Do 
not paint galvanized hanger rods or galvanized duct straps. 

1. Where exposed to view, except in mechanical spaces, color shall be as selected 
by the Architect. 

2. Where located in mechanical spaces or in areas not exposed to view, color shall 
be as directed by Owner’s representative to match Owner’s existing color 
schedule.  In the absence of an Owner’s color schedule, color shall be black.  
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C. All insulated mechanical equipment, tanks, and piping not provided with a factory finish 
shall be painted. 

1. Where exposed to view, except in mechanical spaces, color shall be as selected 
by the Architect. 

2. Where located in mechanical spaces or in areas not exposed to view, color shall 
be as directed by Owner’s representative to match Owner’s existing color 
schedule.  In the absence of an Owner’s color schedule, color shall be black.  

D. For uninsulated material to be painted, prime with one coat of alkyd primer and paint with 
two coats of alkyd enamel gloss.  Paint shall be suitable for the environmental and 
temperature conditions where material is installed. 

E. Paint insulated material with two coats of alkyd enamel gloss. Paint shall be suitable for the 
environmental and temperature conditions where material is installed.  

F. Prepare surfaces for painting in accordance with the paint manufacturer’s requirements. 
Remove or protect portions of the work which are not to be painted. 

G. Apply primer coat(s) of paint as recommended by the paint manufacturer. 

H. Apply final coat(s) of paint as recommended by the paint manufacturer. Apply paint by 
brush or roller as dictated by the surface to be painted. Paint should have a smooth 
appearance without cloudiness, spotting, marks, runs, or other surface imperfections. 

I. Clean-up the area of materials, waste, and rubbish. Clean splattered surfaces. 

J. Protect the work from damage.  Touch-up and restore defaced painted surfaces at the 
end of the project. 

2.16. NOISE:  Contractor shall isolate pipes, ductwork, equipment, and other items to insure no 
additional noise is generated or transmitted to the building when systems are in operation.  

2.17. ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment and 
elevation to support and anchor mechanical materials and equipment. See Paragraph 
3.11 for painting. 

B. Field Welding: Comply with AWS D1.1. 

2.18. OPERATION INSTRUCTIONS 

A. Contractor shall provide bound manuals containing complete repair parts' lists, and 
operating service and maintenance instructions for equipment provided. The manual shall 
include: 

1. Description of function, normal operating characteristics and limitations, 
performance curves, engineering data and tests, and complete nomenclature 
and commercial numbers of all replaceable parts. 

2. Manufacturer's printed operating procedures to include start-up, break-in, routine 
and normal operating instructions; regulation, control, stopping, shut-down, and 
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emergency instructions; and summer and winter operating instructions. 

3. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting 
instructions. 

4. Servicing and instructions and lubrication charts and schedules. 

B. Contractor shall carefully instruct the Owner's operations personnel during the 
adjustment and testing period of the equipment for such length of time as may be 
necessary to thoroughly familiarize them with the proper care, operation, and 
maintenance of the equipment. 

C. Contractor shall turn special tools, maintenance items, keys, other devices and materials 
required to operate or maintain the systems over to the Owner. 

2.19. CLEAN UP 

A. Do not allow waste material or rubbish to accumulate in or about jobsite. Clean work 
areas daily. 

B. At completion of work, remove rubbish, tools, scaffolding, and surplus materials from and 
about building, leaving work clean and ready for use without further cleaning required. 
Clean equipment, piping, valves, fixtures, and fittings of grease, metal cuttings, insulation 
cement, dust, dirt, paper labels, and other materials that are not part of the final finish. 

C. Any discoloration or other damage to parts of building, its finish or furnishings due to 
failure to properly clean or keep mechanical systems clean shall be repaired without cost 
to Owner. 

2.20. NAMEPLATE DATA:   

A. Provide permanent operational data nameplate on each item of power operated 
mechanical equipment, indicating manufacturer, product name, model number, serial 
number, capacity, operating and power characteristics, labels of tested compliances, and 
similar essential data.  

B. Locate nameplates in an accessible location. Where manufacturer’s name plate is not 
stamped or engraved, provide additional heavy gauge aluminum or brass, stamped or 
engraved nameplate.  

C. Do not remove manufacturer’s nameplates. When manufacturer’s nameplates are to be 
covered by insulation or other material, provide a separate nameplate for mounting on 
the exterior of the covering. 

2.21. RECORD DOCUMENTS 

A. At completion of this project, the Contractor shall provide Engineer with one set of "red 
lined" design drawings and specification showing all Work installed by him.   

B. These documents shall incorporate all changes made in the course of the project so as to 
enable the Owner to properly maintain, operate, and repair both exposed and concealed 
work. The redlines shall indicate changes: 
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1. Made by Contractor. 

2. Addendum Items. 

3. Change Orders. 

4. Substitutions. 

C. Drawings and specifications shall be updated during the progress of the work and kept at 
the job site. 

D. Record Prints:  Maintain one set of blue-line or black-line prints of the Contract Drawings, 
Submittals, and Shop Drawings. 

1. Preparation:  Mark Record Prints to show the actual installation where installation 
varies from that shown originally.   

a. Give particular attention to information on concealed elements that would 
be difficult to identify or measure and record later. 

b. Accurately record information in an understandable drawing technique. 

c. Record data as soon as possible after obtaining it.  Record and check 
the markup before enclosing concealed installations. 

2.22. FINAL PROJECT OBSERVATION:  The final project observation shall not be made until the 
following items have been assembled and approved as indicated in other sections of the 
specifications.    

A. Certificate of acceptance from local inspecting authorities. 

B. Letter of compliance from the Controls Systems Provider indicating that the system is 
complete, fully operational, and installed as specified by manufacturer’s certified or 
licensed individuals. 

C. Test and Balance report. 

D. Owner's Operations and Maintenance manual. 

E. Copies of bonds, insurance certificates, waivers, affidavits, warranties and guarantees, 
and other documents required in the specifications signed and ready for appropriate 
action. 

F. Written notification from the Contractor that the work is complete and ready for final 
observation and the above documents are completed and available 

G. Other documentation which may be required by the Engineer. 

2.23. PROJECT CLOSEOUT 

A. The final mechanical systems closeout shall not be completed until the Contractor has 
completed his work and submitted the documents required by Division 1 portions of the 
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specifications. In addition the following work items and specific mechanical documents 
described in other portions of this specification section shall also be submitted and 
approved: 

1. Record drawings.  

2. Record specifications.  

3. Guarantee and Warranties. 

4. Operating and Maintenance Manuals (O&M). O&M Manuals shall also be provided 
to the Owner in duplicate. Manuals shall contain approved shop drawings, 
operations and maintenance instructions, parts manuals for HVAC equipment, an 
accurate set of design plans showing all construction revisions to the design set, 
and a copy of the test and balance report. 

5. Final clean up. 

6. Final Test and Balance Reports with startup logs. 

7. Pipe and Equipment Identification. 

8. Pipe test certifications. 

9. Water treatment analysis and application. 

10. Bonds, Insurance Certificates, Waivers, Affidavits, and other documents required 
in the specifications signed and ready for appropriate action. 

11. Other items which may be required by the Engineer. 

B. Confirm in writing that specified training specified has been completed with the Owner. 

C. Confirm in writing that specified demonstrations have been completed with the Owner. 

D. Confirm that test and balance is complete.  

 

END OF SECTION 
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SECTION 23 0015 

FIRESTOPPING AND SMOKE STOPPING 
 

PART 1  -  GENERAL 

1.01. SUMMARY 

A. Section includes: 

1. Through-penetration firestopping in fire rated construction. 

B. Scope: 

1. The scope of the work shall include the mechanical systems, HVAC piping and 
ductwork, plumbing piping, fire protection piping, and other systems installed by 
the contractor. 

1.02. 1.02 REFERENCES 

A. Underwriters Laboratories 

1. U.L. Fire Resistant Directory 

a. Through-penetration firestop devices (XHCR) 

b. Fire resistance ratings (BXUV) 

c. Through-penetration firestop systems (XHEZ) 

d. Fill, void, or cavity material (XHHW) 

B. American Society for Testing and Materials Standards: 

1. ASTM E 814-88:  Standard Test Method for Fire Tests of Through-Penetration 
Firestops. 

1.03. 1.03 DEFINITIONS 

A. Assembly:  Particular arrangement of materials specific to given type of construction 
described or detailed in referenced documents. 

B. Barriers:  Time rated fire walls, time rated ceiling/floor assemblies, and structural floors. 

C. Firestopping:  Methods and materials applied in penetrations and unprotected openings 
to limit spread of heat, fire, gasses and smoke. 

D. Penetration:  Opening or foreign material passing through or into barrier or structural floor 
such that full thickness of rated materials is not obtained. 

E. System:  Specific products and applications, classified and numbered by Underwriters 
Laboratories, Inc. to close specific barrier penetrations.  

F. Sleeve:  Metal fabrication or pipe section extending through thickness off barrier and 
used to permanently guard penetration.  Sleeves are described as part of penetrating 
system in other sections and may or may not be required. 

1.04. SYSTEM DESCRIPTION 
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A. Design Requirements 

1. Fire-rated construction:  Maintain barrier and structural floor fire resistance 
ratings including resistance to cold smoke at all penetrations, connections with 
other surfaces or types of construction, at separations required to permit building 
movement and sound or vibration absorption, and at other construction gaps. 

2. Smoke barrier construction: Maintain barrier and structural floor resistance to cold 
smoke at all penetrations, connections with other surfaces and types of 
construction and at all separations required to permit building movement and 
sound or vibration absorption, and at other construction gaps. 

1.05. SUBMITTALS 

A. Submit in accordance with general conditions unless otherwise indicated. 

B. Product data:  Manufacturer's specifications and technical data including the following: 

1. Detailed specification of construction and fabrication 

2. Manufacturer's installation instructions. 

C. Shop drawings:  Indicate dimensions, description of materials and finishes, general 
construction, specific modifications, component connections, anchorage methods, 
hardware, and installation procedures, plus the following specific requirements. 

1. Details of each proposed assembly identifying intended products and applicable 
UL System number, or UL classified devices. 

2. Manufacturer or manufacturers’ representative shall provide qualified engineering 
judgements and drawings relating to non-standard applications as needed. 

D. Quality control submittals: 

1. Statement of qualifications. 

E. Applicators' qualifications statement: 

1. List past projects indicating required experience. 

1.06. QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing the products specified in this 
section with minimum three years documented experience. 

B. Applicator:  Company specializing in performing the work of this section with minimum 
three years documented experience and approved by manufacturer. 

1.07. REGULATORY REQUIREMENTS 

A. Conform to applicable code for fire resistance ratings and surface burning characteristics. 

B. Provide certificate of compliance from authority having jurisdiction indicating approval of 
combustibility. 

1.08. ENVIRONMENTAL REQUIREMENTS 

A. Do not apply materials when temperature of substrate material and ambient air is below 
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60 degrees F. 

B. Maintain this minimum temperature before, during, and for 3 days after installation of 
materials. 

C. Provide ventilation in areas to receive solvent cured materials. 

D. Furnish forced air ventilation during installation if required by manufacturer. 

E. Keep flammable materials away from sparks or flame. 

F. Provide masking and drop cloths to prevent contamination of adjacent surfaces by 
firestopping materials. 

G. Comply with manufacturing recommendations for temperature and humidity conditions 
before, during and after installation of firestopping. 

1.09. SEQUENCING 

A. Sequence work to permit firestopping materials to be installed after adjacent and 
surrounding work is complete. 

1.10. QUALITY ASSURANCE 

A. Installer's qualifications:  Firm experienced in installation or application of systems similar 
in complexity to those required for this project, plus the following: 

1. Acceptable to or licensed by manufacturer, State or local authority where 
applicable. 

2. At least 2 years experience with systems. 

3. Successfully completed at least 5 comparable scale projects using this system. 

B. Local and State regulatory requirements:  Submit forms or acceptance for proposed 
assemblies not conforming to specific UL Firestop System numbers, or UL classified 
devices. 

C. Materials shall have been tested to provide fire rating at least equal to that of the 
construction. 

1.11. DELIVERY, STORAGE, AND HANDLING 

A. Packing and shipping: 

1. Deliver products in original unopened packaging with legible manufacturer's 
identification. 

2. Coordinate delivery with scheduled installation date, allow minimum storage at 
site. 

B. Storage and protection:  Store materials in a clean, dry, ventilated location.  Protect from 
soiling, abuse, moisture and freezing when required.  Follow manufacturer's instruction. 

1.12. PROJECT CONDITIONS 

A. Existing conditions: 

1. Verify existing conditions and substrates before starting work.  Correct 
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unsatisfactory conditions before proceeding. 

2. Proceed with installation only after penetrations of the substrate and supporting 
brackets have been installed. 

1.13. GUARANTEE 

A. Submit copies of written guarantee agreeing to repair or replace joint sealers which fail in 
joint adhesion, co-adhesion, abrasion resistance, weather resistance, extrusion resistance, 
migration resistance, stain resistance, or general durability or appear to deteriorate in any 
other manner not clearly specified by submitted manufacturer's data as an inherent quality 
of the material for the exposure indicated.  The guarantee period shall be one year from 
date of substantial completion.  
 

PART 2 PRODUCTS 

2.01. THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION 

A. Systems or devices listed in the U.L. Fire Resistance Director under categories XHCR 
and XHEZ may be used, providing that it conforms to the construction type, penetrant 
type, annular space requirements and fire rating involved in each separate instance, and 
that the system be symmetrical for wall applications.  Systems or devices must be 
asbestos-free. 

1. Additional requirements:  Withstand the passage of cold smoke either as an 
inherent property of the system, or by the use of a separate product included as 
a part of the U.L. system or device, and designed to perform this function. 

2. Acceptable manufacturers and products:  Those listed in the U.L. Fire Resistance 
directory for the U.L. System involved and as further defined in Part 3.06 of this 
section. 

3. All firestopping products must be from a single manufacturer.  All trades shall use 
products from the same manufacturer. 

4. Products shall be 3M firestopping products and systems or equal. 

2.02. SMOKE-STOPPING AT SMOKE PARTITIONS 

A. Through-Penetration Smoke-Stopping:  Any system complying with the requirements for 
through-penetration firestopping in fire-rated construction, as specified in this section, is 
acceptable, provided that the system includes the specified smoke seal or will provide a 
smoke seal.  The length of time of the fire resistance may be disregarded. 

B. Construction-Gap Smoke-Stopping: Any system complying with the requirements for 
construction-gap firestopping in fire-rated construction, as specified in this section, is 
acceptable, provided that the system includes the specified smoke seal or will provide a 
smoke seal.  The length of time of the fire resistance may be disregarded. 

2.03. MATERIALS 

A. Firestopping Material:  Single or multiple component silicone elastomeric rubber type 
foam compound mixed with incombustible non-asbestos ceramic fibers.  

B. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces. 

2.04. 2.04 ACCESSORIE 
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A. Fill, void or cavity materials:  As classified under category XHHW in the U.L. Fire 
Resistance Directory. 

B. Forming materials:  As classified under Category XHKU in the U.L. Fire Resistance 
Directory. 
 

PART 3 EXECUTION 

3.01. EXAMINATION 

A. Verification of conditions:  Examine areas and conditions under which work is to be 
performed and identify conditions detrimental to proper or timely completion. 

1. Verify barrier penetrations are properly sized and in suitable condition for 
application of materials. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.02. SURFACE PREPARATION 

A. Clean surfaces to be in contact with penetration seal materials, of dirt, grease, oil, loose 
materials, rust, or other substances that may affect proper fitting, adhesion, or the 
required fire resistance. 

3.03. INSTALLATION 

A. Apply primer and materials in accordance with manufacturer’s instructions. 

B. Install penetration seal materials in accordance with printed instruction of the U.L. Fire 
Resistance Directory and in accordance with manufacturer’s instruction. 

C. Seal holes or voids made by penetrations to ensure an effective smoke barrier. 

D. Where floor openings without penetrating items are more than four inches in width and 
subject to traffic or loading, install firestopping materials capable of supporting same 
loading as floor. 

E. Apply firestopping material in sufficient thickness to achieve rating and to a uniform 
density and texture. 

F. Protect materials from damage on surfaces subject to traffic. 

G. Install material at walls or partition openings which contain penetrating sleeves, piping, 
ductwork, conduit and other items requiring firestopping. 

H. Place firestopping in annular space around fire dampers before installation of damper’s 
anchoring flanges - installed in accordance with fire damper manufacturer’s 
recommendations. 

I. Where large openings are created in walls or floors to permit installation of pipes, ducts, 
cable tray, bus duct or other items, close unused portions of opening with firestopping 
material tested for the application.  See U.L. Fire Resistance Directory. 
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J. Install smoke stopping as specified for firestopping. 

K. Where rated walls are constructed with horizontally continuous air space, double width 
masonry, or double stud frame construction, provide vertical 12 inch wide fiber dams for 
full thickness and height of air cavity at maximum 15 foot intervals. 

L. Dam material to remain. 

3.04. FIELD QUALITY CONTROL 

A. Examine penetration sealed areas to ensure proper installation before concealing or 
enclosing areas. 

B. Keep areas of work accessible until inspection by applicable code authorities. 

C. Perform under this section patching and repairing of firestopping caused by cutting or 
penetration by other trades. 

3.05. ADJUSTING AND CLEANING 

A. Clean adjacent surfaces of firestopping materials. 

B. Clean up spills of liquid components. 

C. Neatly cut and trim materials as required. 

D. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 

3.06. PROTECTION OF FINISHED WORK 

A. Protect adjacent surfaces from damage by material installation. 

3.07. SYSTEMS AND APPLICATION  

A. The installation shall be as required by manufacturer for type of construction, Type of 
U.L. systems, type of penetration, and type of fire stopping system. 

  

END OF SECTION 



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 

 

23 MECHANICAL  23 0030 1 ELECTRICAL REQUIREMENTS FOR MECHANICAL 

 

SECTION 23 00 30 

ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT 

 
 
PART 1 - GENERAL  

 
1.01  SUMMARY: 

 
A. This section specifies the basic requirements for electrical components which are to be 

provided for operation of mechanical equipment.  These components include, but are not 
limited to, motors, starters, and disconnect switches when indicated, furnished as an 
integral part of packaged mechanical equipment, or furnished separately for mechanical 
equipment.  

 
B. Furnish all motor controllers and contactors, not furnished as part of a motor control 

center, for proper operation of all motors.  
 
C. Specific electrical requirements (i.e., horsepower and electrical characteristics) for 

mechanical equipment are specified within the individual equipment specification sections 
and scheduled on the drawings.  

 
1.02  REFERENCES: 

 
A. NEMA Standards MG 1:  Motors and Generators.  
 
B. NEMA Standard ICS 2:  Industrial Control Devices, Controllers, and Assemblies.  
 
C. NEMA Standard 250:  Enclosures for Electrical Equipment.  
 
D. NEMA Standard KS 1:  Enclosed Switches.  
 
E. National Electric Code (NFPA 70).  

1.03  SUBMITTALS: 
 

A. Separate submittal is not required.  Submit product data for motors, starters, and other 
electrical components with submittal data required for the equipment for which it serves, 
as required by the individual equipment specification sections.  

 
1.04  QUALITY ASSURANCE: 

 
A. Electrical components and materials shall be UL labeled.  
 
B. The electrical work shall comply with the National Electric Code.   
 
 
 

PART 2 - PRODUCTS  
 

2.01  MANUFACTURERS: 
 

A. Equipment shall be by same manufacturer, except those items furnished by an 
equipment manufacturer as an integral part of his equipment. Where possible the 
equipment shall be by the same manufacturer specified in Division 16. 

 
2.02  MOTORS: The following are basic requirements for simple or common motors. For special 
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motors, more detailed and specific requirements are specified in the individual equipment 
specifications.  

 
A. Torque characteristics shall be sufficient to satisfactorily accelerate the driven loads.  
 
B. Motor sizes shall be large enough so that the driven load will not require the motor to 

operate in the service factor range.  
 
C. 2-speed motors shall have 2 separate windings on poly-phase motors.  
 
D. Temperature Rating:  Rated for 40 degrees C. environment with maximum 90 degree C 

rise for continuous duty at full load (Class B insulation).  
 
E. Starting Capability:  Frequency of starts as indicated by automatic control system, and 

not less than 5 evenly spaced starts per hour for manually controlled motors.  
 
F. Service Factor:  1.15 for poly-phase motors and 1.35 for single phase motors.  
 
G. Motor Construction:  NEMA Standard MG 1, general purpose, continuous duty, Design 

"B", except "C" where required for high starting torque.  
 

1. Frames:  NEMA Standard No. 48 or 56; use driven equipment manufacturer's 
standards to suit specific application.  

 
2. Bearings:  

 
a. Ball or roller bearings with inner and outer shaft seals.  
 
b. Re-greasable, except permanently sealed where motor is normally 

inaccessible for regular maintenance.  
 
c. Designed to resist thrust loading where belt drives or other drives 

produce lateral or axial thrust in motor.  
 
d. For fractional horsepower, light duty motors, sleeve type bearings are 

permitted.  
 

3. Enclosure Type:  
 

a. Open drip-proof motors for indoor use where satisfactorily housed or remotely 
located during operation.  

 
b. Guarded drip-proof motors where exposed to contact by employees or building 

occupants.  
 

c. Weather protected Type I for outdoor use, Type II where not housed.  
 

4. Overload Protection:  Built-in thermal overload protection and, where indicated, 
internal sensing device suitable for signaling and stopping motor at starter.  

 
5. Noise Rating:  "Quiet".  

 
6. Efficiency:  

 
a. Motor shall comply with the efficiency requirements of the Energy 
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Independence and Security Act of 2007. 
 
b. Motors smaller than 1 HP shall have minimum full load efficiencies levels 

per NEMA Standards. 
 
c. Motors 1 HP and larger shall be premium efficiency. 
 

7. Nameplate:  Indicate the full identification of manufacturer, ratings, 
characteristics, construction, special features and similar information.  

 
2.03  STARTERS, ELECTRICAL DEVICES, AND WIRING: 
 

A. Motor Starter Characteristics:  
 

1. Enclosures:  NEMA 1, general purpose enclosures with padlock ears, except in 
wet locations shall be NEMA 3R or NEMA 12 with conduit hubs installed by 
contractor, or units in hazardous locations which shall have NEC proper class 
and division. 

 
2. Type and size of starter shall conform to adopted standards and recommended 

practices of the National Electric Code and Underwriters' Laboratories. 
 

B. Manual Switches:  Manual switches shall have:  
 

1. Pilot lights and extra positions for multi-speed motors.  
 
2. Overload protection:  Melting alloy type thermal overload relays.  
 
3. Manual starters / switches are to be used on fractional horsepower motors only. 

 
C. Magnetic Starters:  

 
1. Momentary contact push buttons and pilot lights, properly arranged for single 

speed or multi-speed operation as indicated.  
 
2. Trip-free thermal overload relays, each phase.  
 
3. Interlocks, witches and similar devices as required for coordination with control 

requirements of controls sections.  
 
4. Built-in 120 volt control circuit transformer, with 2 primary and one secondary 

fuse, where service exceeds 240 volts.  Fuses sized to carry holding coil circuit 
and other connected devices.  

 
5. Externally operated manual reset.  
 
6. Under-voltage release or protection (3-wire control). 
 
7. Branch circuit protection shall meet type 2 coordination protection. 
 
8. A hand-off-auto selector switch shall be provided in addition to start-stop buttons 

for all devices being controlled automatically. 
 
9. Phase loss relay. 
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a. Provide protective relays with DPDT 600V rated contacts, locking 
potentiometer undervoltage adjustment, and LED indicating light at each 
starter for motors greater than 5 HP.  Equal to Square D Class 8430, 
Type MPD, mounted in suitable enclosure. 

 
D. Motor Connections:  

 
1. Flexible conduit, except where plug-in electrical cords are specifically indicated.  

 
E. Heater Contactors:  

 
1. Contactors for resistance heat shall be by same manufacturer as starters unless 

furnished with heaters.  Contactors shall be of the magnetic type and mounted in 
NEMA Type 1 general purpose enclosure.  Contactors shall carry a UL listing 
and shall be rated for 100,000 cycles.  

 
F. Disconnect Switches: 
 

1. Fusible Switches:  Fused, each phase; heavy duty; horsepower rated; non-
teasible, quick-make, quick-break mechanism; dead front line side shield; 
solderless lugs suitable for copper or aluminum conductors; spring reinforced 
fuse clips; electro silver plated current carrying parts; hinged doors; operating 
lever arranged for locking in the "open" position; arc quenchers; capacity and 
characteristics as indicated. 

 
2. Non-fusible Switches:  For equipment less than 1 horsepower, switches shall be 

horsepower rated; toggle switch type; quantity of poles and voltage rating as 
indicated.  For equipment 1 horsepower and larger, switches shall be the same 
as fusible type. 

 
2.04  CAPACITORS: 
 

A. Features: 
 
1. Individual unit cells, all welded steel housing, each capacitor internally fused, 

non-flammable synthetic liquid impregnant, craft tissue insulation, and aluminum 
foil electrodes. 

 
2. KVAR size shall be as required to correct motor power factor to 90 percent or 

better and shall be installed on all motors 1 horsepower and larger that have an 
uncorrected power factor of less than 85 percent at rated load. 

 
 

PART 3 - EXECUTION  
 

3.01  GENERAL 
 
A. Install motors on motor mounting systems in accordance with motor manufacturer's 

instructions, securely anchored to resist torque, drive thrusts, and other external forces 
inherent in mechanical work.  Secure sheaves and other drive units to motor shafts with 
keys and Allen set screws, except motors of 1/3 hp and less may be secured with Allen 
set screws on flat surface of shaft.  Unless otherwise indicated, set motor shafts parallel 
with machine shafts. 

 
B. Deliver starters and wiring devices which have not been factory-installed on equipment 
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unit to electrical installer for installation. 
 
C. Install starters and wiring devices at locations indicated, securely supported and 

anchored, and in accordance with manufacturer's installation instructions.  Locate for 
proper operation access, including visibility, and for safety. Do not cover equipment data 
or informational tags when device is to be mounted on equipment. 

 
D. Install control connections for motors to comply with NEC and applicable provisions of 

Electrical. Install equipment grounding except where non-grounded isolation of motor is 
indicated. 

 
E. Connect protective relays to line side lugs of the motor starter and wire control contacts 

into motor starter circuit.  
 
F. Label starters with engraved plastic nameplate describing the equipment served, e.g., 

"A.C. Unit No. 1".  Nameplates shall be U.V. stabilized for use indoor / outdoor.  Attach 
nameplates with clear silicone sealant. 

 
 

END OF SECTION 
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SECTION 23 0075 

MECHANICAL IDENTIFICATION 

 

PART 1 GENERAL 

1.01. SUMMARY 

A. This Section includes the following mechanical identification applications: 

1. Equipment identification. 

2. Pipe identification. 

3. Valve tags. 

4. Valve schedule. 

5. Duct identification. 

1.02. SUBMITTALS 

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

B. Product Schedule:  Provide schedule indicating each type of identification material to be 
used for equipment, piping, and ductwork.  Indicate colors to be used. 

C. Valve Schedule:  Submit a valve schedule for each piping system, typewritten and 
reproduced on 8-1/2” x 11” bond paper.  Provide three (3) copies.  Mark valves which are 
intended for emergency shut-off, normally open, normally closed, and similar special 
uses by special flag in the margin of the schedule.  Include the following for each valve:   

1. Valve identification number. 

2. System. 

3. Purpose. 

4. Location. 

5. Type. 

6. Size. 

7. Manufacturer. 

1.03. QUALITY ASSURANCE 
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A. ASME Compliance:  Comply with ASME A13.1, “Scheme for the Identification of Piping 
Systems”, for letter size, length of color field, for colors not included in the schedule 
herein, and for viewing angles of identification devices for piping. 

1.04. 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 location of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
 

PART 2 PRODUCTS 

2.01. EQUIPMENT IDENTIFICATION 

A. Engraved Plastic Laminate Identification Signs 

1. General:  Provide engraving stock melamine plastic laminate in the sizes and 
thicknesses indicated, with engraver’s standard letter style, black with white core 
(letter color) except as otherwise indicated, punched for mechanical fastening 
except where using adhesive mounting. 

2. Thickness:  1/16” for units up to 20 inches square or 8” length; 1/8” for larger 
units. 

3. Fasteners:  Self tapping stainless steel screws except use contact-type, 
permanent adhesive where screws cannot or should not penetrate the substrate. 
 Where sign cannot be attached directly to device or equipment, attach with 
brass chain. 

4. Letter sizes:  Minimum ¼ inch for names of units if viewing distance is less than 24 
inches, ½ inch for viewing distances up to 72 inches, and proportionally larger 
lettering for greater viewing distances.  Include secondary lettering two-thirds to 
three-fourths the size of the principal lettering. 

2.02. PIPE IDENTIFICATION 

A. All above grade piping shall be identified with pipe markers with colors as indicated.  
Identification shall have proper legend and meet OSHA specifications.  Comply with 
ASME A13.1, unless otherwise noted.  

B. For piping where diameter including insulation is less than 8”, pipe markers shall be 
plastic, pre-tensioned, semi-rigid type that encircles entire pipe without the use of 
adhesives.  Tape and sticker types are unacceptable.  

C. For piping where diameter including insulation is 8” or greater, pipe markers shall be 
plastic, full-band, semi-rigid type strapped to pipe using manufacturer’s standard 
stainless steel bands. 
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D. Underground line markers:  Manufacturer’s standard permanent, bright colored, 
continuous printed, plastic tape intended for direct burial service, not less than 6” wide 
and 4 mils thick.  Provide tape with printing which most accurately indicates the type of 
buried pipe. 

E. Manufacturer:  Pipe markers as manufactured by Seton, Brady, Brimar, or EMED are 
acceptable.   

F. Identification Schedule: 

                     Piping System            Legend                                 Band/Text Color 

1. Plumbing Piping System 

           Cold Water   Cold Water Green/White 

Hot Water   Hot Water Yellow/Black 

Hot Water Return   Hot Water Return Yellow/Black 
 

2. Gas Piping System  

Low Pressure Natural Gas   Low Pressure Gas      Yellow/Black 

   High Pressure Natural Gas   High Pressure Gas      Yellow/Black 

  Gas Vent     Gas Vent       Yellow/Black  

 

3. Sanitary Sewer System  

   Sanitary Waste Sanitary Sewer Green/White 

  Sanitary Vent  Sanitary Vent                  Green/White 

  

 

4. Storm Drain System  

Storm Drain Storm Drain Green/White 

G. Arrows and lettering shall be black.  Arrows shall point in the direction of flow.  Locate 
downstream of pipe legend.   

H. Arrows shall be of same color as bands and shall point in direction of flow.  Locate 
downstream of pipe legend.  

I. Valve Identification:  Provide brass tags for all valves and steam traps with legend 
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describing function of each valve and trap. Tag shall also indicate normally open or 
normally closed, where position is noted on the drawings.  

J. Valve Tags:  Brass tags shall be a minimum of 2" diameter or 3-1/2" oval, to 
accommodate 1" high numbers. Tag shall be equipped with a 3/16" X 6" long brass 
chain.  

2.03. DUCT IDENTIFICATION 

A. Engraved Plastic Laminate Identification Signs 

1. General:  Provide engraving stock melamine plastic laminate in the sizes and 
thicknesses indicated, with engraver’s standard letter style, colored black 
background with white letters except as otherwise indicated. 

2. Thickness:  1/16” for units up to 20 inches square or 8” length; 1/8” for larger 
units. 

3. Fasteners:  Contact-type, permanent adhesive. 

4. Letter sizes:  Minimum ¼ inch for names of units if viewing distance is less than 
24 inches, ½ inch for viewing distances up to 72 inches, and proportionally larger 
lettering for greater viewing distances.  Include secondary lettering two-thirds to 
three-fourths the size of the principal lettering. 

B. Stencils:  As specified and indicated herein.  

2.04. STENCILS:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height 
of 1-1/4” for ducts; and minimum letter height of ¾” for equipment and access door signs.  Use 
alkyd paint.  Use stencils only as directed herein.  

 

 

 

PART 3 EXECUTION  

3.01. EQUIPMENT IDENTIFICATION 

A. Provide permanent, factory, operational data, nameplate on each item of power operated 
mechanical equipment, indicating manufacturer, product name, model number, serial 
number, capacity, operating and power characteristics, labels of tested compliances, and 
similar essential data. Locate nameplates in an accessible location. Where 
manufacturer’s nameplate is not stamped or engraved, provide additional heavy gauge, 
aluminum or brass, stamped or engraved nameplate. Do not remove manufacturer’s 
nameplates. When manufacturer’s nameplates are to be covered by insulation or other 
material, provide a separate nameplate for mounting on the exterior of the covering. 

B. In addition to factory nameplate, provide an engraved plastic laminate (stenciled) 
identification sign for each major item of mechanical equipment and each operational 
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device.  Provide identification signs for the following general categories of equipment. 

1. Main control and operating valves, including safety devices and hazardous units 
such as gas outlets or steam relief valves. 

2. Chillers, cooling towers, condensing units, compressors, pumps, and similar 
motor-driven units. 

3. Heat exchangers, coils, and similar equipment. 

4. Fans and blowers. 

5. Packaged and central-station type air units. 

6. Tanks and pressure vessels. 

7. Strainers, filters, humidifiers, water treatment systems, and similar equipment. 

8. Control panels. 

9. Fuel burning units, such as boilers, furnaces, and heaters. 

10. Fire department hose valves and hose stations. 

C. Provide engraved sign at each access door, indicating equipment or device to be 
accessed. 

D. Coordinate names, abbreviations, and other designations used in equipment 
identification with corresponding designations shown, specified, scheduled, or as 
designated by the Owner’s representative.  Provide numbers, lettering, and wording as 
indicated or as directed by the Owner’s representative.  Owner shall set priority for 
lettering and graphics.  Where multiple systems of the same generic name are shown 
and specified, provide identification which indicates individual system number as well as 
service (as examples; Boiler No. 3, AHU-1H, Standpipe G14). 

3.02. PIPE IDENTIFICATION 

A. Provide 1” thick molded fiberglass insulation with jacket under each plastic pipe marker to 

be installed on uninsulated pipes where fluid temperatures will be 125°F or greater.  
Insulation shall extend 4” beyond edges of marker. 

B. Valve tags and steam traps shall be numbered as indicated on the valve listing provided 
to the Owner. 

C. See Section 15050 for piping to be painted. 

D. As a minimum, identification shall be applied to piping at the following locations:  

1. Adjacent to each valve.  

2. At each branch and riser take-off.  
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3. At each pipe passage through wall, floor, and ceiling construction.  

4. At each pipe passage to underground.  

5. At not more than forty feet spacing on straight pipe runs.   

E. Place identification so it can be easily read. Arrows shall be applied to indicate direction 
of flow. 

F. Underground Piping:  During back-filling of each exterior underground piping system, 
install plastic line marker, located directly over buried line no deeper than 8” below 
finished grade.  Where multiple small lines are buried in common trench and do not 
exceed overall width of 16”, install a single line marker. 

3.03. DUCTWORK IDENTIFICATION 

A. Identify ductwork using stenciled signs.  Letter color for stenciled signs shall be either 
white or black.  Provide the color that produces the most contrast with the covering being 
stenciled.  Indicate direction of flow, air handling unit or fan, air terminal box, and duct 
service (such as supply, return, and exhaust).  

B. Apply ductwork identification at the following locations: 

1. Adjacent to each damper. 

2. At each passage through walls, floors, or ceiling construction. 

3. At no more than forty feet intervals. 

4. At air handling units, fans, and air terminal boxes 

END OF SECTION 23 0075 
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SECTION 23 0086 

PIPING INSULATION 

PART 1 - GENERAL  

1.01.  SUMMARY  

A. Perform all Work required to provide and install piping insulation, jackets, and accessories 

indicated by the Contract Documents with supplementary items necessary for proper installation. 

B. Insulation of Underground Piping is specified elsewhere and not work of this Section. 

1.02.  REFERENCE STANDARDS  

C. The latest published edition of a reference shall be applicable to this Project unless identified by a 

specific edition date.  

D. All reference amendments adopted prior to the effective date of this Contract shall be applicable to 

this Project.  

E. All materials, installation and Workmanship shall comply with the applicable requirements and 

standards addressed within the following references:  

1. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate. 

2. ASTM C168 - Terminology Relating to Thermal Insulation Materials. 

3. ASTM C177 - Steady-State Heat Flux Measurements and Thermal Transmission 

Properties by Means of the Guarded- Hot-Plate Apparatus. 

4. ASTM C195 - Mineral Fiber Thermal Insulating Cement. 

5. ASTM C335 - Steady-State Heat Transfer Properties of Horizontal Pipe Insulation. 

6. ASTM C449 - Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement. 

7. ASTM C518 - Steady-State Thermal Transmission Properties by Means of the Heat Flow 

Meter Apparatus. 

8. ASTM C534 - Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and 

Tubular Form. 

9. ASTM C547 - Mineral Fiber Pipe Insulation. 

10. ASTM C552 - Cellular Glass Thermal Insulation. 

11. ASTM C578 - Rigid, Cellular Polystyrene Thermal Insulation. 

12. ASTM C585 - Inner and Outer Diameters of Rigid Thermal Insulation for Nominal Sizes of 

Pipe and Tubing (NPS System). 
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13. ASTM C591 - Unfaced Preformed Rigid Cellular Polyisocyanurate Thermal Insulation. 

14. ASTM C450 - Thermal Insulating Fitting Covers for NPS Piping, and Vessel Lagging. 

15. ASTM C610 - Molded Expanded Perlite Block and Pipe Thermal Insulation. 

16. ASTM C921 - Jackets for Thermal Insulation. 

17. ASTM C1126 - Faced or Unfaced Rigid Cellular Phenolic Thermal Insulation. 

18. ASTM D1056 - Flexible Cellular Materials - Sponge or Expanded Rubber. 

19. ASTM D1667 - Flexible Cellular Materials – Poly (Vinyl Chloride) Foam (Closed- Cell). 

20. ASTM D2842 - Water Absorption of Rigid Cellular Plastics. 

21. ASTM C795 - Insulation For Use Over Austenitic Steel. 

22. ASTM E84 - Surface Burning Characteristics of Building Materials. 

23. ASTM E96 - Water Vapor Transmission of Materials. 

24. NFPA 255 - Surface Burning Characteristics of Building Materials. 

25. UL 723 - Surface Burning Characteristics of Building Materials. 

26. ASTM D5590 - Standard Test Method for Determining the Resistance of Paint Films and 

Related Coatings to Fungal Defacement by Accelerated Four-Week Agar Plate Assay 

1.03.  DEFINITIONS  

F. Concealed:  Areas that cannot be seen by the building occupants.  

G. Interior Exposed:  Areas that are exposed to view by the building occupants, including underneath 

countertops, inside cabinets and closets, and all equipment rooms.   

H. Interior:  Areas inside the building exterior envelope that are not exposed to the outdoors.  

I. Exterior:  Areas outside the building exterior envelope that are exposed to the outdoors, including 

building crawl spaces and loading dock areas. 

J. Unconditioned Space: Interior space that is not temperature-controlled by cooling and/or heating 

system. Includes attics, chases, unconditioned living spaces and non-conditioned equipment 

rooms. 

1.04.  QUALITY ASSURANCE  

K. All piping requiring insulation shall be insulated as specified herein and as required for a complete 

system.  In each case, the insulation shall be equivalent to that specified and materials applied 

and finished as described in these Specifications. 
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L. All insulation, jacket, adhesives, mastics, sealers, and accessories utilized in the fabrication of 

these systems shall meet NFPA for fire resistant ratings (maximum of 25 flame spread and 50 

smoke developed ratings) and shall be approved by the insulation manufacturer for guaranteed 

performances when incorporated into their insulation system, unless a specific product is specified 

for a specific application and is stated as an exception to this requirement.   

1. Certificates to this effect shall be submitted along with submittal data. 

2. No material shall be used that, when tested by the ASTM E84-89 test method, is found to 

melt, drip or delaminate to such a degree that the continuity of the flame front is destroyed, 

thereby resulting in an artificially low flame spread rating. 

M. Application Company Qualifications:  Company performing the Work of this Section shall have 

minimum three (3) years experience specializing in the trade. 

N. All insulation shall be applied by mechanics skilled in this particular Work and regularly engaged in 

such occupation. 

O. All insulation shall be applied in strict accordance with these Specifications and with factory 

printed recommendations on items not herein mentioned.  Unsightly, inadequate, damaged or 

water-soaked Work will not be acceptable. 

P. Stainless Steel: Insulation applied on stainless steel shall meet requirements of ASTM C795 and 

NRC 1.36. These requirements are for prevention of external stress Corrosion Cracking (ESCC) 

for austenitic stainless steel. 

1.05.  SUBMITTALS  

Q. Prepare a schedule of piping insulation showing systems insulated. For each system, show 

insulation type, thickness, temperature rating, and special conditions where applicable. 

R. Submit product data for each piping system. Product data shall include but not be limited to the 

following: 

1. Manufacturer's name 

2. Insulation material and thickness 

3. Jacket 

4. Adhesives 

5. Fastening methods 

6. Fitting materials 

7. Manufacturer's data sheets indicating density, thermal characteristics, temperature ratings 

8. Insulation installation details (manufacturer's installation instructions/details, Contractor's 

installation details, MICA plates where applicable) 

9. Other appropriate data 
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S. Samples: When requested, submit three (3) samples of any representative size illustrating each 

insulation type. 

T. Operation and Maintenance Data: Indicate procedures that ensure acceptable standards will be 

achieved. Submit certificates to this effect. 

1.06.  DELIVERY, STORAGE AND HANDLING  

U. Deliver materials to the Project Site in original factory packaging, labeled with manufacturer’s 

identification including product thermal ratings and thickness. 

V. Store insulation in original wrapping and protect from weather and construction traffic.  Protect 

insulation against dirt, water, chemical, and mechanical damage. 

W. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics 

and insulation cements. 

PART 2 - PRODUCTS  

2.01.  GENERAL  

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local 

requirements, and conform to codes and ordinances of authorities having jurisdiction.  

2.02.  MANUFACTURERS 

B. Insulation: 

1. Owens-Corning  

2. Certainteed Corporation 

3. Johns Manville Corporation  

4. Knauf Corporation  

5. Armstrong/Armacell (Armaflex)  

6. RBX Industries/Rubatex  

7. FOAMGLAS (Cellular Glass) by Pittsburgh Corning  

C. Jackets: 

1. Childers Products Company 

2. PABCO 

3. RPR Products, Inc. 

4. John Mansfield Speedline 
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5. Foamglas 

D. Coatings, Sealants, and Adhesives: 

1. Foster 

2. Childers 

2.03.  INSULATION MATERIALS 

E. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

F. 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. 

G. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according 

to ASTM C 795. 

H. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

I. Piping Insulation Type P1: Glass-Fiber, Preformed Pipe Insulation: Glass fibers bonded with a 

thermosetting resin.  Comply with ASTM C 547, Type I, Grade A with factory applied ASJ-SSL 

vapor barrier jacket with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. Provide one of the following: 

1. Owens Corning; Evolution Fiberglas Pipe Insulation. 

2. Johns Manville; Micro-Lok Pipe Insulation. 

3. Knauf; Earthwool 1000 degree Pipe Insulation. 

J. Piping Insulation Type P2: Flexible Elastomeric Pipe Insulation:  Closed-cell, sponge- or 

expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials. Provide one 

of the following: 

1. Armacell LLC; AP Armaflex 

2. Aeroflex USA Inc; Aerocel 

3. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

K. Piping Insulation Type P3: Handicap Lavatory and Sink Piping Insulation Kit: 

1. Handicap lavatory and sink drain piping, P-trap, cold and hot water assemblies and valves 

shall be insulated with fully molded insulation kit specifically designed for handicap 

lavatories and sinks. ADA conforming. 

2. Material shall be 3/16" thick molded closed cell vinyl with nylon fasteners, white finish and 

be self-extinguishing per ASTM D635, with K value of 1.17 BTU/in./hr./sq. ft./deg. F. 
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L. Piping Insulation Type P4: Preformed Cellular Glass: Comply with ASTM C 585, ASTM C 450. 

Provide one of the following: 

1.  Pittsburgh Corning; Foamglas 

2.04.  FIELD-APPLIED FABRIC-REINFORCING MESH 

M. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 

strands/sq. in., in a Leno weave, for pipe. Provide one of the following: 

1. Foster Brand, Specialty Construction Brands, Inc; Mast-A-Fab. 

2. Vimasco Corporation; Elastafab 894. 

2.05.  FIELD-APPLIED JACKETS 

N. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

O. Piping Jacket Type J1: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 

Class 16354-C; 40 mil thickness, roll stock ready for shop or field cutting and forming.  Provide 

factory-fabricated fitting covers to match jacket. Provide one of the following 

1. Johns Manville; Zeston. 

2. Proto Corporation; LoSmoke 

P. Piping Jacket Type J2: Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 

5005, Temper H-14. Provide factory-fabricated fitting covers or field fabricate covers only if 

factory-fabricated fitting covers are not available. Provide one of the following: 

1. Provide Childers Brand Metal Jacketing Systems. 

2. Provide shop fabricated smooth aluminum jacket 0.016". 

2.06.  TAPES 

Q. 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. 
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R. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 

suitable for indoor and outdoor applications. 

1. Width:  2 inches. 

2. Thickness:  6 mils. 

3. Adhesion:  64 ounces force/inch in width. 

4. Elongation:  500 percent. 

5. Tensile Strength:  18 lbf/inch in width. 

2.07.  INSULATION INSERTS 

S. Provide insert between support shield and piping on piping 1 1/2" diameter or larger. Inserts shall 

be factory fabricated of heavy density insulating material suitable for temperature. Insulation 

inserts shall not be less than the following lengths: 

1. 1 1/2" to 2 1/2" pipe size 10" long 

2. 3" to 6" pipe size 12" long 

3. 8" to 10" pipe size 16" long 

4. 12" and over 22" long 

2.08.  PIPE INSULATION ACCESSORIES 

T. Vapor Retarder Lap Adhesive: Compatible with insulation. 

U. Covering Adhesive Mastic: Compatible with insulation. 

V. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12-inch centers. 

W. Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement: ASTM C449/C449M. 

X. Insulating Cement: ASTM C195; hydraulic setting on mineral wool. 

Y. Adhesives: Compatible with insulation. 

Z. Banding: 

1. Aluminum bands, 3/4" x 0.02 inches 

2. Stainless Steel, 304, 3/4" by 0.02 inches 
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PART 3 - EXECUTION  

3.01.  PREPARATION 

A. Thoroughly clean all surfaces to be insulated as required to remove all oil, grease, loose scale, 

rust, and foreign matter.  Piping shall be completely dry at the time of application. Insulating piping 

where condensate is occurring is unacceptable. Wet insulation is unacceptable and shall be 

removed and replaced before acceptance by the Owner. 

B. Coordinate insulation installation with trade installing heat trace. Comply with requirements for 

heat tracing that apply to insulation. 

C. Verify that piping has been tested for leakage before applying insulation. 

3.02.  GENERAL INSTALLATION REQUIREMENTS 

D. Installation shall meet or exceed all applicable federal, state and local requirements, referenced 

standards, and shall conform to codes and ordinances of authorities having jurisdiction.  

E. Installation of insulation and jacket materials shall be in accordance with manufacturer’s published 

instructions.  

F. Handle and install materials in accordance with manufacturer’s instructions in the absence of 

specific instructions herein. 

G. On exposed piping, locate insulation cover seams with the ridge of the lap joint is directed down. 

H. Provide dams in insulation at intervals not to exceed 20 feet on cold piping systems to prevent 

migration of condensation or fluid leaks.  Indicate visually where the dams are located for 

maintenance personnel to identify and also provide dams at butt joints of insulation at fittings, 

flanges, valves, and hangers.  

I. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties. 

J. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for 

each item of pipe system as specified in insulation system schedules. 

K. Install accessories compatible with insulation materials and suitable for the service.  Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry 

state. 

L. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

M. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

N. Keep insulation materials dry during application and finishing. 

O. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

P. Install insulation with least number of joints practical. 
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Q. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 

and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation material 

manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

R. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

S. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  

Secure strips with adhesive. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal 

seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.   

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

T. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness. 

U. Finish installation with systems at operating conditions.  Repair joint separations and cracking due 

to thermal movement. 

V. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere and seal patches similar to butt 

joints. 

W. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 
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4. Manholes. 

5. Handholes. 

6. Cleanouts. 

3.03.  PENETRATIONS 

X. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof 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 roof flashing at least 2 inches below top of roof 

flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

Y. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with 

sleeve seal.  Seal terminations with flashing sealant. 

Z. 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. 

AA. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install 

insulation continuously through walls and partitions. 

BB. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously 

through penetrations of fire-rated walls and partitions.  Comply with requirements in Section 15050 

for firestopping and fire-resistive joint sealers. 

CC. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 
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2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 15050." 

3.04.  GENERAL PIPE INSULATION INSTALLATION 

DD. Requirements in this article generally apply to all insulation materials except where more specific 

requirements are specified in various pipe insulation material installation articles. 

EE. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 

material and density as adjacent pipe insulation.  Each piece shall be butted tightly against 

adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces 

with insulating cement finished to a smooth, hard, and uniform contour that is uniform with 

adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 

material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 

each section closely to the next and hold in place with tie wire.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 

whichever is thicker.  For valves, insulate up to and including the bonnets, valve stuffing-

box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 

whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating cement.  

Insulate strainers so strainer basket flange or plug can be easily removed and replaced 

without damaging the insulation and jacket.  Provide a removable reusable insulation cover. 

 For below-ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  

Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, 

or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 

mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket, install fitted PVC cover over 

elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  

Tape PVC covers to adjoining insulation facing using PVC tape. 
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9. Stencil or label the outside insulation jacket where concealed unions, check valve or piping 

specialties are insulated. Provide descriptive label at device under the insulation. For 

example at each union stencil with the word "union."  Match size and color of pipe labels. 

FF. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 

test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 

insulation at these connections by tapering it to and around the connection with insulating cement 

and finish with finishing cement, mastic, and flashing sealant. 

GG. Install removable insulation covers at locations indicated.  Installation shall conform to the 

following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 

insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 

insulation on each side of flange or union.  Secure flange cover in place with stainless-steel 

or aluminum bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of mitered 

blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to 

flanges with tie wire.  Extend insulation at least 2 inches over adjacent pipe insulation on 

each side of valve.  Fill space between flange or union cover and pipe insulation with 

insulating cement.  Finish cover assembly with insulating cement applied in two coats.  

After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces 

with a metal jacket. 

3.05.  INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

HH. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

II. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 

pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 
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JJ. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

KK. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 

available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body.  Arrange insulation to permit access to packing and to allow valve 

operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 

3.06.  INSTALLATION OF GLASS-FIBER PREFORMED PIPE INSULATION 

LL. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 

bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on below-ambient surfaces, secure tabs with 

additional adhesive as recommended by insulation material manufacturer and seal with 

vapor-barrier mastic and flashing sealant. 

MM. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of 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. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

NN. Insulation Installation on Pipe Fittings and Elbows: 
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1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections of 

pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 

materials with bands. 

OO. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.07.  FIELD-APPLIED JACKET INSTALLATION 

PP. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; 

for horizontal applications.  Seal with manufacturer's recommended adhesive.  Apply two 

continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along 

seam and joint edge. 

QQ. Where metal jackets are indicated, install 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. 

3.08.  FINISHES 

RR. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating.  

SS. Do not field paint aluminum jackets. 

3.09.  PIPING SYSTEMS INSULATION SCHEDULE 

 

PIPING SYSTEMS INSULATION SCHEDULE 

Service Insulation 

Type 

Location Jacket 

Type 

Pipe Size Insulation 

Thickness 

by Pipe 

Size 

COLD PIPING      

Refrigerant Suction P2 Interior -- 3.0" and 0.75" 
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Concealed smaller 

    4.0" and 

larger 

1.0" 

  Interior Exposed J1 3.0" and 

smaller 

0.75" 

    4.0" and 

larger 

1.0" 

  Unconditioned  -- 3.0" and 

smaller 

0.75" 

  Space  4.0" and 

larger 

1.0" 

  Exterior J2 3.0" and 

smaller 

0.75" 

    4.0" and 

larger 

1.0" 

  Equipment 

Rooms 

J1 3.0" and 

smaller 

0.75" 

  below 7.0" above 

floor 

 4.0" and 

larger 

1.0" 

Condensate      

  Exterior J2 3.0" and 

smaller 

0.5" 

HOT PIPING        

Refrigerant Hot Gas P2 Interior 

Concealed 

-- 3.0" and 

smaller 

0.75" 

    4.0" and 

larger 

1.0" 

  Interior Exposed  3.0" and 

smaller 

0.75" 

    4.0" and 

larger 

1.0" 

  Unconditioned  -- 3.0" and 

smaller 

0.75" 

  Space  4.0" and 

larger 

1.0" 

  Exterior J2 3.0" and 

smaller 

0.75" 

    4.0" and 1.0" 
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larger 

  Equipment 

Rooms 

 3.0" and 

smaller 

0.75" 

  below 7.0" above 

floor 

 4.0" and 

larger 

1.0" 

 

END OF SECTION 23 0086 
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SECTION 23 0090 

SUPPORTS, HANGERS AND ANCHORS 

 

PART 1 GENERAL 

1.01. WORK INCLUDED 

A. Inserts, Anchors, and Upper Attachments 

B. Pipe Hangers, Rods, Supports, and Accessories 

C. Fabricated Steel Support 

1.02. QUALITY ASSURANCE 

A. Design of pipe supporting elements shall be in accordance with ANSI B31.1 

B. Fabrication and installation of pipe hangers and supports shall be in accordance with the 
following Manufacturers Standardization Society (MSS) Standards: 

1. SP-58 Pipe Hangers and Supports: Materials, Design and Manufacture. 

2. SP-69 Pipe Hangers and Supports: Selection and Application. 

3. SP-89 Pipe Hangers and Supports: Fabrication and Installation Practices. 

C. Steel angles, channels and plate shall be in accordance with ASTM A36, red primed or hot 
dipped galvanized for interior applications and hot galvanized for exterior applications. 

D. Bolts, including nuts and washers, used for fabricating steel members shall be in accordance 
with ASTM A325 and shall be stainless steel or plated for corrosion protection. Plain steel 
components are unacceptable. 

E. Welding of steel members shall be in accordance with AWS D1.1. 

F. Steel supports for ducts, pipe anchors, pipe guides, and piping supported from below shall be 
fabricated in accordance with AISC Specification for the Design, Fabrication and Erection of 
Structural Steel for buildings. If required, the Contractor shall include the cost of the services of 
a structural engineer to design or review the system. 

1.03. APPLICABLE PUBLICATIONS 

A. Applicable sections of the publications listed below form a part of this Section. The publications 
are referenced by the basic designation only. 

1. American Institute of Steel Construction (AISC) 

2. American National Standards Institute (ANSI) 

3. American Society for Testing and Materials (ASTM) 

4. American Welding Society (AWS)    

5. The Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS) 



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 

 
 

23 MECHANICAL  23 0090 2 SUPPORTS, HANGERS, ANCHORS 

 

6. National Fire Protection Agency (NFPA) 

7. Sheet Metal and Air Conditioning Contractor's National Association, Inc. (SMACNA) 

1.04. SUBMITTALS 

A. Submit schedule indicating type of hanger to be used by system and pipe size. Include rod size 
for each hanger size. 

B. Product data, along with installation operation and maintenance instructions, shall be included 
in the operation and maintenance manuals. 

C. Provide shop drawings for fabricated steel supports. 

PART 2 PRODUCTS 

2.01. ACCEPTABLE MANUFACTURERS 

A. Inserts, Anchors, and Upper Attachments: 

1. Anvil International, Inc. 

2. Carpenter Paterson, Inc. 

3. Cooper B-Line, Inc. 

4. Elecen Metal Products 

5. Hilti 

6. Unistrut 

7. ITW Red Head 

B. Pipe Hangers, Rods, Supports and Accessories: 

1. Anvil International, Inc. 

2. Carpenter Paterson, Inc. 

3. Cooper B-Line, Inc. 

4. Elcen Metal Products 

5. Hilti 

6. Unistrut 

C. Fabricated Steel Support: As indicated on Drawings. 

2.02. DESIGN REQUIREMENTS 

A. Supports capable of supporting the pipe for all service and testing conditions. Provide 4-to-1 
safety factor. 

B. Allow free expansion and contraction of the piping to prevent excessive stress resulting from 
service and testing conditions or from weight transferred from the piping or attached equipment. 
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C. Design supports and hangers to allow for proper pitch of pipes. 

D. For chemical and waste piping, design, materials of construction, and installation of pipe 
hangers, supports, guides, restraints, and anchors: 

1. ASME B31.3. 

2. MSS SP-58 and MSS SP-69. 

3. Except where modified by this Specification. 

E. For steam and hot and cold water piping, design, materials of construction and installation pipe 
hangers, supports, guides, restraints and anchors: 

1. ASME B31.1 

2. MSS SP-58 and MSS SP-69. 

F. Check all physical clearances between piping, support system, and structure. Provide for 
vertical adjustment after erection. 

G. Support vertical pipe runs in pipe chases at base of riser. Support pipes for lateral movement 
with clamps or brackets. 

H. Place hangers on outside of pipe insulation. Use a pipe covering protection saddle for insulated 
pipe at support point. 

I. Fabricated Steel Supports:  As detailed on the drawings. 

2.03. INSERTS AND ANCHORS 

A. Inserts: MSS Type 18; malleable iron body and nut, galvanized finish, opening in top of insert 
for reinforcing rod, lateral adjustable.  

B. Anchors: Steel shell and expander plug, snap off end fastener 

2.04. HORIZONTAL PIPING HANGERS AND SUPPORTS 

A. Select size of hangers and supports to exactly fit pipe size for bare piping, and around piping 
insulation with saddle or shield for insulated piping. 

B. For suspension of non-insulated or insulated stationary pipe lines: Adjustable steel clevices, 
MSS Type I. 

C. For suspension of non-insulated stationary pipe lines: Adjustable band hangers, MSS Type 7 or 
9; or split pipe rings, MSS Type II. 

D. For support of piping where horizontal movement due to expansion and contraction may occur, 
and where a low coefficient of friction is desired: Pipe slides and slide plates, MSS Type 35, 
including guided plate mounted on a concrete pedestal or structural steel support. 

E. For support from floor stanchion, using floor flange to secure stanchion to floor: Adjustable pipe 
stanchion saddles, MSS Type 37 or 38, including steel pipe base support and cast-iron floor 
flange. 

F. For suspension of pipe from two (2) rods where longitudinal movement due to expansion and 
contraction may occur: Adjustable roller hangers, MSS Type 43. 
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G. For suspension of pipe from a single rod where horizontal movement due to expansion and 
contraction may occur: Adjustable roller hangers, MSS Type 43. 

H. For support of pipe from a single rod where vertical adjustment is not necessary: Pipe roll 
stands, MSS Type 45. 

I. For support of pipe where small horizontal movement due to expansion and contraction may 
occur, but vertical adjustment is not necessary: Pipe rolls and plates, MSS Type 45. 

J. For support of pipe lines where vertical and lateral adjustment during installation may be 
required in addition to provision for expansion and contraction: Adjustment pipe rolls stands, 
MSS Type 46. 

2.05. VERTICAL PIPING CLAMPS 

A. Select size of vertical piping clamps to exactly fit size of bare pipe. 

B. For support and steadying of pipe risers: Two-bolt riser clamps, MSS Type 8 or 42. 

2.06. HANGER ROD ATTACHMENTS 

A. Select size of hanger rod attachments to suit hanger rods. 

B. For adjustment up to six (6) inches for heavy loads: Steel turnbuckles, MSS Type 13. 

C. For use on high temperature piping installations: Steel clevices, MSS Type 14. 

D. For use with split pipe rings, MSS Type II: Swivel turnbuckles, MSS Type15. 

E. For attaching hanger rod to various types of building attachments: Malleable iron sockets, MSS 
Type 16 or 17. 

F. Rods: 

1. Size 3/8" and up: All thread steel rod electro galvanized. Sizing for pipe or equipment 
support as follows: 

Copper Tube, Plastic  Steel, Cast Iron   

Pipe Size (Copper, 
Plastic) 

Pipe Size (Steel, 
Cast Iron) 

Rod Size Max. Equip. Load 

1/4" to 2" 1/4" to 2" 3/8" 730 lbs. 

2-1/2" to 4" 2-1/2" to 3" 1/2" 1,350 lbs. 

6" 4"  5/8" 2,160 lbs. 

8" to 12" 6" 3/4" 3,230 lbs. 

14" 8" to 12" 7/8" 4,480 lbs. 

16" 14" to 16" 1" 5,900 lbs. 

18" to 20" 18" to 20" 1-1/4" 9,500 lbs. 

22" to 42" 22" to 42" 1-1/2" 13,800 lbs. 

2. Rods may be reduced one size for double rod hangers with 3/8" minimum diameter, or 
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when other paragraphs require a minimum of 2 hangers per section, provided the 
minimum diameter of 3/8" is maintained. 

G. For upper attachment for suspending pipe hangers from concrete: Concrete inserts MSS Type 18. 

H. For attachment to top flange of structural shape: Top beam C-clamps, MSS Type 19. 

I. For attachment to bottom flange of structural shape: Side beam or channel clamps, MSS Type 
20 or 27. 

J. For attachment to center of bottom flange of beams: Center beam clamps, MSS Type 21. 

K. For attachment to bottom of beams where heavy loads are encountered and hanger rod sizes 
are large: Welded attachments, MSS Type 22. 

L. For attachment to structural shapes: C-clamps, MSS Type 23. 

M. For attachment to top of beams when hanger rod is required tangent to edge of flange: Top I-
beams clamps, MSS Type 25. 

N. For attachment to bottom of steel I-beams for heavy loads: Steel I-beam/WF-beam clamps with 
eye nut, MSS Type 28 or 29. 

O. Steel brackets, for indicated loading: 

1. Light duty, 750 pounds, MSS Type 31. 

2. Medium duty, 1,500 pounds, MSS Type 32. 

3. Heavy duty, 3,000 pounds, MSS Type 33. 

P. For use on sides of steel beams: Side beam brackets, MSS Type 34. 

2.07. SPRING HANGERS AND SUPPORTS 

A. Select spring hangers and supports to suit pipe size and loading. 

B. For control of piping movement: Restraint control devices, MSS Type 47. 

C. For light loads where vertical movement does not exceed 1-1/4 inch: Springs cushion hangers, 
MSS Type 48. 

D. For equipping Type 41 roll hanger with springs: Spring cushion roll hangers, MSS Type 49. 

E. For retardation of sway or thermal expansion in piping systems: Spring way braces, MSS Type 50. 

F. For absorbing expansion and contraction of piping system from hanger: Variable spring 
hangers, MSS Type 51; preset to indicated load and limit variability factor to 25%. 

G. For absorbing expansion and contraction of piping system from base support: Variable spring 
base supports, MSS Type 52; preset to indicated load and limit variability factor to 25%; include 
flange. 

H. For absorbing expansion and contraction of piping system from trapeze support: Variable spring 
trapeze hangers, MSS Type 53; preset to indicated load and limit variability factor to 25%.  
 

I. Constant supports: Provide one of the following types, selected to suit piping system. Include 
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auxiliary stops for erection and hydrostatic test, and field load-adjustment capability. 

1. Horizontal Type:  MSS Type 54. 

2. Vertical Type: MSS Type 55. 

3. Trapeze Type: MSS Type 56. 

2.08. SUPPLEMENTARY SUPPORTS 

A. Where support spacing is more frequent than distance between structural members, provide 
steel angles, channels or beams sized to provide a deflection of less than 1/240 of span when 
fully loaded, to transfer pipe support loads to structural members. 

B. Where deflection of center of trapeze support exceeds 1/240 of distance between hanger rods, 
provide additional hanger rods. 

C. Where multiple risers are supported within shafts, provide steel angles, channels or beams, 
sized to provide a deflection of less than 1/240 of span when fully loaded, to transfer loads to 
the concrete floor slab. Anchor supplemental supports to the slab, and provide resilient element 
where required by other Sections of this Division. 

2.09. ACCESSORIES 

A. Protective Shields, MSS Type 40: Carbon steel, galvanized minimum of 12" length sized for 
required insulation. 

B. Protective Saddles, MSS Type 39: Carbon steel plate, minimum of 12" length, sized for required 
insulation. 

C. Steel Turnbuckle, MSS Type 13: Forges steel, galvanized finish with locknuts. Rated at a 
minimum of 730 lbs. at 3/8" size. 

D. Steel Clevis, MSS Type 14: Forged steel, galvanized finish with steel pin and cotter pin. Rated 
for a minimum of 730 lbs. at 3/8" size. 

E. Weldless Eye Nut, MSS Type 17: Forges steel, galvanized finish. Rated for a minimum of 730 
lbs. at 3/8" size. 

2.10. PIPE INSULATION HANGER SHIELDS 

A. Where hangers are placed outside the jackets of pipe insulation, provide shields equal to 
"Thermal Hanger Shields" as manufactured by Pipe Shields, Inc. or equivalent by Elcen Metal 
Products Company. 

B. Shields shall consist of a 360-degree insert of high-density, 100 psi, waterproof calcium silicate, 
encased in a 360-degree galvanized sheet steel shield.  Insert shall be same thickness as 
adjoining pipe insulation, and shall extend 1 inch beyond sheet metal shield in each direction on 
cold lines. Shield lengths and minimum sheet metal gauges shall be as directed below: 
 

PIPE SIZE SHIELD LENGTH MINIMUM GAUGE 

1/2" to 1-1/2" 4" 26 

2" to 6" 6" 20 

8" to 10" 9" 16 
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12" to 18" 12" 16 

20" & Larger 18" 16 

C. Shields shall be Model CS-CW, except for pipe roller applications: then provide Model CSX-CW. 

D. At the Contractor's option, shop-fabricated galvanized metal shields may be provided based on 
approved shop drawings. Length and gauge of sheet metal shall be as specified above. 

E. For all insulated piping 4” and larger, provide insulation insert at a minimum of 12” long. Insert 
shall extend a minimum of one inch beyond shield. Insulation inserts shall be minimum 12” long 
section of foam glass insulation. 

2.11. METAL FRAMING: Provide products compliant with NEMA ML-1. 

2.12. STEEL PLATES, SHAPES AND BARS: Provide products compliant with ANSI/ASTM A-36. 

2.13. PIPE GUIDES: Provide factory-fabricated guides, of cast semi-steel or heavy fabricated steel, 
consisting of a bolted two-section outer cylinder and base, with a two-section guiding spider 
bolted tight to pipe or as shown on Drawings. Size guides and spiders to clear pipe, cylinder 
and insulation, if any. Provide guides of length recommended by manufacturer to allow 
indicated travel. 

PART 3 EXECUTION 

3.01. GENERAL REQUIREMENTS 

A. Where applicable, install in accordance with the manufacturer's written installation instructions. 

B. Where supports are in contact with copper pipe, provide copper plated support. 

C. Where supports are in contact with glass, aluminum or brass pipe, provide plastic coating on 
supports. 

D. Interior hangers, supports, including attachments, that are plain steel shall be primed and 
painted. 

E. Hangers and supports, including attachments, exposed to weather or located in utility tunnels or 
accessible utility trenches or subject to spillage shall be hot dip galvanized after fabrication. 

F. Fabricated steel supports exposed to weather or located in utility tunnels and accessible utility 
trenches or subject to spillage shall be primed and painted. Cut, welded, drilled or otherwise 
damaged surfaces of coating shall be repaired. 

3.02. PREPARATION 

A. Proceed with installation of hangers, supports and anchors only after required building structural 
work has been completed in areas where the work is to be installed. Correct inadequacies 
including but not limited to proper placement of inserts, anchors and other building structural 
attachments. 

3.03. INSTALLATION OF HANGERS AND SUPPORTS 

A. Install hangers, supports, clamps and attachments to support piping properly from building 
structure in compliance with MSS SP-69. Arrange for grouping of parallel runs of horizontal 
piping to be supported together in trapeze-type hangers where possible. Install supports with 
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maximum spacing as specified in this Section. Where piping of various sizes is to be supported 
together by trapeze hangers, space hangers for smallest pipe size or install intermediate 
supports for small diameter pipe. Do no use wire or perforated metal to support piping, and do 
not support piping from other piping. 

B. Install hangers and supports complete with necessary bolts, rods, nuts, washers, and other 
accessories. Except as otherwise indicated for exposed continuous pipe runs, install hangers 
and supports of same type and style as installed for adjacent similar piping. 

C. Support fire protection water piping independently of other piping 

D. The location of hangers and supports shall be coordinated with the structural work to ensure 
that the structural members will support the intended load. 

E. Provide hex head nut on rod at top and bottom of clevis hanger yoke, and at each rod 
connection to intermediate und upper attachment. Rod nuts shall be securely locked in place. 

F. Hanger rods shall be subject to tensile loading only. Where lateral or axial movement is 
anticipated, use suitable linkage in hanger rod to permit swing. 

G. Hangers shall be fabricated to permit adequate adjustment after erection while still supporting 
the load. Turnbuckles shall be provided where required for vertical adjustment of the piping. 

H. Supports for vertical piping shall be located at each floor or at intervals of not more than 15 feet 
and at intervals of not more than 8 feet from end of risers. Where supports are provided on 
intermediate floors spaced 15 feet or less between floors, no additional supports are required 
other than those specified for end of risers. 

I. A hanger or support shall be provided adjacent to each piece of equipment to ensure that none 
of the pipe weight is supported from the equipment. 

J. Provide protective shields on all piping required to be insulated. 

K. Provide protective saddles sized to match insulation thickness on all hot piping required to be 
insulated. Fill void between saddle and pipe with insulation as specified. 

L. Provide turnbuckles on all hangers that require leveling or aligning. 

M. Provide steel clevis where detailed and/or required. 

N. Provide weldless eye nuts on hanger terminations where disassembly or swing may be 
required. Use in combination with steel clevis. 

O. Supports 

1. Provide additional supports at: 

a. Changes in direction. 

b. Branch piping and runouts over 5 feet. 

c. Concentrated loads due to valves, strainers and similar items. 

d. At valves 4 inches and larger in horizontal piping. 

e. Support piping on each side of valve. 

f. Brace hubless piping to prevent horizontal and vertical movement. 
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g. Where number of grooved couplings exceeds 3 between supports or provide 
continuous steel between supports. 

2. Sanitary waste and vent, roof drains per UPC Section 316:  Vertical supports are not 
required within 2.5 feet of wall penetrations for pipes 8 inches in diameter and smaller, 
and not more than 3 feet for 10 inches and larger. 

3. Other piping support spacing shall be as scheduled on Drawing or as required by 
referenced standard. 

3.04. HANGER SPACING 

A. The maximum spacing between pipe supports for straight runs shall be in accordance with the 
following chart. If any deviation from the table exists within the manufacturer's written 
installation instruction, whichever spacing reflecting the smaller centerline to centerline 
dimension shall be used. 

MAXIMUM HORIZONTAL PIPE HANGER AND SUPPORT SPACING TABLE 

1. Steel Pipe (Schedule 40 & 80): 
Up to 1" ...................................... 7 ft. on center 
1-1/4" and greater ...................... 10 ft. on center 

2. Copper Pipe (Types L, K and M): 
Up to 1" size: .............................. 5 ft. on center 
1-1/4" to 2-1/2" ........................... 7 ft. on center 
3" and larger ............................... 10 ft. on center 

3. Ductile Iron and Cast Iron: Two hangers per section length. 

4. Polyvinyl Chloride (PVC): 
Up to 1-1/2" ................................ 3 ft. on center 
2" to 4" ........................................ 4 ft. on center 
5" to 8" ........................................ 5 ft. on center 
10" and larger ............................. 6 ft. on center 

5. Sprinkler and Standpipe: Pipe hangers to be as per NFPA-13 and NFPA-14 
standards. 

B. Hanger centerline spacing shall be reduced by 50% in areas of concentrated valves and/or 
fittings, also no more than a maximum distance of 12 inches from valves, fittings and/or 
couplings, or 24 inches from a change in direction. 

3.05. ATTACHMENT TO STRUCTURE 

A. For plain steel devices, prime and paint. 

B. Adjust attachment location for proper alignment and no more than 4 degrees offset from a 
perpendicular alignment. 

C. If proper alignment cannot be achieved from the existing building structure, provide a trapeze 
type support sized to handle the design load with a minimum safety factor of 5. 

3.06. INSERTS 

A. Contractor shall have inserts at site and dimensional location drawings ready at the beginning of 
the involved concrete work. 
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B. Install inserts by securing to concrete forms and inserting reinforcing rod through the opening 
provided in the insert in accordance with shop drawings. 

C. Provide necessary supervision while concrete is being poured to correct any misalignment 
caused by the concrete. 

3.07. INSTALLATION OF ANCHORS 

A. Install anchors at proper locations to prevent stresses from exceeding those permitted by ANSI 
B-31, and to prevent transfer of loading and stresses to connected equipment. 

B. Fabricate and install anchor by welding steel shapes, plates and bards to piping and to 
structure. Comply with ANSI B-31, with AWS standards, and with the Details shown on the 
drawings. 

C. Where expansion compensators are indicated, install anchors in accordance with expansion 
unit manufacturer's written instructions to limit movement of piping and forces to maximums 
recommended by manufacturer for each unit. 

D. Anchor Spacing: Where not otherwise indicated, install anchors at ends of principal pipe runs 
and at intermediate points in pipe runs between expansion loops and bends. Make provisions 
for preset of anchors as required, accommodating both expansion and contraction of piping. 

E. Size anchor shell length to assure a minimum of 1" solid concrete remaining from shell and to 
concrete face. 

3.08. INSTALLATION OF TRAPEZES OR PIPE RACKS 

A. Light/Medium Duty: Assemble from standard manufactured metal framing systems, in 
accordance with manufacturer's recommendations. 

B. Heavy Duty: Fabricate from structural steel shapes selected for loads required. Weld steel in 
accordance with AWS standards. 

3.09. AUXILIARY STEEL 

A. Furnish all miscellaneous structural members necessary to hang or support ductwork, piping, 
and mechanical equipment. 

B. Notify Engineer of any adjustment necessary in main structural system for proper support of 
major equipment. 

C. Fabricated Steel Supports: Steel for supports shall be saw cut, with sharp edges ground 
smooth. After fabrication, remove all foreign material, including welding slag and spatter, and 
leave ready for painting. 

END OF SECTION 
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SECTION 23 0120 

 

PIPING SPECIALTIES 

 
PART 1 - GENERAL 
 
1.01  Specific requirements for specialties indicated on drawings or in other sections of these 

specifications shall take precedence over items as specified in this section.  
 
1.02  Submit brochures and other supportive product data for all items.  
 
1.03  Ranges for thermometer, gages, or similar instruments shall be selected so that normal operation 

will be near center of scale. Range shall not be longer than required.  Use compound gage where 
vacuum may be encountered.  

 
1.04  Combination instruments for thermometers and gages will not be acceptable.  
 
PART 2 - PRODUCTS 
 
2.01  THERMOMETERS:  
 

A. Thermometers shall be equal to Trerice Series BX9, 9-inch, adjustable type. Stem length shall be 
a minimum of 3/4 of the pipe diameter, plus well extension length. Use 12-inch stem length in 
tanks.  

 
B. Provide brass wells and stems.  

 
2.02  THERMOMETER WELLS:  
 

A. Provide wells with extension neck for insulated piping.  
 
B. Wells shall be Trerice Series 138 type.  
 
C. Test wells to be Trerice Series 169 type with cap and chain.  

 
2.03  GAGES:  
 

A. Gages shall be equal to Trerice Series 800, 3-1/2-inch size.  
 
B. Provide snubber and cock for each gage.  
 
C. Provide coil syphon and cock for each steam gage.   
 
D. Gauges shall be liquid filled. 

 
2.04  TEST PLUGS:  
 

A. Test plugs shall be equal to Peterson Engineering Company #110, 1/4" size, with brass body, 
dust cap and "Nordel" valve core material. 

  
2.05  STRAINER:  
 

A. "Y" Type (Haywood, Muessco, or Sarco):  
 

1. 1/2" through 2":  Haywood Model 80, bronze, 300 lb. WP, 500 lb. WOG or Haywood Model 
80 iron body, 250 lb. WP, 900 lb. WOG. Provide Monel or stainless steel screen, blow-off 
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outlet, screwed ends.  
 

2. 2-1/2" through 12":  Haywood Model 80 iron body, 125 lb. SWP, 175 lb. WOG, brass screen, 
blow-off outlet, flanged ends.  

 
B. Screens - Steam:  

 
1. Monel or stainless steel.  
 
2. Perforations - .057 diameter, 144 per sq. in.  
 

C. Screens - Water:  
 

1. Brass.  
 
2. Perforations: Up to 2" - 1/10" diameter, 49 per sq. in.; 2-1/2" to 4" - 1/8" diameter, 32 per sq. 

in.; 5" up - 1/4" diameter, 8 per sq. in.  
 

2.06  FLEXIBLE CONNECTORS:  
 

A. Pumps and Chillers:  Bellows Type 3, equal to Keflex #151-TR-1250, with 150 lb. flanges and tie 
rods. 150 psig maximum working pressure. 304 stainless steel. Bellows welded to flanges. Tie 
rods with chatter proof spacers. Unit rated at 800°F.  

 
B. Coils, Valves, And Miscellaneous Equipment:  Stainless steel braided hose type.  

 
2.07  ELECTRICAL HEAT TAPE: 
 

A. Heat tape shall be equal to Emerson Chromalox. 
 
B. Electrical heat tape shall be installed where indicated on the drawings to prevent pipe freezing. 
 
C. Heat tape shall be approved for use in hazardous areas as indicated and U.L. listed. 
 

2.08  CALIBRATED BALANCE VALVE: 
 
A. For valves 2” and smaller: 
 

1. Bronze body. 
 

2. Ball or globe type. 
 
3. 250 psig at 250° F rating. 
 
4. Threaded ends. 
 
5. Calibrated orifice or venturi. 
 
6. Meter connections with integral seals. 
 
7. Memory stop. 
 

B. For valves 2-1/2” and larger: 
 

1. Iron or steel body. 
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2. Ball or globe type. 
 
3. 125 psig at 250° F rating. 
 
4. Flanged connection. 

 
5. Calibrated orifice or venturi. 
 
6. Meter connections with integral seals. 
 
7. Memory stop. 

 
C. Acceptable manufacturers: 

 
1. Flow Design 
 
2. Bell and Gossett 
 
3. Taco 
 
4. Armstrong 
 
5. Nibco 

PART 3 - EXECUTION 
 
3.01  GAGES, THERMOMETERS, AND TEST PLUGS:  
 

A. Provide thermometers in inlet and outlet piping of chillers, boilers, water heaters, air handling unit 
coils, and elsewhere as indicated on the drawings.  

 
B. Provide gages on inlet and outlet piping of all pumps, except domestic hot water circulators, 

steam gages on boiler headers, and elsewhere as indicated on the drawings.  
 

C. Arrange thermometers and gages so they might be read standing in a normal position on the 
floor.  

 
D. Provide test plugs on inlet and outlet piping of all heat exchanger equipment not equipped with 

thermometers. This includes all heating and cooling coils in air handling units, fan coil units, and 
other terminal devices with coils.  

 
E. Locate gages, thermometers, and test plugs as close as possible to equipment being monitored.  

 
3.02  FLEXIBLE PIPE CONNECTORS:   
 

A. Install flexible pipe connectors where indicated on the drawings.  
 

B. Install connectors as close as possible to equipment inlets and outlets.  
 

C. Support pipe work independently of flexible connectors. Brace and anchor piping as required to 
prevent movement of piping ends of flexible connectors and align all equipment, pipe work, and 
flanges so that no flexible connectors shall be misaligned and/or stressed beyond the 
manufacturer's recommended maximum limits.  

 
3.03  HEAT TAPE: 
 

A. Install the heat tape below the pipe insulation in a uniform distribution to obtain the watts/linear 
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foot as indicated. 
 

B. Wiring installation shall be done in accordance with the NEC and the manufacturer's 
requirements. 

 
C. Power for heat tape shall come from an emergency circuit. If no emergency circuit is available, 

the power shall come from a dedicated circuit, marked heat tape in the panel. 
 

D. Unless indicated otherwise on the plans, install heat tape with a minimum capacity of 5 watts/foot. 
 

E. Heat tape shall be thermostatically controlled and shall be preset to energize before freezing.  An 
indicator light shall energize when the heat tape is "on." 

 
END OF SECTION 
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SECTION 23 0160 

MECHANICAL SYSTEMS INSULATION 

 

PART 1 GENERAL 

1.01 Provide required insulation for HVAC ductwork and plumbing piping. 

1.02 All ductwork and piping is insulated unless otherwise noted. 

1.03 SUBMITTTALS 

A. Submit product data for each system. Product data shall include but not be limited to the 
following: 

1. Manufacturer's name 

2. Insulation material and thickness 

3. Jacket 

4. Adhesives 

5. Fastening methods 

6. Fitting materials 

7. Manufacturer's data sheets indicating density, thermal characteristics, temperature 
ratings 

8. Insulation installation details (manufacturer's installation instructions/details, Contractor's 
installation details, MICA plates where applicable) 

9. Other appropriate data 

1.04 QUALITY ASSURANCE 

A. All ductwork and piping requiring insulation shall be insulated as specified herein and as 
required for a complete system. In each case, the insulation shall be equivalent to that specified 
and materials applied and finished as described in these Specifications. 

B. All insulation, jacket, adhesives, mastics, sealers, etc., utilized in the fabrication of these 
systems shall meet NFPA for fire resistant ratings (maximum of 25 flame spread and 50 smoke 
developed ratings) and shall be approved by the insulation manufacturer for guaranteed 
performances when incorporated into their insulation system, unless a specific product is 
specified for a specific application and is stated as an exception to this requirement. Certificates 
to this effect shall be submitted along with Contractor's submittal data for this Section of the 
Specifications. No material may be used that, when tested by the ASTM E84-89 test method, is 
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found to melt, drip or delaminate to such a degree that the continuity of the flame front is 
destroyed, thereby resulting in an artificially low flame spread rating. 

C. Application Company Qualifications: Company performing the Work of this Section must have a 
minimum of three (3) years' experience specializing in the trade. 

D. All insulation shall be applied by mechanics skilled in this particular Work and regularly engaged 
in such occupation. 

E. All insulation shall be applied in strict accordance with these Specifications and with adequate 
factory-printed recommendations on items not herein mentioned. Unsightly, inadequate, 
damaged or water-soaked Work will not be acceptable. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local 
requirements, and conform to codes and ordinances of authorities having jurisdiction.  

2.02 HVAC PIPING: 

A. Condensate Drain (Above Ground): Armstrong's "Armaflex AP" pipe insulation, 1/2" thick. 

B. Refrigerant 

1. Insulate with “Armaflex AP" pipe insulation, 1/2" thick for the following: 

a. All Suction Lines. 

b. Mixed Phase lines for ductless split systems. 

c. Suction and Liquid lines for dedicated 100% outside air split systems. 

2.03 MANUFACTURERS 

A. CertainTeed Corporation. 

B. Johns Manville Corporation. 

C. Knauf Corporation. 

D. Owens-Corning. 

E. Unifrax 1 LLC (FyreWrap). 

F. Armacell 



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 

 

23 MECHANICAL  23 0160 3 MECHANICAL SYSTEMS INSULATION 

 

2.04 INSULATION MATERIALS 

A. Type D1:  Flexible glass fiber; ASTM C553 and ASTM C1290; commercial grade; 'k' value of 
0.25 at 75 degrees F; 1.5 lb/cu ft minimum density; 0.002 inch foil scrim kraft facing for air 
ducts.  

B. Type D2:  Rigid glass fiber; ASTM C612, Class 1; 'k' value of 0.23 at 75 degrees F; 3.0 lb/cu ft 
minimum density; 0.002 inch foil scrim kraft facing for air ducts. 

C. Type D3: Ductliner (to be used in return air sound boots only), flexible glass fiber; ASTM C1071; 
Type II, ‘k’ value of 0.23 at 75 degrees F; 3.0 lb/cu ft minimum density; coating air side for 
maximum 4,000 feet per minute air velocity.  The airstream surface must be protected with a 
durable acrylic surface coating specifically formulated to: 

1. Be no more corrosive than sterile cotton when tested in accordance with the test method 
for corrosiveness in ASTM C665. 

2. Absorb no more than 3 percent by weight when tested in accordance with the test 
method for moisture vapor sorption in ASTM C1104. 

3. Not support the growth of fungus or bacteria, when tested in accordance with the test 
method for fungi resistance in ASTM C1071, ASTM C1338, ASTM G21, and ASTM G22. 

4. Show no signs of warpage, cracking, delaminating, flaming, smoking, glowing, or any 
other visibly negative changes when tested in accordance with the test method for 
temperature resistance in ASTM C411. 

5. Have a flame spread rating of 25 or less and a smoke developed rating of 50 or less 
when tested in accordance with the test method for surface burning in ASTM E 84. 

6. Meet the sound absorption requirements when tested in accordance with the test method 
for sound absorption in ASTM C423. 

7. Show no evidence of continued erosion, cracking, flaking, peeling, or delamination when 
tested in accordance with the test method for erosion resistance in UL181. 

D. Type D4: Fire Rated Grease Duct Insulation (High Temperature Flexible Blanket); 1-1/2-inch 
thick refractory grade fibrous fire barrier material with minimum service temperature design of 
2,000 degrees F; aluminum foil laminated on both sides; with a minimum ‘k’ value of 0.25 and a 
minimum density of 6 lbs/cu ft; containing no asbestos.  Listed by a nationally recognized 
testing laboratory (NRTL) UL to meet ASTM E 2336, ASTM E119, and with flame spread/smoke 
minimum rating of 25 / 50 when tested as per ASTM E84/UL 723. 

E. Type D5: Outdoor Duct Insulation (Closed Cell Flexible Elastomeric Insulation); 1 inch thick 
material that has a service temperature range from –60 degrees F to 180 degrees F.  This 
outdoor duct insulation meets ASTM C 177 or C 518 and shall have minimum ‘k’ value of 0.27 
Btu-in. / hr-ft2- degrees F at minimum density measurement of 3 lb/cu ft.  The insulation and 
outside surface must be protected with a white Thermo Plastic Rubber Membrane formulated 
to: 

1. Be resistant to UV, and ozone, acid rain, and physical elements produced from outdoor 
weather per ASTM E 96 Procedure A.  
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2. Have aflame spread rating of 25 or less and a smoke developed rating of 50 or less when 
tested in accordance with the test method for surface burning in ASTM E 84. 

3. Show no evidence of continued erosion, delaminating, cracking, flaking, or peeling when 
tested in accordance with the test method for erosion resistance in UL181. Be resistant to 
mold growth resistance, ASTM G 21/C 1338 resistant to fungi, and resistant to bacteria 
growth per ASTM G 22.  

F. Type D6:  Ductliner (to be used in return air sound boots only), flexible glass fiber; ASTM 
C1071; Type II, ‘k’ value of 0.23 at 75 degrees F; 3.0 lb/cu ft minimum density; coating air side 
for maximum 4,000 feet per minute air velocity.  The airstream surface must be protected with a 
durable polyacrylate copolymer emulsion specifically formulated to: 

1. Not support the growth of fungus or bacteria, when tested in accordance with the test 
method for fungi resistance in ASTM D 5590 with “0” growth rating. 

2. Act as a fungicidal protective coating:  water based, VOC < 50 g/l.  Fungicidal coating 
must be EPA registered for use in HVAC duct systems.  Manufacturer:  H.B. Fuller 
Construction Products Inc., Foster 40-20 (white) or 40-30 (black) Fungicidal Protective 
Coating or approved equal.  Coatings may also be used to repair damage to duct liner 
insulation. 

G. High Density Duct Insulation Insert, see Type D2. 

2.05 INSULATION ACCESSORIES 

A. Adhesives:  Waterproof vapor barrier type, meeting requirements of ASTM C916; Childers 
CP-82 or Foster 85-20/85-60. 

B. Weather Barrier:  Breather Mastic: Childers CP-10/CP-11 or Foster 46-50 White. 

C. Vapor Barrier Coating:  Permeance - ASTM E 96, Procedure B, 0.08 perm or less at 45-mil dry 
film thickness, tested at 100F and 50%RH;  Foster 30-65 or Childers CP-34 

1. When higher humidity levels may be of concern, only specify the following fungus/mold 
resistant coating:  Foster 30-80 AF (anti-fungal).  Coating must meet ASTM D 5590 with 
0 growth rating** 

D. Reinforcing Mesh: 10x10 or 9x8 glass mesh; Foster Mast a Fab or Childers #10 

E. Jacket:  Pre-sized glass cloth, minimum 7.8 oz/sq yd. 

F. Type D4 Insulation Adhesive:  Fire resistive to ASTM E84, Childers CP-82 or Foster 85-20. 

G. Impale Anchors:  Galvanized steel, 12 gage self-adhesive pad. 

H. Joint Tape:  Glass fiber cloth, open mesh. 

I. Tie Wire and Wire Mesh:  Annealed steel, 16 gage. 

J. Stainless Steel Banding: 3/4-inch wide, minimum 22 gage, 304 stainless. 
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K. Armaflex 520, 520 BLV, or Foster 85-75 contact adhesive. 

L. Armatuff 25 white seal seam tape. 

PART 3 EXECUTION 

3.01 GENERAL 

A. The application of all insulation shall be performed by experienced mechanics, regularly 
employed in the trade, in a neat and workmanlike manner.  Unless otherwise specified to a 
greater quality, the application of all insulation shall be in accordance with the manufacturer's 
recommendations. 

B. Omit insulation from the following items: 

1. Exposed plated plumbing pipe. 

2. Vents to atmosphere, discharge from safety and relief valves, overflow pipes, and hot only 
drain pipes. 

3. Valves, unions, flanges, traps, strainers, and devices in HOT ONLY piping. 

C. Foil-Faced (FF) Duct Insulation shall comply with NFPA Standards 90A and 90B. 

D. All exposed ends of pipe insulation shall be pointed up neatly with appropriate insulating 
cement, or use pre-molded PVC end caps on cold only piping and preformed aluminum end 
caps on dual-temp, hot or steam piping. 

E. Provide high density insert at duct hangers. Maintain vapor barrier between insulation and duct 
hanger. Do not insulate duct hangers or supports.  

3.02 DUCT AND PIPE PREPARATION  

A. Verify that piping and ductwork has been tested before applying insulation materials. 

B. Verify that surfaces are clean, foreign material removed, and dry. 

C. Maintain required ambient temperature during and after installation for a minimum period of 24 
hours.  

3.03 ARMAFLEX PIPE INSULATION 

A. Apply in strict accordance with latest edition of Armstrong's "Installation Instructions to the 
Contractor".  Joints and seams shall be sealed moisture tight without gaps and openings in the 
insulation 

3.04 INSTALLATION  

A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced 
standards and conform to codes and ordinances of authorities having jurisdiction.  
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B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Extend duct insulation without interruption through walls, floors, and similar penetrations, except 
where otherwise indicated. 

D. Provide external insulation on all round ductwork connectors to ceiling diffusers and on top of 
diffusers as indicated in the Ductwork Insulation Application and Thickness Schedule and the 
Drawings.  Secure insulation to the top of ceiling diffusers with UL181B-FX listed polypropylene 
duct tape Do not insulate top of ceiling diffuser if it is used in ceiling return air plenum or in an 
open space with no ceiling.   

E. Flexible and Rigid fiberglass insulation (Types D1 and D2) application for exterior of duct: 

1. Secure flexible insulation jacket joints with vapor barrier adhesive, tape.  Tape shall be 
UL181B-FX listed polypropylene duct tape. 

2. Install without sag on underside of ductwork.  Use 4-inch wide strips of adhesive on 8-
inch centers and mechanical fasteners where necessary to prevent sagging. Seal vapor 
barrier penetrations by mechanical fasteners with vapor barrier adhesive.  Stop and point 
insulation around access doors and damper operators to allow operation without 
disturbing wrapping. 

3. Insulate standing seams and stiffeners that protrude through the insulation with 1-1/2 inch 
thick, unfaced, flexible blanket insulation.  Cover with reinforcing mesh and coat with 
vapor barrier finish coating. 

4. On circumferential joints, the 2-inch flange on the facing shall be secured with 9/16 inch 
outward clinch steel staples on 2-inch centers, and taped with minimum 3-inch wide strip 
of glass fabric and finish coating. 

5. Vapor seal all seams, joints, pin penetrations and other breaks with vapor barrier coating 
reinforced with reinforcing mesh. 

F. Duct Liner (Type D3 or D6) application for interior of return air sound boots or return air 
plenums:  

1. Secure insulation with 100 percent coverage of duct liner adhesive, pins and clips not 
more than 18 inches on center. 

2. Secure bottom of duct insulation using alternate single and double clips.  The first pin will 
secure the insulation and the second clip will be used to secure the cladding.  Isolate the 
exterior clip from the cladding by using two 1/8 inch closed cell neoprene (Armaflex) 
washers on either side of the cladding.  Predrill holes in cladding and avoid contact with 
pin during installation. 

3. For round duct, secure insulation with 100 percent coverage of duct liner adhesive.  
Secure cladding with 3/4 inch, 0.020 inch stainless steel bands on 12-inch centers. 

4. For joints and overlaps, fold cladding to form a double thickness hem 2 inches minimum. 
Seal with a non-shrink, non-hardening sealing compound. 
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5. Type D6:  Provide fungicidal coating in air handlers ten feet on either side, first ten feet 
downstream of cooling coils, ten feet downstream of mix boxes, in mechanical rooms or 
as otherwise specified in potentially high humidity areas in the duct system shall be 
coated with an fungicidal coating; EPA registered for use in HVAC duct systems at a 
coverage rate of 80 ft2/gallon. 

G. Insulation (Type D4) application for exterior of grease ducts: 

1. External duct wrap system requires two (2) 1.5-inch layers of lightweight, flexible wrap 
overlapped to provide an effective fire barrier.  The barrier is installed in 24-inch or 48-
inch wide sections.  Insulation pins are welded in certain locations to maintain the fire 
barrier material up against the duct. 

2. Grease duct doors to be installed so the door can be removed and re installed and meet 
code requirements.  

3. Install duct wrap as tested per manufacturer’s instructions to assure the duct wrap is 
mechanically attached per the manufacturer’s spacing of bands or weld pins.  

4. Vertical and horizontal members of the support hanger system shall be wrapped with one 
layer of the insulation.  Vertical and horizontal portions shall be wrapped independent of 
one another.  The horizontal hanger shall be removed from the vertical support rods and 
wrapped and then immediately replaced so that an adjacent horizontal support can be 
removed, wrapped, and reinstalled. The end of the threaded vertical rod shall extend 6-
inch past the horizontal member at the beginning of the installation.   

5. Penetrations:  Where ducts penetrate fire rated walls, floors and roofs, the duct wrap 
shall be used in conjunction with a firestop system that is listed by a nationally recognized 
laboratory and rated for penetration of a rated wall or floor by the fire rated grease duct 
system used.  

H. Insulation (Type D5) application for outdoor ducts: 

1. Horizontal ductwork located outdoors shall be sloped at a minimum 2-degree angle to 
prevent the accumulation of water on top of the finished insulated duct.  Support 
members that connect directly to the ductwork are to be insulated with this same 
material.  Keep compression or sharp creases of outdoor insulation to a minimum by 
distributing the weight of the duct resting on horizontal duct support members. 

2. Follow the insulation manufacturer’s installation instructions and procedures to assure the 
ductwork is properly insulated and that the insulation will meet the manufacturer’s 
warranty requirements. 

I. All ductwork, accessories, and all plenums including metal and masonry construction, etc., shall 
be insulated as indicated on the Drawings, as specified herein and as required for a complete 
system. In each case, the insulation shall be equal to that specified and materials applied and 
finished as described in these Specifications. 

J. Flexible ductwork connections to equipment shall not be insulated.  

K. Where vapor barriers are required, the vapor barrier shall be on the outside. Extreme care shall 
be taken that the vapor barrier is unbroken. Joints, etc., shall all be sealed. Where insulation 
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with a vapor barrier terminates, it shall be sealed off with the vapor barrier being continuous to 
the surface being insulated. Ends shall not be left raw. 

L. Extreme care shall be taken in insulating high and medium pressure ductwork including all 
ductwork between the fan discharge and all mixing boxes to ensure the duct is not pierced with 
sheet metal screws or other fasteners. All high and medium pressure ducts in these 
Specifications are classified as high velocity ductwork. 

M. Where canvas finish is specified use lagging adhesive/coating to prevent mildew in securing 
canvas. Do not use wheat paste. Use only anti-fungal lagging adhesive that adheres to ASTM D 
5590 with 0 growth rating. (Foster 30-36AF, Childers CP-137AF). In addition, cover all exterior 
canvas-covered insulation with a fire retardant weather barrier mastic. 

N. All supply ductwork in the Project shall be insulated; all exhaust and fume hood exhaust 
ductwork shall not be insulated, unless used for energy recovery purposes or noted on 
drawings. 

O. Flexible round ducts shall be factory insulated. 

3.05 INSPECTION 

A. Visually inspect the completed insulation installation per manufacturers recommended 
materials, procedures and repair or replace any improperly sealed joints. 

B. Where there is evidence of vapor barrier failure or “wet” insulation after installation, the 
damaged insulation shall be removed, duct surface shall be cleaned and dried and new 
insulation shall be installed. 

3.06 DUCTWORK INSULATION APPLICATION AND THICKNESS SCHEDULE 
 

Ductwork System Application 
Insulation 

Type 
Insulation 
Thickness 

Supply Air  
(Hot, Cold, Combination) 

Outside of Mechanical 
Rooms 

D1 2" 

Inside of  
Mechanical Rooms 

D2 1-1/2" 

Return Air, Relief Air, and Ex-
haust Air 

All D1 1" 

Outside Air  Treated and Untreated D1 2" 

Kitchen Grease Hood Exhaust Air All D4 3" 

Duct mounted coils 
Inside of  

Mechanical Rooms 
D2 2” 

Terminal Unit Heating Coils All D1 2” 

Supply Air Diffusers Top of Diffuser D1 2" 

Supply Air Duct Outdoor Environment D5 2” 

Return, Exhaust Air Duct Outdoor Environment D5 1-1/2" 

Return Air Sound 
Boots/Elbows/Return Air Plenums 

All D6 1" 
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END OF SECTION 23 0160 
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SECTION 230184 

REFRIGERANT PIPING 

PART 1 - GENERAL  

1.01  Do not vent refrigerants to the atmosphere. Install new systems using recovering methods.  
Evacuate and recover existing systems to be modified or removed.  

1.02  Submit piping materials, fittings, and refrigeration accessories. 

PART 2 - PRODUCTS  

2.01  REFRIGERANT PIPING:  

A. Pipe:  Type "K" copper, soft-drawn. Soft-drawn may be used where bending is required on 
1-3/8" O.D. and smaller. All other shall be Type "L" Copper, hard-drawn, marked "ACR". 

B. Fittings:  Wrought copper or forged brass for refrigerant use. 

PART 3 - EXECUTION  

3.01  REFRIGERANT PIPING: 

A. To be installed by machine mechanics skilled in this type work, and in accordance with 
recognized industry standards. 

B. Make joints with "Sil-Fos" backed with nitrogen. 

C. Piping and specialties to be sized and installed as recommended by the manufacturer of 
refrigerant piping. 

D. Pre-charged lines may be used with approval of Engineer. These lines shall be installed as 
recommended by the unit manufacturer. Check and adjust charge after installation. 

E. Isolate piping from building structure to prevent transmitting equipment vibration. 

F. Installation:  

1. Minimum Requirements:  Protect refrigerant system during construction against 
entrance of foreign matter, dirt and moisture; have open ends of piping and 
connections to compressors, condensers, evaporators and other equipment tightly 
capped until assembly. Pass nitrogen gas through the pipe or tubing to prevent 
oxidation as each joint is brazed. Cap the system with a reusable plug after each 
brazing operation to retain the nitrogen and prevent entrance of air and moisture.    

2. Testing:  

a. General:  Every refrigerant containing part of every system that is erected 
on the premises, except compressors, condensers, evaporators, safety 
devices, pressure gages, control mechanisms and systems that are factory 
tested, shall be tested and proved tight after complete installation, and 
before operation. The high and low side of each system shall be tested and 
proved tight at not less than the lower of the design pressure or the setting 
of the pressure-relief device protecting the high or low side of the system, 
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respectively.  

b. Test Medium:  Oxygen, or any combustible gas, or combustible mixture of 
gases shall not be used within the system for testing. The means used to 
build up the test pressure shall have either a pressure-limiting device or a 
pressure-relief device, and a gage on the outlet side. Set the pressure-relief 
device above the test pressure but low enough to prevent permanent 
deformation of the system components. 

c. System Test and Charging:  Recommended by the equipment manufacturer 
or as follows:  

1) Connect source or refrigerant to charging connection and introduce 
enough refrigerant into system to raise the pressure to 10 psig.  
Close valves and disconnect refrigerant drum. Test system for leaks 
with halide test torch or other approved method suitable for the test 
gas used. Repair all leaking joints and retest.  

2) Connect a source of dry nitrogen to charging valve and bring test 
pressure to design pressure for low side and for high side. Refer to 
Table For Test Pressures. Test entire system again for leaks.  

3) Evacuate the entire refrigerant system by the triplicate evacuation 
method with a vacuum pump equipped with an electronic gage 
reading in microns. Pull the system down to 100 microns and hold 
for four hours then break the vacuum with dry nitrogen (or 
refrigerant). Repeat the evacuation two more times breaking the 
third vacuum with the refrigeration to be charged and charge with 
the proper volume of refrigerant.  

 

END OF SECTION 
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SECTION 23 0710 

HVAC SHEET METAL 

 

PART 1 - GENERAL  

1.01  SCOPE: 

 A. All low pressure duct work including supply, exhaust, and outside air to complete the 
systems as shown on the Drawings or specified herein. 

1.02  SUBMITTALS:  

 A. Submit the following:  

  1. Air distribution devices. 

  2. Life safety dampers and doors. 

  3. Flexible duct.  

  4. Flexible connections. 

  5. Access doors and duct access doors. 

  6. Turning vanes. 

  7. Duct take-off, fittings. 

8. Roof outside air intake. 

9. Duct sealants. 

10. Duct leak tests. 

1.03  GOVERNING PUBLICATIONS AND AUTHORITIES: 

 A. ASHRAE "Guide". 

 B. SMACNA "Low Velocity Duct Construction Standards". 

 C. Underwriters' Laboratories, Inc. 

 D. NFPA Pamphlets No. 90A, 90B, 91 and 96. 

 

PART 2 - PRODUCTS 

2.01  DUCT MATERIALS:  

 A. Galvanized steel sheets shall be lock-forming quality (LFQ), shall have a galvanized 690 
zinc coating of 1-1/4 oz. total for both sides of one square foot, and the gauge of galvanized 
steel sheets shall be as prescribed by the latest edition of SMACNA for pressure 
classification of ductwork. 

 B. Aluminum sheets shall be made from an aluminum base alloy having not more than 0.5% 
copper (for corrosion resistance), a minimum tensile strength of 16,000 psi and the ability to 
satisfactorily make a Pittsburgh lock seam without splitting. 

2.02  FLEXIBLE CONNECTIONS: 
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A. Flexible connections shall be made on duct connections of air moving equipment greater 
than 2000 CFM or as required for equipment installation.  

B. Connections shall be made of 30 ounce woven glass fabric; fire-, water-, and weather-
resistant fabric equal to “Ventfab”, double coated with neoprene "Ventglas", or equal. 
Canvas connections to give no less than 3" clear break between metals jointed. Insulate with 
1" minimum fiberglass duct wrap with a vapor barrier facing of foil reinforced kraft. Seal with 
reinforced aluminum tape.   

C. Flexible connections on exterior shall be protected from weather with sheetmetal cover 
which shall be coated for protection same as ductwork. 

D. Connections in high pressure systems, fume hoods, and for those exposed to the weather 
shall be made from "Ventglas", neoprene coated glass fabric.  

2.03  ACCESS DOORS: 

 A. Access doors to 16" by 24" size shall be "Ventlock" stamped insulated access doors.  

 B. Larger access doors shall be double panel construction with one inch thick 1.5 pcf density 
rigid insulation between panels.  Doors with largest dimension over 24", but less than 48", 
shall use "Ventlock" series 200 latches, hinges and gasketing, and construction shall be 22 
gage galvanized steel.  Doors with largest dimension over 48" shall use "Ventlock" series 
300 latches, hinges and gasketing, and construction shall be 20 gage galvanized steel.  

 C. Provide vision panels on access doors for fire dampers and control dampers. 

2.04  FLEXIBLE DUCT:   

 A. Low Pressure:  furnish and install, where indicated on the drawings, flexible metal insulated 
round ductwork, factory fabricated, listed under U.L. #181, Class 1 and NFPA 90A, capable 
of a minimum centerline bend radius equal to duct inside diameter.  Insulation shall be 1-1/2" 
thick, 3/4 lb. density fiberglass blanket, maximum "K" value of 0.25 btu-in/hr-ft5-EF., and 
vapor barrier shall be neoprene coated fiberglass fabric laminated to aluminized polyester 
film.  Flexible duct shall be rated for 10" positive and 2" negative static pressure. 

 B. Vinyl or non- aluminized vapor barriers will not be allowed. Maximum runouts shall not 
exceed length indicated on drawings in notes or details. 

2.05  AIR DISTRIBUTION DEVICES: 

 A. General:  

  1. All outlet grilles shall have gaskets.  

  2. Furnish opposed blade volume controls on all supply outlets and return grilles.  

 B. Devices:  Devices shall be as scheduled on the drawings.  

2.06  LIFE SAFETY DAMPERS: 

A. Dampers shall be equal to those manufactured by the Ruskin Corporation or Greenheck.  

B. Dampers shall be U.L. listed.  

C. Fire, smoke or combination fire/smoke dampers shall be provided in rated assemblies 
requiring them.  

D. All dampers, methods and location of installation shall comply with the requirements of the 
International Building Code, National Fire Protection Association and all authorities having 
jurisdiction.  In the case of discrepancies, most stringent requirements shall dictate 
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installation. 

E. Fire and smoke dampers shall be provided with an approved means of access, large 
enough to permit inspection and maintenance of the damper and its operating parts.  Access 
shall be provided on either side of damper assemblies.   

F. Access shall not affect the integrity of fire-resistance-rated assemblies. The access 
openings shall not reduce the fire-resistance rating of the assembly. 

G. Provide access door minimum 12" x 12". 

H. Access points shall be permanently identified on the exterior by a label having letters not 
less than 0.5 inch (12.7 mm) in height reading: fire/smoke damper, smoke damper or fire 
damper. 

I. Access doors in ducts shall be tight fitting and suitable for the required duct construction. 
Contractor shall install dampers in accordance with the following: 

J. Fire dampers shall be constructed and tested in accordance with UL Safety Standard 555. 
Dampers shall have an hourly rating as indicated on the drawings, a 212°F fusible link, and 
shall include a UL label. 

K. All outlet grilles shall have gaskets.  

L. Contractor shall furnish opposed blade volume controls on all supply outlets and return 
grilles.  

M. Dampers shall be equipped for vertical or horizontal installation as required by the location.   

N. Manufacturer’s integral sleeves and frames may be used at the contractor's option. 

O. Dampers shall be provided which are tested and rated for design duct velocity and pressure. 

P. Dampers rating shall meet or exceed the rating of the wall in which it is housed. 

Q. Contractor shall install fire or smoke or combination dampers in all rated walls as necessary 
to maintain the integrity of all rated walls whether indicated on the plans or not.  

2.07  ACCESSORIES: 

 A. Manufactured Turning Vanes:  Furnish and install single thickness, multiple radius, airfoil 
steel turning vanes. Static pressure loss for square ducts shall be no more than 20% of 
velocity head. Turning vanes shall be furnished with a mounting plate to facilitate installation 
in ductwork.  

 B. Manual Balancing Damper: 

  1. Square or Rectangular:  Minimum 16 ga. body and 18 ga. blades, equal to Ruskin or 
Greenheck with vinyl blade seal and locking hand operator quadrant. 

  2. Round: Minimum 20 ga. body and 22 ga. blades, equal to Ruskin or Greenheck with 
locking hand operator  

 C. Control Dampers: 

  1. Control dampers shall be furnished by AHU Manufacturer or Control System. 

 D. All dampers shall be capable of 100% seal off. 

 

PART 3 - EXECUTION 
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3.01  GENERAL:  

A. All ductwork not specifically indicated on drawings or specified elsewhere to be high- 
pressure duct shall be fabricated, braced and erected in accordance with SMACNA "Low 
Velocity Duct Construction Standard" or the latest edition of ASHRAE "Guide". 

 B.        Ductwork shall be galvanized steel unless otherwise noted. 

 C.        Stainless steel and aluminum ductwork shall welded seam.  

 D. Adhere to drawings as closely as possible. However, where required to meet structural or 
other interferences vary the run and shape of ducts and make offsets during progress of 
work. Duct routes shall be established and field measurements shall be taken before duct 
work is fabricated.  Where pipes or other items are "taken-in" to the duct, streamline collars 
shall be formed and placed around the item. If collar obstructs more than 20% of the cross 
sectional area, the duct shall be enlarged to accommodate obstruction.  

 E. All changes of direction and elbows shall be fitted with turning vanes.  Standard radius 
elbows may be used if space permits.  

 F. Ductwork shall be free of any objectionable self-generating noise or rattles.   

 G. Furnish and install shop fabricated ductwork.  Pre-assemble work in shop to the greatest 
extent possible, so as to minimize field assembly of systems.  Fabricate ductwork with 
accessories installed during fabrication to the greatest extent possible. 

 H. Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements as 
applicable to fittings.  Except as otherwise indicated, fabricate elbows with center-line radius 
equal to associated duct width.  Limit angular tapers to 30 degrees for contracting tapers 
and 20 degrees for expanding tapers. 

I. Duct Sealing:  All ductwork, regardless of system pressure classification, shall be sealed in 
accordance with Seal Class A, as referenced in SMACNA Standards.  All transverse joints, 
longitudinal seams, and duct wall penetrations shall be sealed. 

1. All seams and joints in shop and field fabricated ductwork shall be sealed by applying duct 
sealant complying with manufacturer’s recommendations.  Tapes recommended by the 
sealant manufacturer  may used in addition to sealant to achieve leakage limit requirements.  

2. Sealant shall be water based latex UL 181A-M sealant with flame spread of 0 and smoke 
developed of 0.  Sealants shall be Hard Cast Iron Grip 601, Ductmate Pro Seal, Foster 32-
19, Childers CP-146 or Design Polymerics DP 1010.   

3. Sealing tapes shall be from the same manufacturer as duct sealants. 

4. Sealer shall be rated by the manufacturer and shall be suitable for use at the system 
pressure classification of applicable ductwork. 

5. Except as noted, oil or solvent-based sealants are specifically prohibited. 

6. For exterior applications, “Uni-Weather” (United McGill Corporation), solvent-based 
sealant, or Foster 32-19 shall be used. 

 J. Support materials shall be hot dipped galvanized steel fasteners, anchors, rods, straps, trim 
and angles.  (Support duct with all thread rods and unistrut as equal trapeze hangers). 

 K. Install air flow measuring stations, furnished by Control Contractor, where indicated on the 
drawings. 

3.02  MANUAL BALANCING DAMPERS: 
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 A. All low pressure branch ducts on either supply, return or exhaust shall be provided by some 
means of balancing in addition to dampers at registers.  

 B. Splitter dampers shall be made of at least the same thickness material as duct (minimum 
thickness 22 gage).  They shall be securely hinged at air leaving edge and made of 2 
thicknesses so that entering edge presents a rounded surface to air flow. 

 C. Butterfly dampers shall be made of 16 gage galvanized steel.  Butterfly dampers may be 
used in widths up to 10" wide.  Dampers that require blades over 10" wide shall be multi-
blade louver dampers.  

 D. Multi-blade louver dampers used for balancing shall be of the opposed blade type.  Damper 
blades shall be constructed of 16 gage steel.  Individual blade width shall not exceed 10" 
and blade length shall not exceed 48".  

 E. All dampers shall be so constructed and installed that there shall be no vibration due to air 
flow over damper.  

 F. Extend all handles and levers to outside of insulation. 

3.03  ACCESS DOOR: 

 A. Access doors shall be provided at all dampers, equipment in duct and as indicated on drawings.  

 B. Access doors shall be minimum of 12" X 12" unless a larger size is required for maintenance 
of equipment or a smaller size must be used because of small duct size.  

 C. Provide access doors at all fire dampers, smoke dampers, humidifiers, and as indicated on 
the drawings. 

3.04  FLEXIBLE CONNECTIONS: 

 A. Furnish and install sound isolating flexible connections on the inlet and outlet of each fan 
and unit to which duct connectors are made.  

 B. At least one inch slack shall be allowed in these connections to insure that no vibration is 
transmitted from fan to ductwork.  

 C. The fabric shall either be folded in with the metal or attached with metal collar frames at 
each end to prevent air leakage.  

3.05  FLEXIBLE DUCT 

 A. Maximum runout shall not exceed lengths indicated on drawings. 

 B. Ducts shall be supported at intervals indicated in SMACNA and not laid on top of ceiling. 

 C. Minimum bend radius shall be as recommended by manufacturer. 

 D. Ducts shall be run straight and true with minimum offsets, and with excess duct lengths 
removed. 

 E. Connections to ducts and air devices shall be with minimum of one duct diameter straight 
into connection (kinked or pinched installations restricting flows are not acceptable). 

 F. Connections to duct and air devices shall be air tight.   

3.06  TESTS: 

 A. Test duct systems in accordance with SMACNA latest edition of HVAC Air Duct Leakage 
Test Manual to achieve air tight systems not exceeding the limits outlined in the manual.  
Submit test results.  
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END OF SECTION 
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SECTION 23 0990 

TESTING, ADJUSTING, AND BALANCING 

 
 
PART 1 - GENERAL  
 
1.01  SUMMARY: 
 

A. This section specifies the requirements and procedures for total mechanical systems testing, 
adjusting, and balancing.  Requirements include measurement and establishment of the fluid 
quantities and temperatures of the mechanical systems as required to meet design 
specifications, and recording and reporting the results.  

 
1. Test, adjust, and balance the following mechanical systems:  

 
a. Supply air systems, all pressure ranges.  

 
b. Return air systems. 

 
c. Exhaust air systems. 

 
d. Outside air systems. 

 
e. Verify control system operation. 

 
 

2. Contractor shall:  
 

a. Put heating, ventilating, and air conditioning systems and equipment into full 
operation and continue the operation of same during each working day of 
testing and balancing.  

 
b. Allow the air balance agency to schedule this work in cooperation with other 

trades involved and comply with the completion date.  
 

c. Make available to the balance agency a complete copy of submittal data on 
mechanical equipment including pump performance curves, fan curves, 
manufacturer's balancing factors and other manufacturers ratings for 
installed equipment.  

 
d. Make any changes in pulleys, belts, and dampers or the addition of dampers 

as required for correct balance as recommended by TAB Contractor, at no 
additional cost to the Owner.  

 
e. Have strainers and filters clean prior to starting of testing and balancing 

activity. 
 
  

B. This section does not include:  
 

1. Specifications for materials for patching mechanical systems.  
 

2. Specifications for materials and installation of adjusting and balancing devices. If 
devices must be added to achieve proper adjusting and balancing, refer to the 
 respective system sections for materials and installation 
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requirements.  
 

3. Requirements and procedures for piping and ductwork systems leakage tests.  
 
1.02  DEFINITIONS: 
 

A. Systems testing, adjusting, and balancing is the process of checking and adjusting building 
environmental systems to produce design objectives. It includes:  

 
1. Balance of air distribution;  

 
2. Adjustment of total system to provide design qualities;  

 
3. Electrical measurement;  

 
4. Verification of performance of equipment and automatic controls;  

 
B. Test:  To determine quantitative performance of equipment.  

 
C. Adjust:  To regulate the specified fluid flow rate and air patterns at the terminal equipment 

(e.g., reduce fan speed, throttling).  
 

D. Balance:  To proportion flows within the distribution system (mains, branches, and terminals) 
according to specified design quantities.  

 
E. Report Forms:  Test data sheets arranged for collecting test data in logical order for 

submission and review.  These data should also form the permanent record to be used as 
the basis for required future testing, adjusting and balancing.  

 
F. Terminal:  The point where controlled fluid enters or leaves the distribution system.  These 

are supply inlets on water terminals, supply outlets on air terminals, return outlets on water 
terminals, and exhaust or return inlets on air terminals such as registers, grilles, diffusers, 
louvers, and hoods.  

 
1.03  SUBMITTALS: 
 

A. Agency Data:  Submit proof that the proposed testing, adjusting, and balancing agency 
meets the qualifications specified below.  

 
B. Technicians Data:  Submit proof that the Test and Balance Staff assigned to supervise the 

procedures, and the technicians proposed to perform the procedures meet the qualifications 
specified below.  

 
C. Procedures and Agenda:  Submit a synopsis of the testing, adjusting, and balancing 

procedures and agenda proposed to be used for this project.  
 

D. Maintenance Data:  Submit maintenance and operating data that include how to test, adjust, 
and balance the building systems.  

 
E. Sample Forms:  Submit sample forms.  

 
F. Certified Reports:  Submit testing, adjusting, and balancing reports bearing the seal and 

signature of the Test and Balance Technician.  The reports shall be certified proof that the 
systems have been tested, adjusted, and balanced in accordance with the referenced 
standards; are an accurate representation of how the systems have been installed; are a 
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true representation of how the systems are operating at the completion of the testing, 
adjusting, and balancing procedures; and are an accurate record of all final quantities 
measured, to establish normal operating values of the systems.  Follow the procedures and 
format specified below.  

 
G. Draft Reports: Upon completion of testing, adjusting, and balancing procedures, prepare 

draft reports on the approved forms. Draft reports may be hand written, but must be 
complete, factual, accurate, and legible.  Organize and format draft reports in the same 
manner specified for the final reports.  Submit 2 complete sets of draft reports.  Only 1 
complete set of draft reports will be returned.  

 
 H. Final Report:  Upon verification and approval of draft reports, prepare final reports, type 

written, and organized and formatted as specified below.  Submit 2 complete sets of final 
reports.  

 
I. Report Format:  Report forms shall be those standard forms prepared by the referenced 

standard for each respective item and system to be tested, adjusted, and balanced.  Bind 
report forms complete with schematic systems diagrams and other data in reinforced, vinyl, 
three-ring binders.  Provide binding edge labels with the project identification and a title 
descriptive of the contents.  Divide contents of binder into the below listed divisions, 
separated by divider tabs:  

 
1. General Information and Summary   

 
2. Air Systems  

 
4. Temperature Control Systems  

 
J. Report Contents:  Provide the following minimum information, forms and data:  

 
1. General Information And Summary:  Inside cover sheet to identify testing, adjusting, 

and balancing agency, Contractor and Project.  Include addresses, and contact 
names and telephone numbers.  Also include a sheet containing the seal and name 
address, telephone number, and signature of the Certified Test and Balance 
Technician.  Include in this division a listing of the instrumentations used for the 
procedures along with the proof of calibration.  

 
2. The remainder of the report shall contain the appropriate forms for each respective 

item and system.  Prepare a schematic diagram for each item of equipment and 
system to accompany each respective report form. 

 
3. Air systems report shall include the following:  

 
a. blower RPM;  

 
b. motor full load amperes and voltages;  

 
c. system static pressures, suction and discharge;  

 
d. cfm outside air (for demand controlled ventilation with CO2 sensors, provide 

airflow readings at 2 different CO2 levels;  
 

e. entering air temperatures; DB/WB 
 

f. leaving air temperatures; DB/WB 
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g. main supply, return, and exhaust air ducts cfm, (pitot transverse);    

 
h. each diffuser, grille and register cfm.  (Balance to within +/-10% of design 

requirements and pressure relationships shown on drawings.)  
 

i. each grille, diffuser, and register shall be identified as to location and area; 
 

j. copies of start-up logs;  
 

k. space temperatures and humidity readings; DB/WB 
 

l. pressure drops across coils, filters, dampers, and other  equipment in ducts.  
 

m. pressure profiles of each system.  
 

n. sheave size, brand name, and number. 
 

o. belt quantity, stock name, and number. 
 
 

K. Calibration Reports:  Submit proof that required instrumentation has been calibrated to 
tolerances specified in the referenced standards, within a period of 6 months prior to starting 
the project.  

 
1.04  QUALITY ASSURANCE: 
 
 A. Agency Qualifications: 
 

1. Employ the services of an independent testing, adjusting, and balancing agency 
meeting the qualifications specified below, to be the single source of responsibility to 
test, adjust, and balance the building mechanical systems identified above, to 
produce the design objectives.  Services shall include checking installations for 
conformity to design, measurement and establishment of the fluid quantities of the 
mechanical systems as required to meet design specifications, and recording and 
reporting the results. 

 
2. The independent testing, adjusting, and balancing agency shall be certified by 

National Environmental Balancing Bureaus (NEBB) or Associated Air Balance 
Council (AABC) in those testing and balancing disciplines required for this project, 
and having at least one Technician, certified by NEBB or AABC. 

 
B. Codes and Standards: 

 
1. NEBB:  "Procedural Standards for Testing, Adjusting, and Balancing of 

Environmental Systems".  
 

2. AABC:  "National Standards for Total System Balance".  
 

3. ASHRAE:  ASHRAE Handbook, Current Systems Volume, Chapter 37, Testing, 
Adjusting, and Balancing.  

 
C. Pre-Balancing Conference:  Prior to beginning testing, adjusting, and balancing procedures, 

schedule and conduct a conference with the Contracting Officer and representatives of 
installers of the mechanical systems.  The objective of the conference is final coordination 
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and verification of system operation and readiness for testing, adjusting, and balancing.  
 
1.05  PROJECT CONDITIONS: 
 

A. Systems Operation:  Systems shall be fully operational prior to beginning procedures.  
 
1.06  ACCEPTANCE:   

The Contracting Officer will not accept the building until the systems have been properly started, 
balanced, and the TAB Report is approved.  

 
 
PART 2 - PRODUCTS: NOT USED  
 
 
PART 3 - EXECUTION 
 
3.01  PRELIMINARY PROCEDURES FOR AIR SYSTEM BALANCING:   

Before operating the system, perform these steps:  
 

A. Obtain design drawings and specifications and become thoroughly acquainted with design 
intent.  

 
B. Obtain copies of approved shop drawings of air handling equipment, outlets (supply and 

return) and temperature control diagrams.  
 

C. Compare design to installed equipment and field installations.  
 

D. Walk the system from the system air handling equipment to terminal units to determine 
variations of installation from design.  

 
E. Check filters for cleanliness.  

 
F. Check dampers (both volume and fire) for correct and locked position, and temperature 

control for completeness of installation before starting fans.  
 

G. Prepare report test sheets for both fans and outlets.  Obtain manufacturer's outlet factors 
and recommended procedures for testing.  Prepare a summation of required outlet volumes 
to permit a crosscheck with required fan volumes.  

 
H. Determine best locations in main and branch ductwork for most accurate duct traverses.  

 
I. Place outlet dampers in full open position.  

 
J. Prepare schematic diagrams of system "as-built" ductwork and piping layouts to facilitate 

reporting.  
 

K. Verify that motors and bearings have been lubricated.  
 

L. Check fan belt tension.  
 

M. Check fan rotation.  
 
 
3.03  MEASUREMENTS: 
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A. Provide required instrumentation to obtain proper measurements, calibrated to the 
tolerances specified in referenced standards. Instruments shall be properly maintained and 
protected against damage.  

 
B. Provide instruments meeting the specifications of the referenced standards.  

 
C. Use only those instruments which have the maximum field measuring accuracy and are best 

suited to the function being measured.  
 

D. Apply instrument as recommended by the manufacturer.  
 

E. Use instruments with minimum scale and maximum subdivisions and with scale ranges 
proper for the value being measured.  

 
3.04  PERFORMING TESTING, ADJUSTING, AND BALANCING: 
 

A. Perform testing and balancing procedures on each system identified, in accordance with the 
detailed procedures outlined in the referenced standards.  

 
B. Cut insulation, ductwork, and piping for installation of test probes to the minimum extent 

necessary to allow adequate performance of procedures.  
 

C. Patch insulation, ductwork, and housings, using materials identical to those removed.  
 

D. Seal ducts and piping, and test for and repair leaks.  
 

E. Seal insulation to re-establish integrity of the vapor barrier.  
 

F. Mark equipment settings, including damper control positions, valve indicators, fan speed 
control levers, and similar control and devices, to show final settings.  Mark with paint or 
other suitable, permanent identification materials.  

 
G. Retest, adjust, and balance systems subsequent to significant system modifications, and 

resubmit test results. 
 

3.05  CONTROL SYSTEM VERIFICATION: 
 

A. In conjunction with Control System Vendor, during the process of TAB work, manipulate 
control system devices as required to facilitate necessary system TAB. Provide listing of 
control system components and/or sequences that are not operating properly in TAB report 
and to Control System Vendor. 
 

3.06  RECORD AND REPORT DATA: 
 

A. Record data obtained during testing, adjusting, and balancing in accordance with, and on the 
forms recommended by referenced standards, and as approved on sample report forms.  

 
B. Prepare report of recommendations for correcting unsatisfactory mechanical performances 

when system cannot be successfully balanced.  
 
3.07  DEMONSTRATION:  
 

A. Training:  
 

1. Train maintenance personnel on troubleshooting procedures and testing, adjusting, 
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and balancing procedures.  Review with personnel the information contained in 
Operating and Maintenance Data.  

 
2. Schedule training through the Owner with at least 7 days' prior notice.  

 
 
 END OF SECTION 
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 SECTION 26 0500 
 BASIC ELECTRICAL REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Basic Electrical Requirements specifically applicable to 26, 27 and 28 Sections, in 
addition to the 00 General Requirements Sections. 

 
1.2 REFERENCES 
 

A. The following specifications and standards of issues listed below but referred to 
thereafter by basic designation only, form a part of these specifications: 

 
1. National Electrical Code, 2020 Edition. 

 
2. National Fire Protection Association's Recommended Practices. 

 
3. Local, City and State Codes and Ordinances. 

 
4. National Electrical Safety Code, 2012 Edition. 

 
5. Underwriter's Laboratories, Inc. 

 
6. Illuminating Engineering Society. 

 
7. Institute of Electrical and Electronic Engineers. 

 
8. Power Cable Engineers Association. 

 
9. National Electrical Manufacturers Association. 

 
10. American Standards Association. 

 
11. American Society for Testing Materials. 

 
12. Occupational Safety and Health Act. 

 
13. Service requirements of serving utility company. 

 
14. Americans with Disabilities Act (ADA). 

 
15. Arkansas Energy Code (ASHRAE 90.1). 
 
16. interNational Electrical Testing Association (NETA). 
 

 
1.3 SUBMITTALS 
 

A. Submit shop drawings and product data grouped to include complete submittals of 
related systems, products, and accessories in a single submittal.  The basic information 
for each item of equipment to be included is as follows: 
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1. Index. 
 

2. Installation and Operating Instructions 
 

a. Individual tabbed sections. 
 

b. Manufacturer descriptive literature. 
 

c. Applicable control diagrams. 
 

d. Composite wiring diagrams. 
 

3. Each submittal sheet shall be clearly marked with equipment Catalog Number 
and accessory items being submitted. 

 
1.4 REGULATORY REQUIREMENTS 
 

A. Work shall conform to all applicable codes, specifications, local ordinances, industry 
standards and utility company regulations. 

 
B. Notwithstanding any reference in the specifications to any article, device, product, 

material, fixture, form or type of construction by name, make or catalog number, such 
references shall be interpreted as establishing a standard of quality and shall not be 
construed as limiting competition.  The Contractor, in such cases, may at his option 
propose any article, approved equal to or better than that specified, as approved in 
writing by the Engineer. 

 
C. All materials and workmanship shall comply with all applicable codes, specifications, local 

ordinances, industry standards and utility company regulations. 
 

D. In case of difference between building codes, specifications, state laws, local ordinances, 
industry standards, and utility company regulations and the contract documents, the most 
stringent shall govern.  The Contractor shall promptly notify the Engineer in writing of any 
such difference. 

 
E. Non-Compliance:  Should the contractor perform any work that does not comply with the 

requirements of the applicable building codes, state laws, local ordinances, industry 
standards and utility company regulations, he shall bear all costs arising in correcting the 
deficiencies. 

 
F. All required fees, permits and inspections shall be obtained and paid for by the contractor 

under the section of the specifications for which they are required. 
 
1.5 ELECTRICAL LICENSE REQUIREMENT 
 

A. No person shall perform electrical work on the Contract without possessing an Arkansas 
State Master or Journeyman License from the Arkansas State Electrical Examiner's 
Board.  All electrical work and apprentice electricians shall be supervised by a Master or 
Journeyman Electrician on a one-to-one ratio. 

 
B. All electricians shall have a copy of their license with them and shall be required to show 

it to an appropriate inspector upon request. 
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1.6 PROJECT/SITE CONDITIONS 
 

A. Install Work in locations shown on Drawings, unless prevented by Project conditions.  
The Engineer/Owner reserves the right to relocate any device a maximum distance of 6'-
0" at the time of installation without an extra cost being incurred. 

 
B. Prepare drawings showing proposed rearrangement of Work to meet Project conditions, 

including changes to Work specified in other Sections.  Obtain permission of Engineer 
before proceeding. 

 
1.7 CONTRACTOR REVISED DRAWINGS 
 

A. The Contractor shall, during the progress of the work, keep an accurate record of all 
changes and corrections from the layouts shown on the drawings.  Record of changes 
may be kept by accurately making all changes on a set of prints during the progress of 
the job. 

 
B. Upon completion of the work and prior to final payment, the Contractor shall furnish to the 

Engineer, one set of "contractor revised" reproducibles, legibly and accurately marked to 
indicate all changes, additions, deletions, etc., from the contract drawings.  

 
1.8 GUARANTEE 
 

A. The work herein specified shall be free from defects in workmanship and material under 
normal use and service.  If, within twelve (12) months from date of substantial completion 
and Owner acceptance of the work herein described, any of the equipment or materials, 
or the installation thereof, is found to be defective in workmanship or material, it shall be 
replaced or repaired free of charge. 

 
 

B. The Contractor shall, after completion of the original test of the installation, and 
acceptance by the Engineer, provide any service incidental to the proper performance of 
the electrical systems under guarantees outlined above for a period of one (1) year. 

 
1.9 OPERATING AND MAINTENANCE MANUALS 
 

A. After approval of materials and equipment for use in this project, 3 copies of an Operation 
and Maintenance Manual shall be submitted for approval. 

 
B. The basic information for each item of equipment to be included is as follows: 

 
1. Index 

 
2. Maintenance and operating instructions 

 
a. Manufacturer's descriptive literature and maintenance manuals 

 
b. An Approved Set of Shop drawings 

 
c. Applicable control diagrams 

 
d. Composite wiring diagrams as applicable showing all motor controllers, 

relays, etc., with interlocking provisions as built in the job, along with a 
written description of the control sequence if applicable. 
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e. Spare parts list (when parts are provided) 

 
f. Listing of part suppliers and their addresses 

 
g. Single line diagram of the "as built" building electrical distribution system 

 
h. Submit fire alarm system components inspection testing forms and 

system certification forms as required by NFPA 72. 
 

C. Upon final approval, submit one (1) bound copy of the approved Operation and 
Maintenance Manual to the Engineer and hold two (2) copies for instruction of Owner as 
hereinafter specified. 

 
1.10 COORDINATION 
 

A. This Contractor is responsible for coordination of the requirements of these specification 
sections with the requirements of all Division 1-14 and Division 15 specification sections, 
as well as with all the other Division 16 sections.  In the event there is a conflict between 
requirements of different sections, the most stringent of specified requirements shall take 
precedence and the Architect/Engineer shall be consulted. 

 
 

PART 2 - PRODUCTS 
 
2.1 UL LISTING 
 

A. Where the Underwriter's Laboratories have an applicable standard, the product shall be 
listed with UL and shall be so marked. 

 
2.2 SUBSTITUTIONS 
 

A. Each Section of the Project Manual, when applicable, has a paragraph entitled 
“Manufacturers”.  If “Engineer Approved Equal” is not in the list of manufacturers, no 
substitutions will be accepted.  Submit one of the manufacturers listed. 

 
B. The Engineer does not give any prior approvals on submittals.  Do not call the Engineer 

for prior approval. 
 
PART 3 - EXECUTION 
 
3.1 600 VOLT INSULATION TEST 
 

A. Prior to energizing the electrical system, the contractor shall provide insulation resistance 
tests for all distribution and utilization equipment.  The Contractor shall provide a suitable 
and stable source of test power.  The insulation test shall be a "megger" test at 500 volts 
D.C. for one-half minute.   A test report shall be submitted to the Engineer.  The minimum 
insulation resistance for No. 12 AWG conductors shall be 1,000,000 ohms and for larger 
conductors shall be 250,000 ohms.  Conductors testing below the minimum insulation 
resistance shall be replaced and tested again. 

 
3.2 CONTINUITY TEST 
 

A. The Contractor shall perform a continuity test on the entire electrical system prior to 
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energizing the system to insure proper cable connections. 
 
3.3 CONNECTION TORQUE TESTS 
 

A. All No. 1/0 AWG and larger conductors with bolted connections shall be torque tested 
using a torque wrench.  Torque shall be to National Electrical Testing Association's 
(NETA) Standards. 

 
3.4 REMOVAL OF RUBBISH 
 

A. Contractor shall remove his rubbish from building site at intervals and shall maintain the 
spaces allotted him in an orderly manner.   On completing his work, and prior to 
submission of final estimate, he shall remove all tools, appliances, material and rubbish 
from the grounds. 

 
3.5 FIRE ALARM SYSTEM TEST 
 

A. The fire alarm system shall be tested by the company responsible for the installation.  
The fire alarm contractor shall submit a certification that the system operates properly. 

 
3.6 GROUND RESISTANCE MEASUREMENTS 
 

A. Ground resistance measurements of each ground rod shall be taken and certified by the 
Contractor to the Engineer.  No part of the electrical distribution system shall be 
energized prior to the resistance testing of that system's ground rods and grounding 
system and submission of test results to the Engineer.  Test reports shall indicate the 
location of the ground rod and grounding system and the resistance and the coil 
conditions at the time the test was performed.  When the building water service is used 
as a ground of part of the grounding system, ground-resistance measurements shall also 
be made of this connection.  Ground resistance measurements shall be made in normally 
dry weather, not less than 48 hours after rainfall, and with the ground under test isolated 
from other grounds.  The resistance to ground shall be measured using the fall-of-
potential method described in IEEE No. 142. 

 
B. Measured ground resistance shall be 5 ohms or less. 

 
3.7 MECHANICAL OPERATION TESTS 
 

A. All electrical equipment, such as switches, circuit breakers, etc., shall be tested by 
operating the device to verify that the mechanical portions of the device are functioning. 

 
3.8 ROTATIONAL TESTS 
 

A. The Contractor shall assist Division 15 in performing rotational tests on all motors.  If 
rotational tests determine that conductors must be transposed to change direction of 
rotation, the conductors shall be changed at the make-up box on the motor; or if the 
change is made elsewhere, then the conductor's color coding shall be changed. 

 
3.9 INSTRUCTING OWNER'S REPRESENTATIVE 
 

A. The Contractor shall instruct representatives of the Owner in the proper operation and 
maintenance of all elements of the Electrical system.   

 
B. Contractor shall spend not less than one (1) day in such formal instruction to fully prepare 
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the Owner's representative to operate and maintain the Electrical systems. 
 

3.10 The Contractor shall bear all responsibility for any work which he performs that voids any UL 
listings of any equipment. 

 
 END OF SECTION 
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 SECTION 26 05 10 
 ELECTRICAL DEMOLITION 
 
PART 1 - GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and 00 Specification sections, apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK 
 

A. The extent of general building demolition work is shown on drawings.  Coordinate the 
required electrical work with the general demolition.  

 
B. Demolition includes removal and disposal of demolished materials, as shown on 

drawings and herein specified.  
 

C. Interior demolition includes work in crawl spaces, work above ceilings, finishes, and 
removal and disposal of demolished materials, as shown on drawings and herein 
specified.  

 
D. The Owner shall have the option of retaining any items removed.  The Contractor shall 

dispose of all material off site, unless directed otherwise by Owner.  
 
E. Contractor shall be required to visit the site prior to bid to familiarize himself with all 

existing conditions – especially those that may have an impact on Division 16 scope of 
work. 

 
1.3  JOB CONDITIONS 
 

A. Condition of Structures:  The Owner assumes no responsibility for actual condition of 
structures to be demolished.  

 
1. Conditions of the structure existing at time of inspection for bidding purposes will 

be maintained by Owner in so far as practicable.  However, variations within 
structure may occur by Owner's removal and salvage operations prior to start of 
demolition work.  The drawings are schematic and provided as an aid in bidding. 
 The contractor shall visit the site and determine the actual conditions prior to 
bidding.  

 
B. Partial Removal:  Items of salvable value to Contractor may be removed from structure 

as work progresses.  Salvaged items must be transported from site as they are removed.  
 

1. Storage or sale of removed items on site will not be permitted.  
 
 

C. Traffic:  Conduct demolition operations and removal of debris to ensure minimum 
interference with roads, streets, walks, occupied areas, and other adjacent occupied or 
used facilities.  

 
D. Protections:  Ensure safe passage of persons around or through area of demolition.  

Conduct operations to prevent injury to adjacent buildings, structures, other facilities, and 
persons.  
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1. Install temporary electrical services, lighting, etc. as required by the Owner or 

authorities having jurisdiction.  
 

E. Damages:  Promptly repair damages caused to adjacent facilities by demolition 
operations at no cost to Owner.  

 
F. Utility Services:  Maintain existing utilities indicated to remain, keep in service, and 

protect against damage during demolition operations.  Allow no interruption in service 
unless coordinated with Owner at least 24 hours in advance.  

 
1. Do not interrupt existing utilities serving occupied or used facilities, except when 

authorized in writing by authorities having jurisdiction.  Provide temporary 
services during interruptions to existing fire utilities, as acceptable to governing 
authorities.  

 
2. Contractor will disconnect and seal utilities serving each structure to be 

demolished, or interior area to be demolished, prior to start of demolition work. 
 

G. If Contractor is required to disconnect utility services or other services to an occupied 
area the Contractor shall provide temporary or alternative services to that area.  

 
PART 2- PRODUCTS  
 

Not Applicable. 
 
PART 3 - PRODUCTS 
 
3.1  DEMOLITION 
 

A. Remove all branch and feeder conduit and wire back to panelboards. 
 

1. Where walls, ceilings, or floors are to remain, remove all devices and wire where 
indicated.  Provide blank cover plate at outlet box or patch wall to match existing 
finish as directed by the issued documents and/or the Architect/Engineer. 

 
 

2. All items shown to remain active shall be furnished with necessary accessible 
junction boxes and all conduit and wire as required to maintain circuit continuity. 

 
3. All outlet boxes which must be removed due to demolition but which must remain 

active in order to maintain circuit continuity shall be relocated into ceilings or 
walls and shall be accessible. 

 
4. All material fixtures and equipment to be reused shall be removed and stored on 

site.  Before reinstallation all items are to be cleaned, tested, and prepared for re-
use.  Fixtures shall be re-lamped and new ballasts installed. 

 
3.2 DISPOSAL OF DEMOLISHED MATERIALS 
 

A. General:  Remove from site debris, rubbish, and other materials resulting from demolition 
operations.  Pay all fees related to removal and dumping.  

 
1. Remove and dispose of interior demolition debris only.  
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2. Burning of removed materials from demolished structures will not be permitted on 

site.  
 

B. Removal: 
 

1. Transport materials removed from demolished structures and dispose of offsite.  
 

C. Store items that Owner wishes to retain as directed by the Owner. 
 
3.3 OUTAGES 
 

A. The Contractor shall schedule all outages with the Owner at least two weeks in advance. 
 Owner has the right to approve or disapprove any scheduled outages.  Contractor will 
schedule the outage at the Owner’s convenience.  Contractor shall pay all costs, 
including overtime, necessary for the outage work schedule. 

 
B. Refrigerators and freezers shall not be turned off for more than 1 hour.  If the Contractor 

needs more than 1 hour, he shall install a temporary feeder to the equipment and/or rent 
an emergency generator to power the equipment.  Contractor shall pay all costs of the 
generator and/or temporary feeders at no additional cost to the Owner. 

 
 END OF SECTION 
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 SECTION 26 05 19 
 BUILDING WIRE AND CABLE 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Building wire and cable. 
 

B. Wiring connectors and connections. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 33 - Conduit. 
 

B. Section 26 05 34 - Boxes. 
 

C. Section 26 05 53 - Identification. 
 
1.3 REFERENCES 
 

A. ANSI/NFPA 70 - National Electrical Code. 
 

B. UL 83 - Thermoplastic Insulated Wires and Cables. 
 

C. UL 486 A - Wire Connectors and Soldering Lugs for Use with Copper Conductors. 
 

D. UL 486 C - Splicing Wire Connectors. 
 

E. UL 1581 - Reference Standard for Electrical Wires, Cables and Flexible Cords. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 16010. 
 

B. Product Data:  Provide for each cable assembly type. 
 

C. Manufacturer's Installation Instructions: Indicate application conditions and limitations of 
use stipulated by product testing agency specified under Regulatory Requirements. 

 
1.5 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing products specified in this Section 
with minimum three years documented experience. 

 
1.6 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
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purpose specified and shown. 
 
1.7 PROJECT CONDITIONS 
 

A. Verify that field measurements are as shown on Drawings. 
 

B. Conductors shall be copper. 
 

C. Wire and cable routing shown on Drawings is approximate unless dimensioned.  Route 
wire and cable as required to meet Project Conditions.   

 
D. Where wire and cable routing is not shown, and destination only is indicated, determine 

exact routing and lengths required. 
 
1.8 COORDINATION 
 

A. Determine required separation between cable and other work. 
 

B. Determine cable routing to avoid interference with other work. 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS - BUILDING WIRE AND CABLE 
 

A. Triangle. 
 

B. American. 
 

C. Engineer Approved. 
 
2.2 BUILDING WIRE AND CABLE 
 

A. Description:  Single conductor insulated wire. 
 
B. Conductor:   Copper. 

 
C. Insulation Voltage Rating: 600 volts. 

 
D. Insulation:    ANSI/NFPA 70, Type THW (feeder circuits) and 

THHN/THWN (branch circuits). 
 
2.3 WIRING CONNECTORS 
 

A. All cable and wire terminals, taps and splices shall be made secure with compression 
type connectors, approved for the service.  Connections shall be installed with approved 
tools and dies to assure a permanent secure joint.  Compression joints shall be cleaned, 
made smooth with insulating compound , wrapped with varnish cambric and insulated 
with approved electrical grade plastic tape.    Where  conductors  are to be  connected to 
 metallic  surfaces,  the coated surfaces of the metal shall be polished before installing 
the connector.  Lacquer coating of conduits shall be removed where ground clamps are 
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to be installed.  Provide all necessary hangers, racks, cleats, and supports required to 
make a neat installation.  Wire connectors shall conform to UL 486. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Prior to installation verify that interior of building has been protected from weather. 
 

B. Prior to installation verify that mechanical work likely to damage wire and cable has been 
completed. 

 
3.2 PREPARATION 
 

A. Completely and thoroughly swab raceway before installing wire. 
 
3.3 WIRING METHODS 
 

A. Interior Locations:  Use only building wire, Type THW or use THHN/THWN insulation, in 
raceway unless otherwise indicated on the Drawings. 

 
B. Wet or Damp Interior Locations:  Use only building wire, Type THW or THHN/THWN in 

raceway or liquid tight flexible conduit. 
 

C. Exterior Locations:  Use only building wire, Type THW or THHN/THWN insulation in 
raceway. 

 
D. Underground Installations:  Use only building wire, Type THW or THHN/THWN insulation 

in raceway. 
 

E. Use wiring methods indicated on Drawings. 
 

F. On the load-side of GFIC circuit breaker, use only Type XHHW conductors. 
 
3.4 INSTALLATION 
 

A. Install products in accordance with manufacturer’s instructions. 
 

B. Use solid conductors for feeders and branch circuits No 10 AWG and smaller, except 
branch circuits to motors shall be stranded copper for flexibility. 

 
C. Use stranded conductors for control circuits 24 volts and below.  Minimum size shall be 

No. 16 AWG. 
 

D. Use conductors not smaller than No. 12 AWG for power and lighting circuits and 120-volt 
control circuits. 

 
E. Conductors shall be continuous from outlet to outlet. 

 
F. Use No. 10 AWG conductors for 20 amperes, 120-volt branch circuits longer than 100 
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feet or where the distance to the first outlet exceeds 50 feet. 
 

G. Use No. 10 AWG conductors for 20 amperes, 277-volt branch circuits longer than 200 
feet. 

 
H. Pull all conductors into raceway at same time. 

 
I. Use suitable wire pulling lubricant for building wire No. 4 AWG and larger. 

 
J. Protect exposed cable from damage. 

 
K. Support cables above accessible ceiling, using spring metal clips on cable ties to support 

cables from structure.  Do not rest cable on ceiling panels. 
 

L. Use suitable cable fittings and connectors. 
 

M. Neatly train and lace wiring inside boxes, equipment, and panelboards. 
N. Clean conductor surfaces before installing lugs and connectors. 

 
O. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise. 
 

P. Use sleeve compression connectors for copper conductor splices and taps, No. 6 AWG 
and larger.  Insulated uninsulated conductors and connector with heat shrink insulation 
rated 600 volts. 

 
Q. Use solderless pressure connectors with insulating covers for copper conductor splices 

and taps, No. 8 AWG and smaller. 
 

R. Use insulated spring wire connectors with plastic caps for copper conductor splices and 
taps, No. 10 AWG and smaller. 

 
S. Route circuits at own discretion; however, circuit numbers shall be according to 

Drawings. 
 

T. On three phase, four wire systems, do not use a common neutral for more than 3 circuits. 
 

U, On single phase, three wire systems, do not use a common neutral for more than 2 
circuits. 

 
V. Where a common neutral is run for 2 or 3 homerun circuits, connect phase conductors to 

breakers in panel which are attached to separate phase legs in order that the neutral 
conductors will carry only the unbalanced current.  Neutral conductors shall be of same 
size as phase conductors unless specifically noted otherwise. 

 
W. Run conductors of same circuit in same conduit. 

 
X. Run conductors of different voltage system in separate conduits. 
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Y. Color code conductors as follows: 
   

 480Y277 Volts 240/120 Volts 
Phase A Brown Black 
Phase B Orange Red 
Phase C Yellow  
Ground Green Green 
Neutral Gray White 

 
 208Y120 Volts Switchlegs 
Phase A Black Violet 
Phase B Red Pink 
Phase C Blue  
Ground Green  
Neutral White  
Isolated Ground Green w/ Yellow Stripe  

 
  Provide color coding throughout the full length of all wire No. 6 and smaller.  Identification 

by permanent paint bands or tags at the outlets will be acceptable for wire sizes larger 
than No. 6.  Provide the same color and shade of color throughout the project. 

 
  Substitutions for Color-Coded Wire: with approval of the Engineer and the Owner's 

Representative, and where color coding cannot be readily provided because of limited 
quantities involved, either of the following shall be permitted: 

 
a) Plastic tape applied spirally and half-lapped over exposed portions of 

conductors within manholes, boxes, and similar enclosures. 
 

b) Colored tubing cut and inserted over ends of wire prior to installing 
terminals. 

 
Z. Contractor shall not install more than three (3) current-carrying conductors in one conduit 

without derating the conductors per NEC Table 310-15(b)(2)(a). 
 

AA. Where cables not in conduit pass through floors, cables shall be enclosed in conduit 
extending at least 6 inches above the floor. 

 
BB. Cables shall be protected from physical damage where necessary by conduit. 

 
CC. All cable splices shall be made in boxes. 

 
DD. The radius of bends in cables shall not be less than five times the diameter of the cable. 

 
EE. Cables shall be secured by staples, straps, j-hooks or similar fittings every 4-1/2 feet and 

within 12 inches of every cabinet, box and fitting. 
 

FF. Do not pull cable sheaths back more than necessary to separate conductors.  
 

GG. Do not score conductors when peeling back conductor insulation.  Scored conductors will 
be replaced. 
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HH. Do not cut off strands from stranded conductors at terminations.  Conductors with strands 

missing shall be replaced. 
 

II. Kinked, torn, or twisted cable sheaths are unacceptable and shall be replaced. 
 

JJ. Install wire and cables to avoid chemicals, cold temperature bending and different lengths 
of conductors of same circuit. 

 
 

KK. Make sure conduits are properly terminated, reamed and brushed before installation of 
wire and cables. 

 
LL. Cable sheaths shall be held in place by strain relief fittings. 

 
MM. Verify proper conductor location at each termination before energizing. 

 
NN. All parallel conductors shall be of the same length, type, size and shall have the same 

connector pressures. 
 
3.5 INTERFACE WITH OTHER PRODUCTS 
 

A. Identify wire and cable under provisions of Section 16195. 
 

B. Identify each conductor with its circuit number or other designation indicated on Drawings 
in each junction box and in each panelboard. 

 
3.6 FIELD QUALITY CONTROL 
 

A. Perform field inspection and testing. 
 

B. Inspect wire and cable for physical damage and proper connection. 
 

C. Measure tightness of bolted connections and compare torque measurements with 
manufacturer's recommended values. 

 
D. Verify continuity of each branch circuit conductor. 

 
 END OF SECTION 
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 SECTION 26 05 26 
 GROUNDING AND BONDING 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Grounding electrodes and conductors. 
 

B. Equipment grounding conductors. 
 

C. Bonding. 
 

D. Chemicals. 
 

E. Conduit. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 33 - Conduit. 
 

B. Section 26 05 19 - Building Wire and Cable. 
 
1.3 REFERENCES 
 

A ANSI/NFPA 70 - National Electrical Code. 
 

B. UL 467 - Grounding and Bonding Equipment. 
 
1.4 GROUNDING ELECTRODE SYSTEM 
 

A. Metal underground water pipe, if any. 
 

B. Metal frame of the building, if any. 
 

C. Electrode. 
 

D. Rod electrode. 
 

E. "GEM encased in direct contact with earth. 
 
1.5 PERFORMANCE REQUIREMENTS 
 

A. Grounding System Resistance:  No greater than 5 ohms. 
 
1.6 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 26 05 00. 
 

B. Product Data:  Provide data for grounding electrodes and connections. 
 

C. Test Reports:  Indicate overall resistance to ground and resistance of each electrode. 
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D. Manufacturer's Instructions:  Include instructions for storage, handling, protection, 

examination, preparation, and installation of exothermic connectors. 
 
1.7 PROJECT RECORD DOCUMENTS 
 

A. Submit under provisions of 26 05 00. 
 

B. Accurately record actual locations of grounding electrodes. 
 
1.8 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing products specified in this Section with 
minimum 3 years documented experience. 

 
1.9 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc.  
 
PART 2 - PRODUCTS 
 
2.1 ROD ELECTRODE 
 

A. Material:  Copper clad steel. 
 

B. Diameter: 3/4 inch. 
 

C. Length:  10 feet. 
 
2.2 WIRE 
 

A. Material:  Stranded or solid copper. 
 

B. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements. 
 

C. Wire shall conform to Section 26 05 19. 
 
2.3 EXOTHERMIC CONNECTIONS 
 

A. Cadweld. 
 

A. Approved Equal. 
 
2.4 CHEMICALS 
 

A. Ground enhancement materials (50 lbs. minimum per rod). 
 

B. Cadweld "GEM" system, or approved equal. 
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2.5 CONDUIT 
 

A. Conduit shall conform to Section 26 05 33. 
 

PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify that final backfill and compaction has been completed around area where chemical 
ground is to be installed. 

 
3.2 INSTALLATION 
 

A. Install Products in accordance with manufacturer's instructions. 
 
B. Provide grounding of pad-mounted transformer as required by the Utility. 
 
C. Install a grounding electrode and grounding electrode conductor at each main distribution 

panel and dry type transformer. 
 

D. The grounding electrode shall consist of each of the following that are present: 
 
  1. Metal underground water pipe per NEC 250.52 (A)(1) 
  2. Metal frame of building or structure per NEC 250.52 (A)(2) 
  3. Concrete encased electrode (rebar) per NEC 250.52 (A)(3) 
 
 All grounding electrodes present shall be bonded together. 
 
E. All of the following noncurrent-carrying metal parts of service entrance equipment are 

required to be effectively bonded together: 
 
  1. Raceway or support system(s) of service conductors such as conduit, cable 

tray, busway enclosure, cablebus framework, or other systems used for the 
purpose.  Install bonding bushings on all metallic conduit on line side of 
service equipment. 

 
  2. Metal boxes, fittings, or other enclosures in the raceway support system 

that contains the service conductors. 
 
  3. Metallic raceway or armor used to protect a grounding electrode conductor 

from damage.  Bonding is to be used at each end of the run, and at all 
intervening raceways, boxes, and enclosures between the service 
equipment and the grounding electrode. 

 
F. Auger a 3 inch diameter hole to a dept of 9-1/2 feet.  Install rod electrodes at locations 

indicated.  Install additional rod electrodes as required to achieve specified resistance to 
ground.  Drive rod 1 foot into ground.  Make Cadeweld connection.  Pour chemicals around 
rod.  Tamp around rod.  Pour water in augered hole.  Remove excess water from hole.  Fill 
remainder of augered hole with soil.  Tamp soil. 

 
G. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder 

and branch circuit raceway.  Terminate each end on suitable lug, bus or bushing. 
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H. Size and type of green equipment ground conductors and method of securing then to obtain 

electrical continuity and effective grounding as per National Electrical Code, Article 250.  
Conduit shall not be used for grounding. 

 
I. Neutrals of lighting systems shall be grounded in accordance with the National Electrical 

Code. 
 

J. All metal raceway systems, including cabinets, conduit and boxes, shall be grounded in 
accordance with the National Electrical Code. 

 
K. An equipment ground conductor shall be installed in all conduits. 

 
L. Install isolated ground conductors all the way back to the Main Distribution Panel for 240 and 

208 volt services, and back to dry type transformer ground in 460 volt services. 
 

M All unburied grounding conductors shall be installed in conduit. 
 
 
3.2 FIELD QUALITY CONTROL 
 

A. Inspect equipment grounding conductors and connections for tightness and proper 
installation. 

 
B. Use suitable test instrument to measure resistance to ground of system.  Perform testing in 

accordance with test instrument manufacturer's recommendations using the fall- of-potential 
method. 

 
C. Grounding conductors shall be so installed as to permit shortest and most direct path from 

equipment to ground.  All connections to ground conductors shall be accessible for 
inspections.  All contact surfaces shall be thoroughly cleaned before connections are made 
to insure good metal-to-metal contact. 

 
 END OF SECTION 
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 SECTION 26 05 29 
 SUPPORTING DEVICES 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Conduit, cable and equipment supports. 
 

B. Anchors and fasteners. 
 
1.2 REFERENCES 
 

A. NECA - National Electrical Contractors Association. 
 

B. ANSI/NFPA 70 - National Electrical Code. 
 

C. UL 514B - Fittings for Conduit and Outlet Boxes. 
 
1.3 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 26 05 00. 
 

B. Product Data:  Provide manufacturer's catalog data for fastening systems. 
 

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated 
by Product testing agency specified under Regulatory Requirements.  Include instructions for 
storage, handling, protection, examination, preparation, installation, and starting of Product. 

 
1.4 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
PART 2 - PRODUCTS 
 
2.1 PRODUCT REQUIREMENTS 
 

A. Materials and Finishes:  Provide adequate corrosion resistance. 
 

B. Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of 
equipment and conduit.  Consider weight of wire in conduit when selecting products. 

 
C. Perforated strap iron will not be acceptable as hanger or fastening material. 

 
D. Plastic tie wraps will not be acceptable as support materials. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install products in accordance with manufacturer's instructions. 
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B. Provide anchors, fasteners, and supports in accordance with NECA "Standard of 

Installation". 
 

C. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit. 
 

D. Obtain permission from the Engineer before using powder-actuated anchors. 
 

E. Obtain permission from the Engineer before drilling or cutting structural members. 
 

F. Fabricate supports from structural steel or steel channel.  Rigidly weld members or use 
hexagon head bolts to present neat appearance with adequate strength and rigidity.  Use 
spring lock washers under all nuts. 

 
G. Install surface-mounted cabinets and panelboards with minimum of four anchors.  Provide 

blocks between studs to support anchors. 
 

H. In wet and damp locations use steel channel supports to stand cabinets and panelboards 
one inch off wall. 

 
I. Use sheet metal channel to bridge studs above and below cabinets and panelboards 

recessed in hollow partitions. 
 

J. All conduits, both horizontal and vertical, shall be accurately supported.  Each hanger shall 
be properly sized to fit supported pipe or conduit. 

 
K. Where lines are supported under concrete construction, hanger rods shall be secured with 

concrete inserts. 
 

L. All hangers shall be so located as to properly grade and support horizontal conduits without 
appreciable sagging of these lines. 

 
M. Where multiple conduits are run horizontally at the same elevation and grade, they may be 

supported on trapezes of channels suspended on rods.  Trapeze numbers, including 
suspension rods, shall be properly sized for number, size and loaded weight of conduits to 
be supported. 

 
N. Conduit supports shall be installed within 3 feet of each coupling, connector and box. 

 
O. Support 2-1/2 inch and larger conduit in accordance with Section 16880. 

 
P. Cable supports shall be installed every 5'-0". 

 
Q. Cable supports shall be J-hooks supported from building structure. 

 
R. Ceiling support wires shall not be used to support cables, conduit or boxes. 

 
S. Electrical contractor shall install his own supports for his equipment. 

 
 END OF SECTION 
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 SECTION 26 05 33 
 CONDUIT 
 
PART 1  GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Rigid steel conduit. 
 

B. Flexible metal conduit. 
 

C. Liquid-tight flexible metal conduit. 
 

D. Electrical metallic tubing. 
 

E. Surface mounted raceway. 
 

F. PVC conduit. 
 

G. Fittings and conduit bodies. 
 
1.02 RELATED SECTIONS 
 

A. Section 26 05 26 - Grounding and Bonding. 
 

B. Section 26 05 29 - Supporting Devices. 
 

C. Section 26 05 53 - Electrical Identification. 
 
1.03 REFERENCES 
 

A. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 
 

B. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 
Cable Assemblies. 

 
C. ANSI/NFPA 70 - National Electrical Code. 

 
D. NECA "Standard of Installation." 

 
E. NEMA TC 3 - PVC Fittings to Use with Rigid PVC Conduit and Tubing. 

 
F. UL 1 - Flexible Metal Conduit. 

 
G. UL 5 - Surface Metal Raceways and Fittings 
 
H. UL 6 - Rigid Metal Conduit. 

 
I. UL 360 - Liquid-tight Flexible Steel Conduit. 

 
J. UL 652 - Schedule 40 and 80 Rigid PVC Conduit. 
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1.04 DESIGN REQUIREMENTS 
 

A. Conduit Size:  ANSI/NFPA 70. 
 
1.05 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section16010. 
 

B. Product Data:  Provide for metallic conduit, flexible metal conduit, liquid-tight flexible 
metal conduit, metallic tubing, fittings and conduit bodies. 

 
1.06 PROJECT RECORD DOCUMENTS 
 

A. Accurately record actual routing of conduits larger than 2 inches. 
 
1.07 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
1.08 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect, and handle Products to site. 
 

B. Inspect all conduit for damage. 
 

C. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering. 

 
D. Protect PVC conduit from sunlight. 

 
1.09 PROJECT CONDITIONS 
 

A. Verify that field measurements are as shown on Drawings. 
 

B. Verify routing and termination locations of conduit prior to rough-in. 
 

C. Route conduit as shown on Drawings in approximate locations unless specifically 
dimensioned.  Route as required to complete wiring system. 

 
PART 2  PRODUCTS 
 
2.01 CONDUIT REQUIREMENTS 
 

A. Minimum Size: 1 inch for underground installations, 3/4 inch for all other installations 
unless otherwise specified. 

 
B. Underground Installations: 

 
1. Conduit installed below grade shall be Schedule 40 PVC.  All elbows shall be 

galvanized rigid steel conduit (RSC). 
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2. All conduit not installed under the floor slab shall be 24 inches below grade 

unless otherwise noted.   
 

C. Outdoor Locations, Above Grade and On Roofs:  Use galvanized rigid steel conduit. 
 

D. Dry Locations: 
 

1. Concealed:  Use electric metallic tubing. 
 

2. Exposed:  Use galvanized rigid steel conduit in unfinished areas only (Electric 
Room, Mechanical Room) unless noted otherwise. 

 
E. In Slabs Above Grade: Use galvanized steel only.  Conduits shall not cross each other.  

Refer to Drawings for specific notes for conduit in slab locations. 
 

F. Temperature Controls: Use electrical metallic tubing (EMT) conduit for line voltage and 
HVAC equipment control.  Refer to Mechanical Sections for specific requirements. 

 
G. All final connections to transformers, mechanical/HVAC equipment, pumps, water 

heaters, etc., and any equipment subject to vibration shall be in liquid-tight flexible metal 
conduit. 

 
H. Minimum size of flexible metal conduit shall be 3/4” except for tap connections to 

luminaires, which shall be no smaller than 3/8”.  Length of flexible metal conduit for 
luminaire tap connections shall not be less than 18” and shall not exceed 6’–0”. 

 
 
2.02 RIGID STEEL CONDUIT 
 

A. Manufacturers: 
 

1. Allied. 
 

2. Triangle. 
 

3. Engineer Approved. 
 

B. Rigid Steel Conduit:  ANSI 80.1 
 

C. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; material to match conduit. 
 
 
2.03 FLEXIBLE METAL CONDUIT 
 

A. Manufacturers: 
 

1. Allied. 
 

2. Triangle. 
 

3. Engineer Approved. 
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B. Description:  Interlocked steel construction. 
 

C. Fittings:  ANSI/NEMA FB 1. 
 
2.04 LIQUIDTIGHT METAL CONDUIT 
 

A. Manufacturers: 
 

1. Allied. 
 

2. Triangle. 
 

3. Engineer Approved. 
 

B. Description:  Interlocked steel construction with PVC jacket. 
 

C. Fittings:  ANSI/NEMA FB 1. 
 
2.05 ELECTRICAL METALLIC TUBING (EMT) 
 

A. Manufacturers: 
 

1. Allied. 
 

2. Triangle. 
 

3. Engineer Approved. 
 

B. Description:  ANSI C80.3; galvanized tubing. 
 

C. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; die-cast compression type. 
 
2.06 SURFACE METAL RACEWAY 
 

A. Manufacturers: 
 

1. Wiremold. 
 
2. Engineer Approved. 

 
B. Description: Surface metal raceway with hidden supports. 

 
C. Fittings Boxes and Conduit Bodies: As manufactured by surface metal raceway 

manufacturer. 
 
2.07 NONMETALLIC CONDUIT 
 

A. Manufacturers: 
 

1. Carlon. 
 

2. Engineer Approved. 
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B. Description:  NEMA TC 3; Schedule 80 PVC. 
 

C. Fittings and Conduit Bodies:  NEMA TC 3. 
 
 
PART 3  EXECUTION 
 
3.01 INSTALLATION 
 

A. Install conduit in accordance with NECA "Standard of Installation." 
 

B. Install surface metal raceway in accordance with manufacturer’s directions. 
 

C. Arrange supports to prevent misalignment during wiring installation. 
 

D. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers.  Supports shall be installed within 3 feet of every outlet 
box, junction box, panel, or other tubing terminations.  Fastening of unbroken lengths 
shall be permitted to be increased to a distance of 5 feet where structural members do 
not readily permit fastening within 3 feet. Do not space supports further than 10 feet 
apart. 

 
E. Group related conduits; support using conduit rack. Construct rack using steel channel. 

 
F. Fasten conduit supports to building structure and surfaces under provisions of Section 

16190. 
 

G. Do not support conduit with wire or perforated pipe straps.  Remove wire used for 
temporary supports. 

 
H. Do not attach conduit to ceiling support wires. 
 
I. Arrange conduit to maintain headroom and present neat appearance. 
 
 1. Interior:  All conduit in finished spaces shall be concealed unless specifically 

noted otherwise or unless construction prohibits. 
 
 2. Exterior:  All branch circuit conduit serving exterior, building mounted light 

fixtures, receptacles, and other devices/equipment on finished-out exterior 
building walls shall be concealed unless specifically noted otherwise or unless 
construction prohibits. 

 
J. Route all conduit parallel and perpendicular to walls.  This includes conduit installed 

above ceilings, in attics, and in crawl spaces. 
 

K. Install insulated bushings or approved equivalent on each end of all conduit. 
 
L. Install rain-tight conduit hubs on all exterior rigid galvanized steel conduit where it enters 

NEMA 3R rated enclosures.  
 

M. Maintain 12 inch clearance between conduit and surfaces with temperatures exceeding 
104 degrees F. 
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N. Cut conduit square using saw or pipe cutter; de-burr cut ends. 
 

O. Bring conduit to shoulder of fittings; fasten securely. 
 

P. Install no more than equivalent of four 90-degree bends between boxes. Use factory 
elbows for all 90 degree bends. 

 
Q. Avoid moisture traps; provide junction box with drain fitting at low points in conduit 

system. 
 

R. Provide suitable fittings to accommodate expansion and deflection where conduit crosses 
expansion joints. 

 
S. Use suitable caps to protect installed conduit against entrance of dirt and moisture during 

construction. 
 

T. Ground and bond conduit under provisions of Section 16170.  Provide grounding 
bushings on all metallic conduit on line side of service entrance equipment and bond per 
code. 

 
U.  Identify conduit under provisions of Section 16195. 

 
V. Provide suitable pull boxes in all conduit runs as required by the National Electrical Code 

and as required to facilitate wire installation. 
 

W. Holes for passage of conduits through all one-hour and two-hour drywall partitions shall 
be neatly cut to the required size.  If holes are cut larger than necessary, they shall be 
covered with two (2) additional pieces of 5/8  inch type  X gypsum wallboard, each 8 
inches by 16 inches with a half circular cutout of the proper size, one (1) layer on one-
hour partitions and two (2) layers on two-hour partitions. 

 
X. Holes for passage of conduits through one-hour, two-hour and four-hour masonry walls 

shall be fireproofed.  Fireproofing materials shall be as follows: 
 

1. Cellular Glass Insulation:  Pittsburgh Corning Corp. Foamglas "Regular" or UL 
rated or UNI-JAC Ul rated pipe insulation, or approved equal. 

2. Fire Retardant Putty:  IPC Flamesafe Type FAS500 or FST600 Series, or 
improved equal, for one-hour and two-hour walls. 

3. IPC/KB5 Mortar Seal, or approved equal (full depth of wall) for four-hour walls. 
 

Y. Holes for passage of conduits through masonry floors shall be fireproofed.  Fireproofing 
material shall be Firestop Compound - IPC Flamesafe Type 500/FST 600, or approved 
equal, filled to full depth of slab.  Minimum annular space around conduit shall be 3/16 
inch. 

 
Z. Refer to Architectural drawings for locations of fire-rated walls, ceilings and floors. 

 
AA. Support 2-1/2 inch and larger conduit in accordance with Section 16880. 

 
BB. All flexible conduit in Mechanical Rooms and outside shall be liquid-tight flexible conduit. 

 
CC. All conduits with conductors inside that enter a building wall below grade shall have a 

fitting equal to OZ Type CSBI installed inside conduit. 
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DD. Conduits which enter refrigerated areas, such as walk-in coolers and wall-in freezers, 

shall have a seal-off installed on the non-refrigerated side of the conduit where the 
conduit exits or enters the refrigerated area. 

 
EE. Make sure conduits are properly terminated, reamed and brushed before installation of 

wire or cable. 
 

FF. Install bushings on all conduits. 
 

GG. Structural Engineer shall approve placement of conduits in all concrete slabs, beams and 
columns. 

 
HH. Underground duct installation requirements: 
 

  1. Ducts shall be in accordance with the NEC, as shown on the drawings, and as 
specified.  

 
  2. Underground conduit stub-ups and sweeps to equipment inside of buildings shall 

be galvanized rigid steel, and shall extend a minimum of 5 feet outside of building 
foundation.  

 
  3. Stub-ups, sweeps, and risers to equipment mounted on outdoor concrete slabs 

shall be galvanized rigid steel, and shall extend a minimum of 5 feet away from 
edge of slab. 

 
  4. Install insulated grounding bushings on the terminations. 
 
  5. Rigid steel conduit turns of direction for all duct lines shall have minimum 4 feet 

radius in the horizontal and vertical directions.  PVC conduit sweeps for all duct 
lines shall have a minimum 40 feet radius in the horizontal and 4 feet in the 
vertical directions.  Where a 40 feet radius is not possible, horizontal turns of 
direction shall be rigid steel. 

 
  6. All multiple conduit runs shall have conduit spacers.  Spacers shall securely 

support and maintain uniform spacing of the duct assembly a minimum of 3 
inches above bottom of trench during the concrete pour.  Spacer spacing shall 
not exceed 5 feet.  

 
  7. Duct lines shall be installed no less than 12 inches from other utility systems, 

such as water, sewer, and chilled water. 
 
  8. Clearances between individual ducts:  
   a. For like services, not less than 3 inches.  
   b. For power and signal services, not less than 6 inches.  
   c. Provide plastic spacers to maintain clearances.  
   d. Provide nonferrous tie wires to prevent displacement of the ducts during 

pouring of concrete or backfill.  Tie wires shall not act as substitute for 
spacers.  

 
  9. Couple the ducts with proper couplings.  Stagger couplings in rows and layers to 

insure maximum strength and rigidity of the duct bank. 
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  10. Keep ducts clean of earth, sand, or gravel during construction, and seal with 
tapered plugs upon completion of each portion of the work.  

 
3.02 INTERFACE WITH OTHER PRODUCTS 
 

A. Install conduit to preserve fire resistance of partitions and other elements. 
 

B. Pull boxes shall be provided at points shown on the plans or required to overcome 
mechanical difficulties due to arrangement of runs or the fixed characteristics of the 
building construction. 

 
C. All threaded conduit shall be secured to boxes, cabinets, panels, etc. by means of a 

threaded bushing on the inside and lock-nutted on the box exterior and interior. 
 
3.03 USE OF THE FOLLOWING IS PROHIBITED 
 

A. EMT crimp-on, tap-on, indenter type fittings. 
 

B. EMT set- screw fittings.  
 

C. PVC inside buildings, or above grade. 
 

D. All thread nipples in other than dry locations. 
 

E. Wooden plugs inserted in concrete or masonry units as bases for fastening conduits, 
tubing, boxes, cabinets, or other equipment. 

 
F. Installation of conduit or tubing which has been crushed or deformed. 

 
G. LB Fittings.  All bends shall be factory made 90 degree elbows. 

 
H. Type ENT tubing. 

 
I. Armored cable. 

 
J. Metal-clad cable, (exception: may be used for light fixture whips). 

 
 
    END OF SECTION 
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 SECTION 26 05 34 
 BOXES 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Wall and ceiling outlet boxes. 
 

B. Floor boxes. 
 

C. Pull and junction boxes. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 27 26 - Wiring Devices:  Floor box service fittings, access floor boxes, and 
mounting heights of wiring device outlets. 

 
B. Section 26 05 35 - Equipment Wiring Systems. 

 
1.3 REFERENCES 
 

A. ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies. 
 

B. ANSI/NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 
 

C. ANSI/NFPA 70 - National Electrical Code. 
 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
 

E. UL 38 - Boxes for Use with Fire-Protection Signaling Systems, Manually Actuated Signaling. 
 

F. UL 50 - Cabinets and Boxes. 
 

G. UL 514A - Metallic Outlet Boxes. 
 

H. UL 514B - Fittings for Conduit and Outlet Boxes. 
 

I. UL 996 - Electrical Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations. 
 

J. UL 1241 - Junctions Boxes for Swimming Pool Lighting Fixtures. 
 

K. UL 1773 - Termination Boxes. 
 

L. UL 65 - Wired Cabinets. 
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1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 26 05 00. 
 

B. Product Data:  Provide for each cable assembly type. 
 

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Regulatory Requirements. 

 
1.5 PROJECT RECORD DOCUMENTS 
 

A. Submit under provisions of Division 1. 
 

B. Accurately record actual locations and mounting heights of outlet, pull, and junction boxes. 
 
1.6 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
1.7 PROJECT CONDITIONS 
 

A. Verify field measurements are as shown on Drawings. 
 

B. Verify locations of all outlets prior to rough-in. 
 

C. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  
Install at location required for box to serve intended purpose.  The exact location of all 
electrical boxes shall be as approved by Engineer who reserves the right to change any 
outlet for a distance of 6 feet in any direction from position shown on plans, before work is 
roughed-in, without extra charge. 

 
PART 2 - PRODUCTS 
 
2.1 OUTLET BOXES 
 

A. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel. 
 

1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment 
supported, include 1/2 inch male fixture studs where required. 

 
2. Concrete Ceiling Boxes:  Concrete type. 

 
3. Receptacle, single switch, and 2 gang switch boxes for wood studs shall be Raco 

#194 or #235 with plaster ring of proper depth. 
 

4. Receptacle, single switch, and 2 gang switch boxes for metal studs shall be Raco 
#196 or #235 with plaster ring for proper depth. 

 
5. Gang switches of 3 or more devices for wood or metal studs and exposed work shall 

be Raco #950 Series, appropriate gang box and raised cover. 
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6. Lighting fixture outlet boxes for wood or metal studs, masonry walls, and furred 
ceilings shall be Raco #166, #167, or Raco #194 or #235 with plaster ring. 

 
7. Junction boxes for wood or metal studs, masonry walls, furred ceilings and interior 

exposed work shall be Raco #231, #232, #233, or #235. 
 

8. Receptacle boxes for masonry walls shall be Raco #695 or #191 with #785 device 
cover. 

 
9. Switches in 6 inch and wider masonry walls shall be 3-1/2 inch deep masonry boxes 

of gang required.  Masonry boxes in 4 inch walls shall be 2-1/2 inches deep. 
 

10. Television outlet boxes shall be Raco #246, 4-1/16 inch box with #836 device cover 
ring.  Telephone outlet boxes shall be Raco #256. 

 
11.. Outlet boxes for interior exposed work shall be Raco #191, #192, #231, or #232 

boxes with 1/2 inch raised, 4 inch square cover of appropriate configuration. 
 

B. Cast Boxes:  NEMA FB 1, Type FD, aluminum.  Provide gasketed cover by box 
manufacturer.  

 
C. Boxes shall be oversized when required by Table 370-16(a) of the National Electrical Code. 

 
2.2 PULL AND JUNCTION BOXES 
 

A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel. 
 

B. Surface-Mounted Cast Metal Box:  NEMA 250, Type as required; flat-flanged, 
surface-mounted junction box. 

 
1. Material:  Galvanized steel. 

 
2. Cover:  Furnish with ground flange, neoprene gasket, and stainless-steel cover 

screws. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, 
equipment connections and compliance with regulatory requirements. 

 
B. Install electrical boxes to maintain headroom and to present neat mechanical appearance. 

 
C. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches from 

ceiling access panel or from removable recessed luminaire. 
 

D. Install boxes to preserve fire resistance rating of partitions and other elements. 
 

E. Align adjacent wall-mounted outlet boxes for switches, thermostats, and similar devices with 
each other. 

 
F. Use flush mounting outlet boxes in finished areas, unless noted otherwise on the Drawings. 
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G. Do not install flush mounting boxes back-to-back in walls; provide minimum 6-inch 
separation.  Provide minimum 24-inch separation in acoustic rated walls.  See Architectural 
floor plans for acoustic rated wall locations. 

 
H. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for 

surface finish thickness. 
 

I. Use stamped steel bridges to fasten flush mounting outlet box between studs. 
 

J. Install flush mounting box without damaging wall insulation or reducing the effectiveness. 
 

K. Use adjustable steel channel fasteners for hung ceiling outlet box. 
 

L. Do not fasten boxes to ceiling support wires. 
 

M. Support boxes independently of conduit. 
 

N. Use gang box where more than one device is mounted together.  Do not use sectional box. 
 

O. In other than masonry, use 4-inch square by 1-1/2-inch minimum box with plaster ring for 
single devices. 

 
P. Use cast outlet box in exterior locations exposed to the weather and wet locations. 

 
 

Q. Use cast floor boxes for installations in slab on grade; formed steel boxes are acceptable for 
other installations. 

 
R. Set floor boxes level. 

 
S. Large Pull Boxes:  Boxes larger than 100 cubic inches in volume or 12 inches in any 

dimension. 
 

1. Interior Dry Locations:  Use hinged enclosure. 
 

2. Other Locations:  Use surface-mounted cast metal box. 
 

T. Locate boxes so outlets are not obstructed by pipes, ducts, or other items. 
 

U. Boxes for switches shall generally be located within 6 inches of door jamb. 
 

V. Pullboxes shall be provided at points shown on plans or required to overcome mechanical 
difficulties due to arrangement of runs or the fixed characteristics of the building construction. 
 No runs of over 100 feet shall be made without use of pullbox. 

 
W. All boxes shall have covers.  All boxes installed above a ceiling and installed in unfinished 

spaces (Mechanical and Electrical Rooms, etc.) shall have the covers clearly and legibly 
marked with the circuits contained within them. 

 
X. All flush-mounted boxes shall come within 1/4 inch of finished surface of wall. 

 
Y. Fireproof all poke-through devices in accordance with manufacturer’s directions. 
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3.2 INTERFACE WITH OTHER PRODUCTS 
 

A. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  
Coordinate masonry cutting to achieve neat opening. 

 
B. Coordinate mounting heights and locations of outlets mounted above counters, branches 

and backsplashes with Architect prior to rough-in. 
 

C. Position outlet boxes to locate luminaires as shown on reflected ceiling plan. 
 
3.3 ADJUSTING 
 

A. Adjust flush-mounting outlets to make front flush with finished wall material. 
 

B. Install knockout closure in all unused box openings. 
 
 END OF SECTION 
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 SECTION 26 05 35 
 EQUIPMENT WIRING SYSTEMS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Electrical connections to plumbing, appliances, and mechanical equipment specified under 
other sections or Owner furnished equipment. 

 
1.2 RELATED SECTIONS 
 

A. Section 26 05 33 - Conduit. 
 

B. Section 26 05 19 - Building Wire and Cable. 
 

C. Section 26 05 34 - Boxes. 
 
1.3 REFERENCES 
 

A. NEMA WD 1 - General Purpose Wiring Devices. 
 

B. NEMA WD 6 - Wiring Device Configurations. 
 

C. ANSI/NFPA 70 - National Electrical Code. 
 

D. UL 498 - Attachment Plugs and Receptacles. 
 

E. UL 1010 - Receptacle Plug Combinations for Use in Hazardous (Classified) Locations. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 26 05 00. 
 

B. Product Data:  Provide wiring device manufacturer's catalog information showing 
dimensions, configurations, and construction. 

 
C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated 

by Product testing agency specified under Regulatory Requirements.  Include instructions for 
storage, handling, protection, examination, preparation, installation, and starting of Product. 

 
1.5 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
1.6 COORDINATION 
 

A. Obtain and review shop drawings, product data, and manufacturer's instructions for 
equipment furnished under other sections. 

 
B. Determine connection locations and requirements. 
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C. Sequence rough-in of electrical connections to coordinate with installation schedule for 

equipment. 
 

D. Sequence electrical connections to coordinate with start-up schedule for equipment. 
 
PART 2 - PRODUCTS 
 
2.1 CORDS AND CAPS 
 

A. Manufacturers: 
 

1. Hubbell. 
 

2. Pass & Seymour. 
 

3. Arrow-Hart. 
 

B. Attachment Plug Construction:  Conform to NEMA WD 1. 
 

C. Configuration:  NEMA WD-6; match receptacle configuration at outlet provided for 
equipment. 

 
D. Cord Construction:  ANSI/NFPA 70, Type SO multi-conductor flexible cord with identified 

equipment grounding conductor, suitable for use in damp locations. 
 

E. Size:  Suitable for connected load of equipment, length of cord, and rating at branch circuit 
overcurrent protection. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify that equipment is ready for electrical connection, wiring, and energization. 
 
3.2 ELECTRICAL CONNECTIONS 
 

A. Make electrical connections in accordance with equipment manufacturer's instructions. 
 

B. Make conduit connections to all mechanical equipment and any equipment subject to 
vibration using liquid-tight flexible conduit with watertight connectors. 

 
C. Make wiring connections using wire and cable with insulation suitable for temperatures 

encountered in heat producing equipment. 
 

D. Provide receptacle outlet where connection with attachment plug is indicated.  Provide cord 
and cap where field-supplied attachment plug is indicated. 

 
E. Provide suitable strain-relief clamps and fittings for cord connections at outlet boxes and 

equipment connection boxes. 
 

F. Install disconnect switches, controllers, control stations, and control devices as indicated and 
as required by applicable codes. 
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G. Provide interconnecting conduit and wiring between devices and equipment where indicated. 
 

H. All flexible conduit to pumps, chillers, air handling units, outdoor equipment, water heaters, 
and any equipment subject to vibration shall be liquid-tight. 

 
3.3 EQUIPMENT CONNECTION SCHEDULE 
 

A. As specified on Drawings and as required to make for a completely operative system. 
 
 END OF SECTION 
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SECTION 260550 
THROUGH-PENETRATION FIRESTOPPING 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. Penetrations in floor-ceiling assemblies. 
2. Penetrations in roof-ceiling assemblies. 
3. Penetrations in walls and partitions. 
4. Penetrations in smoke barriers. 
5. Construction enclosing compartmentalized areas. 

1.3 SUBMITTALS 

A. Product Data: For each type of through-penetration firestop system product indicated. 

B. System Drawings: Submit documentation from a qualified third-party testing agency that is 
applicable to each through-penetration firestop system configuration for construction and 
penetrating items. 

C. Product Certificates: Certificate of conformance signed by manufacturers of through-penetration 
firestop system products certifying that products comply with requirements. 

1.4 QUALITY ASSURANCE 

A. Provide through-penetration firestop systems that comply with the following requirements and 
those specified in “Performance Criteria” Article: 

1. Firestopping tests are performed by a qualified, testing and inspection agency.  A 
qualified testing and inspection agency is UL, or another agency performing testing and 
follow-up inspection services for firestop systems acceptable to authorities having 
jurisdiction. 

2. Through-penetration firestop system products bear classification marking of qualified 
testing and inspection agency. 

B. Engage an experienced installer who is certified, licensed or otherwise qualified by the 
firestopping manufacturer as having been provided the necessary training to install firestop 
products per specified requirements.  A manufacturer’s willingness to sell its through-
penetration firestop system products to Contractor or to an installer engaged by Contractor does 
not in itself confer qualifications on buyer. 
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C. Obtain through-penetration firestop systems for each type of penetration and construction 
condition indicated from a single manufacturer. 

D. Conduct conference at Project site to comply with requirements in Division 01. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver through-penetration firestop system products to Project site in original, unopened 
containers or packages with intact and legible manufacturer’s labels identifying product and 
manufacturer, date of manufacture; lot number; shelf life, if applicable; qualified testing and 
inspection agency’s classification marking; and mixing instructions for multicomponent 
materials. 

B. Store and handle materials for through-penetration firestop systems to prevent their 
deterioration or damage due to moisture, temperature changes, contaminants or other causes. 

1.6 PROJECT CONDITIONS 

A. Do not install through-penetration firestop systems when ambient or substrate temperatures are 
outside limitations recommended by manufacturer. 

B. Do not install through-penetration firestop systems when substrates are wet due to rain, frost, 
condensation, or other causes. 

C. Do not use materials that contain flammable solvents. 

D. Do not install water-based or products that are conductive when wet in contact with energized 
electrical conductors.  Exercise care when energizing penetrants. 

1.7 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that through-penetration 
firestop systems are installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes or cut openings to accommodate 
through-penetration firestop systems. 

C. Schedule installation of firestopping after completion of penetrating item installation but prior to 
covering or concealing of openings. 

PART 2 - PRODUCTS 

2.1 FIRESTOPPING, GENERAL 

A. Provide through-penetration firestop systems that are compatible with one another, with the 
substrates forming openings, and with the items, if any, penetrating through-penetration firestop 
systems, under conditions of service and application, as demonstrated by through-penetration 
firestop system manufacturer based on testing and field experience. 
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B. Provide components for each through-penetration firestop system that are needed to install fill 
materials.  Use only components specified by the firestopping manufacturer and approved by 
the qualified testing agency for the designated fire-resistance-rated systems. 

2.2 PERFORMANCE CRITERIA 

A. Fire Test Requirements: 

1. ASTM E814, “Fire Tests of Penetration Fire Stops”. 
2. ASTM E119, “Fire Tests of Building Construction and Materials”. 
3. ASTM E84, “Surface Burning Characteristics of Building Materials”. 
4. ASTM E1725, “Standard Test Methods for Fire Tests of Fire-Resistive Barrier Systems 

for Electrical System Components”. 
5. UL 1479, “Fire Tests of Through Penetration Firestops” 
6. UL 263, “Fire Tests of Building Construction and Materials”. 
7. UL 723, “Surface Burning Characteristics of Building Materials”. 

B. References: 

1. Underwriters Laboratories (UL); “Fire Resistance Directory”. 

a. Through Penetration Firestop Systems (XHEZ) 
b. Fill, Void or Cavity Materials (XHHW) 
c. Firestop Devices (XHJI) 
d. Forming Materials (XHKU) 

2. All major building codes: 

a. International Building Code published by ICC. 

3. National Fire Protection Association (NFPA); “NFPA 101: Life Safety Code”. 
4. National Fire Protection Association (NFPA); “NFPA 70: National Electrical Code”. 

C. Performance Requirements: 

1. Provide products that upon curing, do not re-emulsify, dissolve, leach, breakdown or 
otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 
ponding water or other forms of moisture characteristic during and after construction. 

2. Openings within walls and floors designed to accommodate cabling systems subjected to 
frequent cable changes shall be provided with re-enterable products specifically designed 
for retrofit. 

2.3 MANUFACTURERS 

A. Subject to compliance with through-penetration firestop systems (XHEZ) listed in Volume 2 of 
the UL Fire Resistance Directory, provide products of the following manufacturers as identified 
below: 

1. Acceptable Manufacturer: Specified Technologies Inc., 210 Evans Way, Somerville, NJ 
08876.  Tel: (800) 992-1180, Fax: (908) 526-9623, Email: specseal@stifirestop.com, 
Website: www.stifirestop.com. 

2. Substitutions: Not permitted. 
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B. Single Source: Obtain firestop systems for each type of penetration and construction condition 
indicated only from a single manufacturer. 

2.4 MATERIALS 

A. General: Use only through-penetration firestop system products that have been tested for 
specific fire-resistance-rated construction conditions conforming to construction assembly type, 
penetrating item type, annular space requirements, and fire-rating involved for each separate 
instance. 

B. Latex Sealants: Single component latex formulations that upon cure do not re-emulsify during 
exposure to moisture, the following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series SSS Intumescent Sealant 
2. Specified Technologies, Inc. (STI) SpecSeal Series LCI Intumescent Sealant 
3. Specified Technologies, Inc. (STI) SpecSeal Series LC Endothermic Sealant 

C. Firestop Devices: Factory-assembled steel collars lined with intumescent material sized to fit 
specific outside diameter of penetrating item, the following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series SSC Firestop Collars 
2. Specified Technologies, Inc. (STI) SpecSeal Series LCC Firestop Collars 

D. Firestop Putty: Intumescent, non-hardening, water resistant putties containing no solvents, 
inorganic fibers or silicone compounds, the following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series SSP Firestop Putty 

E. Firestop Putty Pads: Intumescent, non-hardening putty pads to be installed on metallic and 
nonmetallic electrical switch and receptacle boxes to reduce horizontal separation between 
boxes to less than 24”, the following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series SSP Firestop Putty Pads 

F. Wrap Strips: Single component intumescent elastomeric strips faced on both sides with a plastic 
film, the following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series RED2 Wrap Strip 
2. Specified Technologies, Inc. (STI) SpecSeal Series BLU2 Wrap Strip 

G. Firestop Pillows: Re-enterable, non-curing, mineral fiber core encapsulated with an intumescent 
coating contained in a flame retardant poly bag. Pillows shall require no modification such as 
cutting or shaving in order to maintain fire and leakage ratings. The following products are 
acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series SSB Firestop Pillows 

H. Mortar: Portland cement based dry-mix product formulated for mixing with water at Project site 
to form a non-shrinking, water-resistant, homogenous mortar, the following products are 
acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series SSM Firestop Mortar 
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I. Silicone Sealants: Moisture curing, single component, silicone elastomeric sealant for horizontal 
surfaces (pourable or nonsag) or vertical surface (nonsag), the following products are 
acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal SIL300 Silicone Firestop Sealant 
2. Specified Technologies, Inc. (STI) SpecSeal SIL300SL Self-Leveling Silicone Firestop 

Sealant 

J. Composite Sheet: Intumescent material sandwiched between a galvanized steel sheet and steel 
wire mesh protected with aluminum foil, the following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal CS Composite Sheet 

K. Cast-In-Place Firestop Device: Single component molded firestop device installed on forms 
prior to concrete placement with totally encapsulated, tamper-proof integral firestop system and 
smoke sealing gasket. Device shall allow for a concrete floor thickness of minimum 2-1/2 inches 
up to 36 inches without the use of field applied extension tubing. The following products are 
acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal CID Cast-In Firestop Device 

L. Firestop Plugs: Re-enterable, foam rubber plug impregnated with intumescent material for use 
in blank openings and cable sleeves, the following products are acceptable: 

1. Specified Technologies, Inc. (STI) SpecSeal Series FP Intumescent Firestop Plug 

M. Fire rated cable pathway devices shall be used in fire-rated construction for ALL low-voltage, 
video, data and voice cabling, optical fiber raceways and certain high-voltage cabling where 
frequent cable moves, adds and changes may occur.  Pathways required for high voltage 
cabling will be detailed on the prints.  Such devices shall:  

 
1. Meet the hourly fire-rating of fire rated wall and or floor penetrated. 
2. Be tested for the surrounding construction and cable types involved.  
3. Have UL Systems permitting cable loads from; “Zero to 100% Visual Fill.”  This 

requirement eliminates need for fill-ratio calculations to be made by cable technicians to 
ensure cable load is within maximum allowed by UL System.   

4. Be “Maintenance-Free”, having a corresponding Evaluation Services Report from a 
Nationally Recognized Third Party Laboratory. Maintenance-Free is defined as; No action 
required by cabling technician to open and/or close pathway for cable moves, adds or 
changes, such as, but not limited to: 
a. Opening or closing of doors. 
b. Spinning rings to open or close fabric liner. 
c. Removal and or replacement of any material such as, but not limited to, firestop 

caulk, putty, pillows, bags, foam muffins, foam, foam plugs, foam blocks, or foam 
closures of any sort. 

d. Evaluation Services Report (ESR) from an accredited Nationally Recognized 
Third-party Laboratory certifying compliance with this definition of “Maintenance-
Free” and all relevant codes and standards. 

5. Pathways shall be engineered such that two or more devices may be ganged together for 
larger cable capacities. 

6. Pathways shall be engineered to be re-enterable so they can be retrofitted and removed 
from around existing cables without cutting and re-splicing them. 
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7. Affix adhesive wall label immediately adjacent to devices to communicate to future cable 
technicians, authorities having jurisdiction and others the manufacturer of the device and 
the corresponding UL System number installed. 

N. Non-rated cable pathway devices shall be used in non-fire-rated construction for all low-voltage, 
video, data and voice cabling, optical fiber raceways and certain high-voltage cabling where 
frequent cable moves, adds and changes may occur.  Pathways required for high voltage 
cabling will be detailed on the prints.  Such devices shall:  

 
1. Limit the movement of smoke and sound of wall and or floor penetrated. 
2. Restore the STC Rating of the penetrated assembly. 
3. Provide L Ratings of greater than 1 CFM when empty and greater than 2.5 CFM at all 

other loading up to 100 percent. 
4. Accommodate cable loads from; “Zero to 100% Visual Fill.”   
5. Not have inner fabric liner that tightens around and compresses cables tightly together 

encouraging potential cable damage or interference.    
6. Be “Maintenance-Free”, maintenance-free is defined as; No action required by cabling 

technician to open and/or close pathway for cable moves, adds or changes, such as, but 
not limited to: 
a. Opening or closing of doors. 
b. Spinning rings to open or close fabric liner. 
c. Removal and or replacement of any material such as, but not limited to, firestop 

caulk, putty, pillows, bags, foam muffins, foam, foam plugs, foam blocks, or foam 
closures of any sort. 

d. Furnish letter from manufacturer certifying compliance with this definition of “Zero-
Maintenance”. 

7. Pathways shall be engineered such that two or more devices may be ganged together for 
larger cable capacities. 

8. Pathways shall be engineered to be re-enterable so they can be retrofitted and removed 
from around existing cables without cutting and re-splicing them. 

9. Affix adhesive wall label immediately adjacent to devices to communicate to future cable 
technicians, authorities having jurisdiction and others the manufacturer of the device and 
the corresponding UL System number installed. 

O. Fire-Rated Cable Grommet: Molded two-piece grommet made from plenum grade polymer with 
a foam inner core for sealing individual cable penetrations up to 0.27 in. (7 mm) diameter. 
Grommets shall be tested in single membrane or through-penetration conditions. The following 
products are acceptable: 

1. Specified Technologies, Inc. (STI) EZ-Firestop Grommet 

P. Protective Wrap: Endothermic Wrap incorporating foil scrim evaluated for protection of cable 
pathways, liquid fuel lines, as well as in through-penetration and membrane-penetration 
firestopping. Testing to incorporate protection of Electrical Metallic Tubing (EMT), Rigid Metallic 
Conduit (RMC), Cable Trays, single and/or multi containment liquid fuel lines. Wrap to have a 
maximum weight of no greater than 1.4 lbs/ft2 and allow for the use of steel tie wire when 
installed around piping, conduits, and/or cable trays. The following products are acceptable: 

 
1. Specified Technologies, Inc. (STI) E-Wrap™ Endothermic Wrap 

PART 3 - EXECUTION 
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3.1 PREPARATION 

A. Examination of Conditions: Examine areas and conditions under which work is to be performed 
and identify conditions detrimental to proper or timely completion. 

B. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, scale, 
laitance, rust, release agents, water repellents, and any other substances that may inhibit 
optimum adhesion. 

C. Provide masking and temporary covering to prevent soiling of adjacent surfaces by firestopping 
materials. 

D. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION 

A. General Requirements: Install through-penetration firestop systems in accordance with 
“Performance Criteria” Article and in accordance with the conditions of testing and classification 
as specified in the published design. 

B. Manufacturer’s Instructions: Comply with manufacturer’s instructions for installation of through-
penetration firestop systems products. 

1. Seal all openings or voids made by penetrations to ensure an air and water-resistant 
seal. 

2. Protect materials from damage on surfaces subjected to traffic. 

3.3 FIELD QUALITY CONTROL 

A. Inspections: Owner shall engage a qualified independent inspection agency to inspect through-
penetration firestop systems. 

B. Keep areas of work accessible until inspection by authorities having jurisdiction. 

C. Where deficiencies are found, repair or replace through-penetration firestop systems so they 
comply with requirements. 

3.4 ADJUSTING AND CLEANING 

A. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 

B. Clean all surfaces adjacent to sealed openings to be free of excess through-penetration firestop 
system materials and soiling as work progresses. 

END OF SECTION 
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 SECTION 26 05 53 
 ELECTRICAL IDENTIFICATION 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Nameplates and labels. 
 

B. Wire and cable markers. 
 
1.2 REFERENCES 
 

A. ANSI/NFPA 70 - National Electrical Code. 
 
1.3 SUBMITTALS 
 

A. Submit under provisions of 00 Sections and Section 26 05 00. 
 

B. Product Data:  Provide catalog data for nameplates, labels, and markers. 
 

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated 
by Product testing agency specified under regulatory requirements.  Include instructions for 
storage, handling, protection, examination, preparation and installation of Product. 

 
1.4 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
PART 2 - PRODUCTS 
 
2.1 NAMEPLATES AND LABELS 
 

A. Nameplates: 
 
 1. Normal Power:  Engraved three-layer laminated plastic, white letters on black 

background. 
 
 2. Emergency Power:  Engraved three-layer laminated plastic, white letters on red 

background. 
 

B. Locations: 
 

1. Each electrical distribution equipment (panelboards, transformers) and control 
equipment enclosure (starters, disconnect switches, etc.).  

 
2. On each branch circuit OCP device (switch or breaker) of larger distribution type 

panels and switchboards. 
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C. Engraving requirements: 
 

1. Line 1:  Panel or equipment designation (using 3/8” letters) 
 
2. Line 2: Voltage, Phase, Wire (using 3/8” letters) 
 
3. Line 3:  Fed From description (using 3/8” letters) 
 
4. Sample illustrations: 
 

MAIN 
277/480V, 3P, 4W 

FED FROM UTILITY 
 

PANEL HA 
277/480V, 3P, 4W 
FED FROM MDP 

 
PANEL LA 

120/208V, 3P, 4W 
FED FROM TLA 

 
TRANSFORMER TLA 

480V, 3P - 120/208V, 3P, 4W 
FED FROM MDP 

 
AHU-1 

208V, 3P 
FED FROM HA 

 
  5. Engraved nameplates located adjacent to switches or circuit breakers in 

switchboards and/or large distribution panels may be small, single line description 
labels with 3/8” letters with load description only. 

 
D. Provide typewritten directory in each panelboard of circuit designations in clear/transparent 

protective envelope attached to inside of panelboard door. 
 
2.2 WIRE MARKERS 
 

A. Description:  Tape or tubing type wire markers. 
 

B. Locations:  Each conductor at panelboard gutters, pull boxes, outlet and junction boxes, and 
each load connection. 

 
C. Legend: 

 
1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings. 
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2.3 TRENCH TAPE 
 

A. Tape shall be detectable aluminum foil polyethylene laminate. 
 

B. Tape shall be the following color and have the following wording: 
   

Application Color Caution Wording 
Cable TV Orange “Caution - Cable TV Line Buried Below” 
Electrical Red “Caution - Electric Line Buried Below” 

Telephone Orange “Caution - Telephone Line Buried Below” 
Fiber Optic Orange “Caution - Buried Fiber Optic Cable” 

 
C. Tape shall be equal to Panduit Type HTDU. 

 
PART 3 - EXECUTION 
 
3.1 PREPARATION 
 

A. Degrease and clean surfaces to receive nameplates and labels. 
 
3.2 APPLICATION 
 

A. Install nameplate and label parallel to equipment lines. 
 

B. Secure nameplate to equipment front using No. 4 round heat cadmium plated, steel self-
tapping screws or nickel-plated brass plates. 

 
C. Identify underground conduits using underground warning tape.  Install one tape per trench 

at 6 inches below finished grade. 
 

D. All fire alarm junction boxes and pullboxes shall be painted red. 
 

E. Both ends of pullwires shall be identified by means of labels or tags, reading "PULLWIRE" 
and shall be numbered to refer to same pullwire. 

 
F. Install nameplates at each circuit breaker on all switchboards and large panelboards. 

 
 END OF SECTION 
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 SECTION 16421 
 UTILITY SERVICE ENTRANCE 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Arrangement with Utility Company for permanent electric service, including payment of 
Utility Company charges for service. 

 
B. Underground service entrance. 

 
C. Metering equipment. 

 
1.2 RELATED SECTIONS 
 

A. Section 26 05 33 - Conduit. 
 

B. Section 26 05 26 - Grounding and Bonding. 
 
1.3 REFERENCES 
 

A. ANSI/NFPA 70 - National Electrical Code. 
 
1.4 SYSTEM DESCRIPTION 
 

A. Utility Company: Clay County Electric Cooperative Corp.  
 

B. System Characteristics:  208Y120V, three phase, four- wire, 60 Hertz. 
 
1.5 QUALITY ASSURANCE 
 

A. Perform Work in accordance with Utility Company written requirements. 
 

B. Maintain one copy of each document on site. 
 
1.6 REGULATORY REQUIREMENTS 
 

A. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
1.7 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on Utility Company drawings. 
 
PART 2 - PRODUCTS 
 
2.1 UTILITY METERS 
 

A. Meters will be furnished by Utility Company. 
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2.2 UTILITY METER BASE 
 

A. Meter base will be furnished by Utility Company and installed by the Contractor. 
 
2.3 TRANSFORMER PAD 
 

A. Description:  Concrete transformer pad with cable pit sized as indicated on Drawings.  
 
2.4 GROUND GRID 
 

A. Stranded copper conductors and copper clad steel ground rods as directed by Utility 
Company. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify that service equipment is ready to be connected and energized. 
 
3.2 PREPARATION 
 

A Make arrangements with Utility Company to obtain permanent electric service to the 
Project. 

 
B. Coordinate location of Utility Company's facilities to ensure proper access is available. 

 
C. Pay all fees for electrical service to Utility Company. 

 
3.3 INSTALLATION 
 

A. Install service entrance conduits and conductors from Utility Company's transformer to 
building service entrance equipment.   

 
B. Provide cast-in-place concrete pad and ground grid for Utility Company transformer 

and/or free-standing C.T. cabinet, under the provisions of Section 03300. 
 

C. Provide buried PVC conduit from primary compartment of transformer pad to Utility 
Company's pole as directed by Utility Company. 

 
D. Install meter as directed by Utility Company. 

 
E. Provide and install secondary lugs at transformer. 

 
 END OF SECTION 
 



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 

 

 

26 ELECTRICAL    26 2300 1    DISTRIBUTION SWITCHBOARDS 
 

 SECTION 26 23 00 
 DISTRIBUTION SWITCHBOARDS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Main switchboard. 
 

B. Distribution switchboard. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 53 - Electrical Identification. 
 

B. Section 26 05 80 - Utility Service Entrance 
 
1.3 REFERENCES 
 

A. ANSI/NFPA 70 - National Electrical Code. 
 

B. ANSI/IEEE C12.1 - Code for Electricity Metering. 
 

C. ANSI C39.1 - Electrical Analog Indicating Instruments. 
 

D. ANSI C57.13 - Instrument Transformers. 
 

E. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches. 
 

F. NEMA KS 1 - Enclosed Switches. 
 

G. NEMA PB 2 - Deadfront Distribution Switchboards. 
 

H. NEMA PB 2.1 - Proper Handling, Installation, Operation and Maintenance of Deadfront 
Switchboards Rated 600 Volts or Less. 

 
I. UL 891 - Dead-Front Switchboards. 

 
J. UL 1558 - Metal-Enclosed Low-Voltage Power Circuit Breaker Switchgear. 

 
1.4 SUBMITTALS 
 

A. Submit under provisions of Section 16010 or as required by front end documents. 
 

B. Shop Drawings:  Indicate front and side views of enclosures with overall dimensions shown; 
conduit entrance locations and requirements; nameplate legends; size and number of bus 
bars per phase, [neutral,] and ground; and switchboard instrument details. 

 
C. Product Data:  Provide electrical characteristics including voltage, frame size and trip ratings, 

fault current withstand ratings, and time-current curves of all equipment and components. 
 

D. Test Reports:  Indicate results of factory production tests. 
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E. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated 
by Product testing agency specified under Regulatory Requirements.  Include instructions for 
storage, handling, protection, examination, preparation, installation, and starting of Product. 

 
1.5 OPERATION AND MAINTENANCE DATA 
 

A. Maintenance Data:  Include spare parts data listing; source and current prices of 
replacement parts and supplies; and recommended maintenance procedures and intervals. 

 
1.6 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

b. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Accept switchboards on site.  Inspect for damage. 
 

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas 
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

 
C. Handle in accordance with NEMA PB 2.1 and manufacturer's written instructions.  Lift only 

with lugs provided for the purpose.  Handle carefully to avoid damage to switchboard internal 
components, enclosure, and finish. 

 
1.8 ENVIRONMENTAL REQUIREMENTS 
 

A. Conform to NEMA PB 2 service conditions during and after installation of switchboards. 
 
1.9 EXTRA MATERIALS 
 

A. Provide three of each size and type of fuse installed. 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Eaton. 
 

B. Square D. 
 
2.2 SWITCHBOARD 
 

A. Description:  NEMA PB 2 with electrical ratings and configurations as indicated. 
 

B. Main Section Devices:  Individually mounted and compartmented. 
 

C. Distribution Section Devices:  Individually mounted and compartmented. 
 

D. Auxiliary Section Devices:  Individually mounted and compartmented. 
 

E. Bus Material:  Copper, standard size. 
 



Law Enforcement Training Academy Barracks  Commission No. 2405 
Black River Technical College 
Pocahontas, Arkansas 

 

 

26 ELECTRICAL    26 2300 3    DISTRIBUTION SWITCHBOARDS 
 

F. Bus Connections:  Bolted, accessible from front for maintenance. 
 

G. Ground Bus:  Extend length of switchboard. 
 

H. Fusible Switch Assemblies:  NEMA KS 1, load interrupter enclosed knife switch with 
externally operable handle.  Provide interlock to prevent opening front cover with switch in 
ON position.  Handle lockable in OFF position.  Fuse clips:  Designed to accommodate Class 
R or J fuses, type as specified. 

 
I. Fusible Switch Assemblies, 800 Amperes and Larger:  Bolted pressure contact switches.  

Fuse clips:  Designed to accommodate Class L fuses. 
 

J. Molded Case Circuit Breakers:  NEMA AB 1, integral thermal and instantaneous magnetic 
trip in each pole.  Provide circuit breakers UL listed as Type HACR for air conditioning 
equipment branch circuits. 

 
K. Molded Case Circuit Breakers with Current Limiters:  NEMA AB 1, molded case circuit 

breakers with replaceable current limiting elements, in addition to integral thermal and 
instantaneous magnetic trip in each pole. 

 
L. Current Limiting Molded Case Circuit Breakers:  NEMA AB 1, molded case circuit breakers 

with integral thermal and instantaneous magnetic trip in each pole, coordinated with 
automatically resetting current limiting elements in each pole.  Interrupting rating 100,000 
rms amperes symmetrical let-through current and energy level less than permitted for same 
size Class RK-5 fuse. 

 
M. Solid-state Molded Case Circuit Breakers:  NEMA AB 1, provide with electronic sensing, 

timing and tripping circuits for adjustable current settings; ground fault trip; instantaneous 
trip; and adjustable short time trip. Provide stationary mounting.  Provide ground fault 
sensing integral with circuit breaker.  Provide zero sequence type ground fault sensor. 

 
N. Line and Load Terminations:  Accessible from the front only of the switchboard, suitable for 

the conductor materials and sizes indicated. 
 

O. Ground Fault Sensor:  Zero sequence type. 
 

P. Ground Fault Relay:  Adjustable ground fault sensitivity from 200 to 1200 amperes, time 
delay adjustable from 0 to 15 seconds.  Provide monitor panel with lamp to indicate relay 
operation, TEST and RESET control switches. 

 
Q. Future Provisions:  Fully equip spaces for future devices with bussing and bus connections, 

suitably insulated and braced for short circuit currents.  Provide continuous current rating as 
indicated. 

 
R. Enclosure:  Type 1 - General Purpose. 

 
1. Align sections at front and rear.  

 
2. Finish:  Manufacturer's standard light gray enamel over external surfaces.  Coat 

internal surfaces with minimum one coat corrosion-resisting paint, or plate with 
cadmium or zinc. 

 
3. Mimic Bus:  Show bussing, connections and devices in single line form on the front 

panels of the switchboard using blue color factory painting, fastened flat against the 
panel face with screws or rivets. 
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S. Interrupting Rating:  Rating shall be fully rated in RMS symmetrical amperes.  Series rated 

equipment will not be accepted. 
 
2.3 AMMETERS AND VOLTMETERS 
 

A. Manufacturers: 
 

1. Eaton. 
 

2. Square D. 
 

B. Ammeters:  ANSI C39.1; direct-reading, full range, indicating ammeter with 4.5 inch (115 
mm) square recessed case and 250-degree scale, white dial with black figures and pointer, 5 
ampere, 60 Hertz movement, 1 percent accuracy. 

 
C. Voltmeters:  ANSI C39.1; direct-reading, full range, indicating voltmeter with 4.5 inch (115 

mm) square recessed case and 250-degree scale, white dial with black figures and pointer, 
120 volt, 60 Hertz movement, 1 percent accuracy. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify that surface is suitable for switchboard installation. 
 
3.2 PREPARATION 
 

A. Provide concrete housekeeping pad.  Concrete housekeeping pads shall extend a minimum 
of 6” beyond the footprint of the switchgear on all four (4) sides.  Exact dimensional 
requirements of all pads must be checked against approved shop drawings of the 
switchgear. 

 
3.3 INSTALLATION 
 

A. Install switchboard in locations shown on Drawings, in accordance with manufacturer's 
written instructions and NEMA PB 2.1. 

 
B. Tighten accessible bus connections and mechanical fasteners after placing switchboard. 

 
C. Install fuses in each switch. 

 
D. Install all screws and bolts in coverplates. 

 
E. Install nameplates on each circuit breaker. 

 
3.4 FIELD QUALITY CONTROL 
 

A. Field inspection and] testing will be performed. 
 

B. Inspect completed installation for physical damage, proper alignment, anchorage, and 
grounding. 

 
C. Measure insulation resistance of each bus section phase to phase and phase to ground for 

one minute each, at test voltage of 1000 volts; minimum acceptable value for insulation 
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resistance is 2 megohms. 
 

D. Check tightness of accessible bolted bus joints using calibrated torque wrench. 
 

E. Physically test key interlock systems to insure proper function. 
 

F. Bolt switchboard to floor in accordance with Section 16880. 
 
G. If ground fault protection system is present, it shall be field tested per the requirements of 

NEC 230.95(C). 
 
3.5 ADJUSTING 
 

A. Adjust all operating mechanisms for free mechanical movement. 
 

B. Tighten bolted bus connections in accordance with manufacturer's instructions. 
 

C. Adjust circuit breaker trip and time delay settings to values as instructed by the Engineer. 
 
3.6 CLEANING 
 

A. Touch up scratched or marred surfaces to match original finish. 
 
 END OF SECTION 
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 SECTION 26 24 00 
 PANELBOARDS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Branch circuit panelboards. 
 

B. Distribution panelboards. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 29 - Supporting Devices. 
 

B. Section 26 05 53 - Electrical Identification:  Engraved nameplates. 
 
1.3 REFERENCES 
 

A. NECA (National Electrical Contractors Association) "Standard of Installation." 
 

B. NEMA AB 1 - Molded Case Circuit Breakers. 
 

C. NEMA KS 1 - Enclosed Switches. 
 

D. NEMA PB 1 - Panelboards. 
 

E. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards 
Rated 600 Volts or Less. 

 
F. NFPA 70 - National Electrical Code. 

 
G. UL 67 - Panelboards. 

 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 26 05 00. 
 

B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, 
integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and 
sizes. 

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by Product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, installation, and starting of Product. 

 
1.5 RECORD DOCUMENTS 
 

A. Record actual locations of Products; indicate actual branch circuit arrangement. 
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1.6 OPERATION AND MAINTENANCE DATA 
 

A. Maintenance Data:  Include spare parts data listing; source and current prices of 
replacement parts and supplies; and recommended maintenance procedures and intervals. 

 
1.7 QUALITY ASSURANCE 
 

A. Perform Work in accordance with NECA Standard of Installation. 
 
1.8 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this section 
with minimum three years documented experience. 

 
1.9 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of NFPA 70. 
 

B. Furnish products listed and classified by UL as suitable for purpose specified and indicated. 
 
1.10 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings. 
 
1.11 MAINTENANCE MATERIALS 
 

A. Provide two of each panelboard key. 
 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Square D. 
 

B. General Electric 
 

C. Siemens/ITE. 
 

D. Eaton/Cutler-Hammer. 
 
2.2 PANELBOARDS 
 

A. Panelboards:  NEMA PB1, circuit breaker type. 
 

B. Panelboard Bus:  Tin plated copper, ratings as indicated.  Provide copper ground bus in 
each panelboard; provide insulated ground bus where scheduled. 

 
C. Minimum integrated short circuit rating, or as indicated on the Drawings.  Panelboards shall 

have a fully-rated interrupting rating.  Series-rated equipment will not be accepted unless 
specifically noted otherwise on the drawings. 

 
D. Molded Case Circuit Breakers:  NEMA AB 1, bolt-on type thermal magnetic trip circuit 

breakers, with common trip handle for all poles.  Provide circuit breakers UL listed as Type 
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SWD for lighting circuits.  Provide UL Class A ground fault interrupter circuit breakers where 
scheduled.  Do not use tandem circuit breakers.  Provide circuit breakers UL listed as Type 
HACR for air conditioning equipment branch circuits. 

 
E. Enclosure:  NEMA PB 1, Type 1. 

 
F. Cabinet box: 6 inches deep; width: 20 inches for 240 volt and less panelboards, 20 inches for 

480 volt panelboards. 
 

G. Cabinet Front: Surface cabinet front with concealed trim clamps, concealed hinge, and flush 
lock all keyed alike.  Finish in manufacturer's standard gray enamel. 

 
H. The use of multiple single-pole circuit breakers with wire ties or common trip plastic caps in 

lieu of single handle 2- and 3-pole circuit breakers is not acceptable. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install panelboards in accordance with NEMA PB 1.1. 
 
B. Install panelboards plumb.  Provide supports in accordance with Section 16190. 

 
C. Height:  6 ft to top of panelboard; install panelboards taller than 6 ft with bottom no more than 

4 inches above floor. 
 

D. Provide filler plates for unused spaces in panelboards. 
 

E. Provide typed or neatly handwritten circuit directory for each branch circuit panelboard.  
Revise directory to reflect circuiting changes required to balance phase loads. 

 
F. Provide engraved plastic nameplates under the provisions of Section 26 05 53. 

 
G. Provide a minimum of four (4) spare 20A/1P circuit breakers in each branch circuit 

panelboard or as indicated on the drawings. 
 

H. Install all screws and bolts in coverplates. 
 

I. Install knockout plugs in all unused openings in enclosure. 
 

J. Install nameplates on all circuit breakers of large panelboards. 
 

K. Panelboards installed on basement walls shall be installed on 1-1/2 inch channel. 
 

L. The first section of multi-section panelboards shall have feed-through lugs.  Contractor shall 
install conductors with ampacities equal to the bus rating of the panelbords, from the feed-
through lugs to the main lugs only of Section #2 panelboard. 

 
3.2 FIELD QUALITY CONTROL 

 
A. Measure steady state load currents at each panelboard feeder; rearrange circuits in the 

panelboard to balance the phase loads to within 20 percent of each other.  Maintain proper 
phasing for multi-wire branch circuits. 
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B. Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, 
anchorage, and grounding.  Check proper installation and tightness of connections for circuit 
breakers, fusible switches, and fuses. 

 
 END OF SECTION 
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 SECTION 26 27 26 
 WIRING DEVICES 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Wall switches. 
 

B. Receptacles. 
 

C. Device plates. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 34 - Boxes. 
 
1.3 REFERENCES 
 

A. NEMA WD 1 - General Purpose Wiring Devices. 
 

B. NEMA WD 6 - Wiring Device Configurations. 
 

C. UL 20 - General Use Snap Switches. 
 

D. UL 498 - Attachment Plugs and Receptacles. 
 

E. UL 894 - Switches for Use in Hazardous (Classified) Locations. 
 

F. UL 1010 - Receptacle Plug Combinations for Use in Hazardous (Classified) Locations. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 26 05 00. 
 

B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and 
configurations. 

 
C. Manufacturer's Instructions: 

 
1. Indicate application conditions and limitations of use stipulated by product testing 

agency specified under regulatory requirements. 
 

2. Include instructions for storage, handling, protection, examination, preparation, 
operation and installation of product. 

 
1.5 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 
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1.6 EXTRA MATERIALS 
 

A. Provide protective rings and split nozzles as required and as specified. 
 
PART 2 - PRODUCTS 
 
2.1 WALL SWITCHES 
 

A. Single Pole Switch: 
 

1. Hubbell #1221. 
 

2. Pass & Seymour #20AC1. 
 

3. Arrow-Hart #1991. 
 

B. Double Pole Switch: 
 

1. Hubbell #1222. 
 

2. Pass & Seymour #20AC2. 
 

3. Arrow-Hart #1992. 
 

C. Three-way Switch: 
 

1. Hubbell #1223. 
 

2. Pass & Seymour #20AC3. 
 

3. Arrow-Hart #1993. 
 

D. Four-way Switch: 
 

1. Hubbell #1224. 
 

2. Pass & Seymour #20AC4. 
 

3. Arrow-Hart #1994. 
 
2.2 RECEPTACLES (Heavy Duty, Specification Grade) 
 

A. Single Convenience Receptacle: 
 

1. Hubbell #5361. 
 

2. Pass & Seymour #5361. 
 

3. Arrow-Hart #5361. 
 

B. Duplex Convenience Receptacle: 
 

1. Hubbell #5362. 
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2. Pass & Seymour #5362. 
 

3. Arrow-Hart #5362. 
 

C. GFCI Receptacle: 
 

1. Hubbell #GF5352. 
 

2. Pass & Seymour #2091. 
 

3. Arrow-Hart #GF5342. 
 

D. Isolated Ground Duplex Receptacle: 
 

1. Hubbell #IG5362. 
 

2. Pass & Seymour #IG6300. 
 

3. Arrow-Hart #IG5362. 
 

E. Special Purpose Receptacle: 
 

1. Type, NEMA configuration and voltage as specified on Drawings as manufactured 
by: 

 
a. Hubbell. 

 
b. Pass & Seymour. 

 
c. Arrow-Hart. 

 
F. Color of devices as selected by Architect/Engineer.  All devices on emergency power shall 

be RED. 
 

 
2.3 WALL PLATES 
 

A. Cover Plates: 
 
 1. High impact smooth nylon in all areas except where specifically noted otherwise.  

Color shall be selected by the Architect.  The cover plates of all devices on 
emergency power (receptacles, light switches, etc.) shall be RED. 

 
 2. Stainless steel in all mechanical, electrical, and equipment rooms and any 

unfinished spaces. 
 

B. Weatherproof In-Use Covers/Enclosures:   
 

1. Receptacles in wet locations shall be installed with an outlet enclosure clearly 
marked "Suitable for Wet Locations While in Use."  There shall be a gasket between 
the enclosure and the mounting surface, and between the cover and the base to 
assure proper seal. 

 
2. The enclosure must employ stainless steel mounting hardware and be constructed 
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of die cast metal with powdercoat finish.  The outlet enclosure shall be UL listed, 
TayMac Corporation #MX3200S, or approved equal. 

 
C. Isolated Ground Receptacle:  Cover plates shall be stamped "Computer". 

 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify conditions. 
 

B. Verify outlet boxes are installed at proper height. 
 

C. Verify wall openings are neatly cut and will be completely covered by wall plates. 
 

D. Verify branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

 
E. Verify color of all devices and coverplates. 

 
3.2 PREPARATION 
 

A. Provide extension rings to bring outlet boxes flush with finished surface. 
 

B. Clean debris from outlet boxes. 
 
3.3 INSTALLATION 
 

A. Install products in accordance with manufacturer's instructions. 
 

B. Install devices plumb and level. 
 

C. Install switches with OFF position down. 
 

D. Connect wiring device grounding terminal to branch circuit equipment grounding conductor. 
 

E. Install plates on switch, receptacle, and blank outlets in all areas. 
 

F. Connect wiring devices by wrapping conductor around screw terminal. 
 

G. Use jumbo size plates for outlets installed in masonry walls. 
 

H. Install galvanized steel plates on outlet boxes and junction boxes above accessible ceilings, 
and on surface mounted outlets. 

 
I. All plates shall be secured by means of screws with heads matching plates. 

 
J. Receptacles shall be installed with equipment grounds down, unless local codes require 

otherwise.  Regardless, all receptacles, including GFI receptacles, shall be installed in the 
same way with the ground, turned in the same direction. 
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3.4 INTERFACE WITH OTHER PRODUCTS 
 

A. Coordinate locations of outlet boxes provided under Section 26 05 34 to obtain mounting 
heights specified and indicated on Drawings. 

 
B. Install wall switch 48 inches above finished floor. 

 
C. Install convenience receptacle 18 (vertically oriented) inches above finished floor unless 

noted otherwise on Drawings. 
 

D. Install convenience receptacle 6 (horizontally oriented) inches above counter. 
 

E. Install data and telephone outlets 18 inches above finished floor. 
 

F. Install fire alarm audio and/or visual devices 6'-8" above finished floor, or 6 inches below 
finish ceiling, whichever is lower. 

 
G. Install fire alarm pull station 4'-0" above finished floor. 
 

3.5 FIELD QUALITY CONTROL 
 

A. Inspect each wiring device for defects. 
 

B. Operate each wall switch with circuit energized and verify proper operation. 
 

C. Verify that each receptacle device is energized. 
 

D. Test each receptacle device for proper polarity. 
 

E. Test each GFCI receptacle device for proper operation. 
 
3.6 ADJUSTING 
 

A. Adjust devices and wall plates to be flush and level. 
 
 END OF SECTION 
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 SECTION 26 28 13 
 FUSES 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Fuses. 
 

B. Spare fuse cabinet. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 00 - Basic Electrical Requirements. 
 

B. Section 26 28 16 - Enclosed Switches. 
 

C. Section 26 29 13 - Enclosed Motor Controllers. 
 
1.3 REFERENCES 
 

A. NFPA 70 - National Electric Code. 
 

B. NEMA FU 1 - Low Voltage Cartridge Fuses. 
 

C. UL 198E - Class R Fuses. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Section 26 05 00. 
 

B. Product Data:  Provide data sheets showing electrical characteristics including time-current 
curves. 

 
1.5 PROJECT RECORD DOCUMENTS 
 

A. Record actual fuse sizes. 
 
1.6 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing the products specified in this section 
with minimum three (3) years documented experience. 

 
1.7 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of NFPA 70. 
 

B. Furnish products listed and classified by UL as suitable for purpose specified and indicated. 
 
1.8 MAINTENANCE MATERIALS 
 

A. Provide maintenance materials under provisions of Section 01300. 
 

B. Provide two fuse pullers. 
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1.9 EXTRA MATERIALS 
 

A. Provide three (3) of each size and type fuse installed. 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Bussman. 
 

B. Gould-Shawmut. 
 

C. Little Fuse. 
 
2.2 FUSE REQUIREMENTS 
 

A. Dimensions and Performance:  NEMA FU 1, Class as specified or indicated. 
 

B. Voltage:  Provide fuses with voltage rating suitable for circuit phase-to-phase voltage. 
 

C. Other Feeder Switches Larger than 600 Amperes:  Class L time delay. 
 

D. Other Feeder Switches:  Class RK1 time delay. 
 

E. Power Branch Circuits:  Class RK1, time delay.  
 
   F. Motor Branch Circuits:  Class RK1, time delay. 
 
2.3 CLASS RK1 (TIME DELAY) FUSES 
 

A. Manufacturers: 
 

1. Bussman. 
 

2. Little Fuse. 
 

3. Gould-Shawmut. 
 
2.4. SPARE FUSE CABINET (when indicated on Drawings) 
 

A. Description:  Wall-mounted sheet metal cabinet, suitable sized to store spare fuses and fuse 
pullers specified. 

 
B. Doors:  Hinged with hasp for Owner's padlock. 

 
C. Finish:  Prime finish for field painting. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install fuses in accordance with manufacturer's instructions. 
 

B. Install fuse with label oriented such that manufacturer, type, and size are easily read. 
 
  END OF SECTION 
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 SECTION 26 28 16 
 ENCLOSED SWITCHES 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Fusible switches. 
 

B. Non-fusible switches. 
 

C. Fuses. 
 
1.2 REFERENCES 
 

A. NEMA KS 1 - Enclosed Switches. 
 

B. NFPA 70 - National Electrical Code. 
 

C. UL 363 - Knife Switches. 
 

D. UL 50 - Enclosures for Electrical Equipment. 
 

E. UL 98 - Enclosed and Dead-Front Switches. 
 

F. UL 1332 - Organic Coatings for Steel for Outdoor-Use Electrical Equipment Enclosure. 
 

G. UL 198C - High Interrupting Capacity Fuses; Current Limiting Type. 
 

H. UL 198E - Class R fuses. 
 
1.3 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 26 05 00. 
 

B. Product Data:  Provide switch ratings and enclosure dimensions. 
 

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use 
stipulated by Product testing agency specified under Regulatory Requirements.  Include 
instructions for storage, handling, protection, examination, preparation, installation, and 
starting of Product. 

 
1.4 QUALITY ASSURANCE 
 

A. Perform Work in accordance with NECA Standard of Installation. 
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1.5 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of NFPA 70. 
 

B. Furnish products listed and classified by UL as suitable for purpose specified and shown. 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Disconnect switches shall be heavy duty, as manufactured by Eaton, Square D, General 
Electric, or Siemens ITE. 

 
2.2 ENCLOSED SWITCHES 
 

A. Fusible Switch Assemblies:  NEMA KS 1, Type HD load interrupter enclosed knife switch, 
with externally operable handle interlocked to prevent opening front cover with switch in 
ON position Handle lockable in OFF position.  Fuse clips:  Designed to accommodate 
Class R fuses. 

 
B. Non-fusible Switch Assemblies:  NEMA KS 1, Type HD load interrupter enclosed knife 

switch with externally operable handle interlocked to prevent opening front cover with 
switch in ON position.  Handle lockable in OFF position. 

 
B. Enclosures:  NEMA KS 1. 

 
1. Interior Dry Locations:  Type 1. 

 
2. Exterior Locations:  Type 3R. 

 
2.3 FUSES 
 

A. Manufacturers: 
 

1. Bussman. 
 

2. Gould-Shawmut. 
 

3. Little. 
 

B. Description:  Dual element, current limiting, time delay, one-time fuse, 600 volt, UL 198E, 
Class RK 1. 

 
C. Interrupting Rating:  200,000 RMS amperes. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install disconnect switches where indicated. 
 

B. Install fuses in fusible disconnect switches. 
 

C. Provide adhesive label on inside door of each switch indicating UL fuse class and size for 
replacement. 

 
D. Provide label on outside cover as directed by Section 26 05 53 - Electrical Identification. 

 
E. Provide three (3) spare fuses of each type utilized. 

 
F. Bolt switch to wall in accordance with any and all seismic requirements. 

 
 END OF SECTION 
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 SECTION 26 29 13 
 ENCLOSED MOTOR CONTROLLERS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Manual motor starters. 
 

B. Magnetic motor starters. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 29 - Supporting Devices. 
 

B. Section 26 05 53 - Electrical Identification:  Engraved nameplates. 
 
1.3 REFERENCES 
 

A. NFPA 70 - National Electrical Code. 
 

B. UL 198C - High-interrupting Capacity Fuses; Current Limiting Type. 
 

C. UL 508 - Industrial Control Equipment. 
 

D. NECA "Standard of Installation," published by National Electrical Contractors Association. 
 

E. NEMA AB 1 - Molded Case Circuit Breakers. 
 

F. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies. 
 

G. NEMA ICS 6 - Enclosures for Industrial Controls and Systems. 
 

H. NEMA KS 1 - Enclosed Switches. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Section 26 05 00 and Division 1. 
 

B. Product Data:  Provide catalog sheets showing voltage, controller size, ratings and size 
of switching and overcurrent protection devices, short circuit ratings, dimensions and 
enclosure details. 

 
C. Test Reports:  Indicate field test and inspection procedures and test results. 

 
D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of 

use stipulated by Product testing agency specified under Regulatory Requirements.  
Include instructions for storage, handling, protection, examination, preparation, 
installation and starting of Product. 
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1.5 QUALITY ASSURANCE 
 

A. Perform Work in accordance with NECA Standard of Installation. 
 
1.6 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this 
section with minimum three years documented experience. 

 
1.7 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of NFPA 70. 
 

B. Furnish products listed and classified by Underwriters' Laboratories, Inc. as suitable for 
purpose specified and indicated. 

 
1.8 EXTRA MATERIALS 
 

A. Provide three (3) of each size and type fuse installed. 
 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Square D. 
 

B. General Electric. 
 

C. Siemens - ITE. 
 

D. Eaton/Cutler-Hammer. 
 
2.2 MANUAL CONTROLLERS 
 

A. Manual Motor Controller:  NEMA ICS 2, AC general-purpose Class A manually operated, 
full voltage controller with overload element, red pilot light, 1 N.O. and 1 N.C. contact and 
pushbutton operator. 

 
B. Fractional Horsepower Manual Controller:  NEMA ICS 2, AC general-purpose Class A 

manually operated, full voltage controller for fractional horsepower induction motors, with 
thermal overload unit, red pilot light, and toggle switch. 

 
C. Enclosure:  NEMA ICS 6, Type 1. 

 
2.3 AUTOMATIC CONTROLLERS 
 

A. Magnetic Motor Controllers:  NEMA ICS 2, AC general purpose, Class A magnetic 
controller for induction motors rated in horsepower, full voltage, non-reversing type.  
Reduced voltage auto-transformer (65% tap), closed transition type for 460 volt motors 
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25 HP and larger, and 208/240 volt motors 15 HP and larger. 
 

B. Two Speed Controllers:  Include integral time delay transition between FAST and SLOW 
speeds. 

 
C. Coil Operating Voltage:  As indicated on Drawings. 

 
D. Overload Relay:  NEMA ICS; melting alloy. 

 
E. Enclosure:  NEMA ICS 6, Type 1 or 3R as indicated on Drawings. 

 
2.4 PRODUCT OPTIONS AND FEATURES TO BE PROVIDED AS INDICATED 
 

A. Auxiliary Contacts:  NEMA ICS 2, 2 each normally open, closed, field convertible contacts 
in addition to seal-in contact.  (Provide with all automatic controllers). 

 
B. Cover Mounted Pilot Devices:  NEMA ICS 2, standard duty type.  (As applicable.) 

 
C. Pilot Device Contacts:  NEMA ICS 2, Form Z, rated A150.  (As applicable.) 

 
D. Pushbuttons:  Unguarded type.  (When directed by controls contractor.) 

 
E. Indicating Lights:  LED type.  (Provide with all automatic controllers.) 
F. Selector Switches:  Rotary type (H-O-A).  (Provide with all automatic controllers.) 

 
G. Relays:  NEMA ICS 2.  (When directed by controls contractor.) 

 
H. Control Power Transformers:  120 volt secondary, 100 va minimum extra capacity, in 

each motor starter or as scheduled.  Provide fused primary and secondary, and bond 
unfused leg of secondary to enclosure.  (Provide with all automatic controllers.) 

 
2.5 DISCONNECTS 
 

A. Combination Controllers:  Combine motor controllers with non-fusible switch or fusible 
switch, disconnect in common enclosure as scheduled. 

 
B. Non-fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with externally 

operable handle. 
 

C. Fusible Switch Assemblies:  NEMA KS 1, enclosed knife-switch with externally operable 
handle.  Fuse clips:  Designed to accommodate Class R fuses. 

 
2.6 FUSES 
 

A. Manufacturers: 
 

1. Bussman. 
 

2. Gould-Shawmut. 
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3. Little Fuse. 
 

B. Description:  Dual element, current limiting, one-time fuse, 600 volt, UL 198E, Class RK. 
 

C. Interrupting Rating:  200,000 RMS amperes. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install enclosed controllers where indicated, in accordance with manufacturer's 
instructions. 

 
B. Install enclosed controllers plumb.  Provide supports in accordance with Section 26 05 

29. 
 

C. Height:  5 ft to operating handle. 
 

D. Install fuses in fusible switches. 
 

E. Select and install overload heater elements in motor controllers to match installed motor 
characteristics. 

 
F. Provide and install engraved plastic nameplates under the provisions of Section 26 05 

53. 
 

G. Provide neatly typed label inside each motor controller door identifying motor served, 
nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase 
rating. 

 
H. Provide and install all product options and control accessories as directed by mechanical 

and/or controls contractor(s). 
 

I. Install housekeeping pad for free-standing enclosures. 
 
3.2 FIELD QUALITY CONTROL 
 

A. Inspect and test each enclosed controller to NEMA ICS 2. 
 

B. Verify that each overload relay is the proper size for the motor. 
 

C. All motor circuits shall be coordinated with the approved Division 23 shop drawings and 
any required changes shall be recorded on the record drawings. 

 
 END OF SECTION 
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 SECTION 26 41 13 
 LIGHTNING PROTECTION SYSTEMS 
 

 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Air terminals and interconnecting conductors. 
 

B. Grounding and bonding for lightning protection. 
 
1.2 REFERENCES 
 

A. LPI-175 - Lightning Protection Installation Standard. 
 

B. LPI-176 - Lightning Protection System Material and Components Standard. 
 

C. LPI-177 - Inspection Guide for LPI Certified Systems. 
 

D. NFPA 780 - Lightning Protection Code. 
 

E. UL 96 - Lightning Protection Components. 
 

F. UL 96A - Installation Requirements for Lightning Protection Systems. 
 
1.3 SYSTEM DESCRIPTION 
 

A. Lightning Protection System: Conductor system protecting this facility, consisting of air 
terminals on roofs, roof-mounted mechanical equipment, stacks, parapets, and penthouse 
roofs; bonding of structure and other metal objects; grounding electrodes; and 
interconnecting conductors. 
 

B. This lightning protection system shall be priced and provided as a ADDITIVE ALTERNATE.  
 
1.4 SUBMITTALS 
 

A. Submit under requirements of Division 1 and Section 26 05 00. 
 

B. Shop Drawings:  Indicate layout of air terminals, grounding electrodes, and bonding 
connections to structure and other metal objects.  Include terminal, electrode, and conductor 
sizes, and connection and termination details. 

 
C. Product Data:  Provide dimensions and materials of each component, and include indication 

of listing in accordance with UL 96. 
D. Submit certificate of compliance from Underwriter's Laboratories indicating approval of 

lightning protection systems. 
 
1.5 REGULATORY REQUIREMENTS 
 

A. Perform Work in accordance with NFPA 78. 
 

B. Perform Work in accordance with UL 96A and provide Master Label. 
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C. Perform Work in accordance with LPI-175. 

 
1.6 QUALIFICATIONS 
 

A. Manufacturer: Company specializing in lightning protection equipment with 5 years 
documented experience and member of the Lightning Protection Institute. 

 
B. Installer: Authorized installer of manufacturer with minimum 5 years documented experience 

and certified by the Lightning Protection Institute. 
 
1.7 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings. 
 
1.8 COORDINATION 
 

A. Coordinate work with roofing and exterior and interior finish installations. 
 

B. Before selecting copper or aluminum products, verify approved roofing material of Division 7 
and that selected conductors are compatible with approved roofing materials. 

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Harger Lightning Protection, Inc. 
 

B. A/C Lightning Security, Inc. 
 

C. Engineer Approved. 
 
2.2 COMPONENTS 
 

A. Air Terminals: Copper or aluminum (as indicated on the Drawings), solid, with bases for 
standing seam, parapet, ridges, and single-ply roof installations. 

 
B. Grounding Rods:  1/2 inch by 10'-0" copper clad. 

 
C. Ground Plate:  Copper. 

 
D. Conductors: Copper or aluminum cable as required. 

 
E. Connectors and Splicers:  Bronze or aluminum as required. 

 
F. System components shall be of copper or aluminum complying with NFPA type.  Height of 

building structures less than 75 feet in height shall utilize Class I materials; while structures 
over 75 feet in height shall utilize Class II materials. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install in accordance with NFPA 780, UL 96A, and LPI-175. 
 

B. Connect conductors using exothermic welding process.  Protect adjacent construction 
elements and finishes from damage. 

 
C. Bond exterior metal bodies on building to lightning protection system. 

 
D. Do not exceed 20 feet in spacing of 24 inch high air terminals on ridges, parapets and 

around perimeter of buildings with flat roofs. 
 

E. Fasteners shall be placed on each run of exposed conductor not more than 3 feet apart.  
Concealed runs of conductor shall be anchored to maintain position and  hold permanently in 
place. 

 
F. Do not make conductor turns of less than 8 inches. 

 
G. Roof penetrations required shall be made using through-roof assemblies with solid bars and 

appropriate roof flashing.  Conductors shall not pass directly through the roof.  Roof flashing 
compatible with the roofing system shall be furnished and installed by the Roofing 
Contractor. 

 
H. Conductors and components for nonmetallic copper and steel roofs shall be copper and 

bronze.  Conductors and components for aluminum roofs shall be aluminum and aluminum 
alloy. 

 
I. Apply "Locktite", or approved equal, compound to threaded air terminal rod to air terminal 

base connection to prevent loosening from building structure/mechanical equipment 
vibrations. 

 
3.2 FIELD QUALITY CONTROL 
 

A. Obtain the services of Underwriters Laboratories, Inc. to provide inspection and labeling of 
the lightning protection system in accordance with UL 96A. 

 
B. Test the grounding system to ensure continuity and that resistance to ground is not in excess 

of 10 ohms.  Make resistance measurements in dry weather, not earlier than 48 hours after 
rainfall.  Include in the written report:  locations of ground rods, resistance, and soil 
conditions at the time that measurements were made. 

 
 END OF SECTION 
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 SECTION 26 51 00 
 INTERIOR LUMINAIRES 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Interior luminaires and accessories. 
 

B. Exit signs. 
 

C. Luminaire accessories. 
 
1.2 RELATED SECTIONS 
 

A. Section 26 05 34 - Boxes. 
 

B. Section 26 05 29 - Supporting Devices. 
 
1.3 REFERENCES 
 

A. ANSI/NFPA 70 - National Electrical Code. 
 

B. ANSI/NFPA 101 - Life Safety Code. 
 

C. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 
 

D. UL 844 - Electric Lighting Fixtures for Use in Hazardous (Classified) Locations. 
 

E. UL 924 - Emergency Lighting and Power Equipment. 
 

F. UL 8750 – Light Emitting Diode (LED) Lighting Fixtures. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Section 26 05 00. 
 

B. Shop Drawings:  Indicate dimensions and components for each luminaire that is not a 
standard product of the manufacturer. 

 
C. Product Data:  Provide dimensions, ratings, and performance data. 

 
D. Manufacturer's Instructions:  Include instructions for storage, handling, protection, 

examination, preparation, and installation of product. 
 
1.5 PROJECT RECORD DOCUMENTS 
 

A. Accurately record actual locations of each luminaire. 
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1.6 OPERATION AND MAINTENANCE DATA 
 

A. Submit under provisions of Section 26 05 00. 
 

B. Maintenance Data:  Include replacement parts list. 
 
1.7 REGULATORY REQUIREMENTS 
 

A. Conform to requirements of ANSI/NFPA 70. 
 

B. Conform to requirements of NFPA 101. 
 

C. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
 
PART 2 - PRODUCTS 
 
2.1 LUMINAIRES 
 

A. Furnish products as specified on Drawings. 
 

B. Install specified accessories at factory. 
 
2.2 EXIT SIGNS 
 

A. Manufacturers:  As scheduled on Drawings. 
 

B. Description:  Exit sign fixture. 
 

C. Housing:  High impact thermplastic unless scheduled otherwise on Drawings. 
 

D. Face:  As scheduled on Drawings. 
 

E. Directional Arrows:  As indicated on Drawings. 
 

F. Mounting:  As indicated on Drawings. 
 

G. Battery:  As scheduled on Drawings. 
 

H. Battery Charger:  Dual-rate type, with sufficient capacity to recharge discharged battery to 
full charge within twelve hours. 

 
I. Lamps:  Manufacturers standard LED lamps. 

 
J. Input Voltage: 120/277 volts or as scheduled on Drawings. 

 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine substrate and supporting grids for luminaires. 
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3.2 INSTALLATION 
 

A. Install in accordance with manufacturers instructions. 
 

B. Support luminaires larger than 2 x 4 foot size independent of ceiling. 
 

C. Locate recessed ceiling luminaires as indicated on Architectural reflected ceiling plan. 
 

D. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines 
and with each other.  Secure to prohibit movement. 

 
E. Exposed Grid Ceilings:  Fasten surface mounted luminaires to ceiling T bars using bolts, 

screws, rivets, or suitable clips. 
 

F. Install recessed luminaires to permit removal from below.  Final connections to lay-in light 
fixtures shall be made with 6'-0" flexible conduit. 

 
G. Install recessed luminaires using accessories and fire-stopping materials to meet regulatory 

requirements for fire rating at ceiling. 
 

H. Install clips to secure recessed grid-supported luminaires in place. 
 

I. Install wall mounted luminaires, emergency lighting units and exit signs at height as indicated 
on Drawings as scheduled. 

 
J. Install all accessories furnished with each luminaire or as required for a complete installation 

as indicated. 
 

K. Connect luminaires, emergency lighting units and exit signs to outlets provided under 
Section 26 05 34 as indicated. 

 
L. Make wiring connections to branch circuit using building wire with insulation suitable for 

temperature conditions within luminaire. 
 

M. Bond products and metal accessories to branch circuit equipment grounding conductor. 
 

N. All fixtures shall be guaranteed for a period of one year after final acceptance and any 
defects in material or workmanship during this period shall be replaced or repaired to the 
Engineer's satisfaction without extra cost. 

 
O. All supports, safety chains, swivels, etc. shall be furnished as required for a complete 

installation. 
 

P. Securely fasten all exit signs to surface to which they are mounted. 
 

Q. Replace all broken or cracked lens. 
 

R. Replace all scratched or bent reflectors and door frames. 
 

S. Light fixtures shall be supported by the T-bar system of lay-in ceilings or by supports to the 
building structure.  Light fixtures shall not be supported by lay-in ceiling tiles. 

 
T. Light fixtures shall not be supported from conduits, duct or piping. 
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U. All recessed light fixtures shall have seismic clips firmly situated over tops of ceiling grid tees 
or plaster rings. 

 
V. All light fixtures that weigh more than 50 pounds shall have a safety chain or safety cable in 

addition to its other support. 
 
3.3 FIELD QUALITY CONTROL 
 

A. Operate each luminaire after installation and connection. Inspect for proper connection and 
operation. 

 
B. Turn off circuit breakers serving emergency self-contained ballasts and self-contained exit 

signs to verify that emergency lighting is working properly. 
 
3.4 ADJUSTING 
 

A. Aim and adjust luminaires as indicated on Drawings or as directed. 
 

B. Adjust exit sign directional arrows as indicated. 
 

C. Replace LED luminaires that have failed at Substantial Completion. 
 
3.5 CLEANING 
 

A. Clean electrical parts to remove conductive and deleterious materials. 
 

B. Remove dirt and debris from enclosure. 
 

C. Clean photometric control surfaces as recommended by manufacturer. 
 

D. Clean finishes and touch up damage. 
 
 END OF SECTION 
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 SECTION 27 20 00 
 VOICE/DATA NETWORK 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Complete computer network system, including but not limited to: 
 

1. Conduit as specified in Section 26 05 33. 
 

2. Boxes as specified in Section 26 05 34. 
 

3. Grounding and bonding as specified in Section 26 05 26. 
 

4. Terminal boards as specified in Section 27 20 00. 
 

5. Cables. 
 

6. Outlets. 
 

7. Connections. 
 

8. Patch panels. 
 

9. Power supply as specified in Section 27 20 00. 
 

10. Supporting devices as specified in Section 26 05 29. 
 

11. Fire-rated pathway devices. 
 
1.2 RELATED SECTIONS 
 

A. Section 09900 - Painting:  Field painting of backboards and cabinets. 
 

B. Section 26 05 33 - Conduit. 
 

C. Section 26 05 34 - Boxes. 
 

D. Section 26 05 26 - Grounding and Bonding. 
 

E. Section 26 05 29 - Supporting Devices:  Supports for conduits and backboards. 
 

F. Section 27 20 00 - Telephone Network System - Category 3. 
 
 
1.3 SUBMITTALS 
 

A. Submit under provisions of Division 1 and Section 16010. 
 
1.4 PROJECT RECORD DOCUMENTS 
 

A. Submit record documents under provisions of Division 1 and Section 16010. 
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1.5 GENERAL 
 

A. This Contractor shall be a full-time telecommunications contractor with at least 5 years 
documented experience in installing Ethernet networks.  Contractor shall furnish references 
on at least two (2) completed Ethernet, Category 6 installations of comparable size to this 
project. 

 
B. This Contractor shall furnish a compatible computer horizontal cabling network system as 

described in these specifications and indicated on the drawings. 
 
PART 2 - PRODUCTS 
 
2.1 EQUIPMENT 
 

A. Data Cables shall be four pair, UTP, Category 6, 23 AWG, plenum rated, Beldon MediaTwist 
1874A. 

 
B. Data jacks shall be Category 6, RJ-45 jacks, Panduit #CJ688 (jacket color to be selected by 

Owner). 
 

C. Coverplates shall be as follows: 
  Panduit #CFPE1, CFPE2, or CFPE4 for 1, 2, or 4 module spaces respectively, in 

single gang coverplate. 
 
 Color as selected by Architect. 

 
D. Patch panels shall be furnished and installed by the Owner. 

 
E. Equipment racks shall be furnished and installed by the Owner. 
 
F. Conduit for all data cables shall extend from jack location to IT equipment room. 

 
PART 3 - EXECUTION 
 
3.1 Provide factory bends for all elbows on conduit.  Do not install more than two (2) 90 degree bends 

without installing a pullbox.  For conduit runs longer than 100'-0", install a pullbox. 
 
3.2 Contractor shall guarantee labor and materials for one year from date of acceptance. 
 
3.3 No LB condulets shall be allowed. 
 
3.4 If pull boxes are installed, they must be large enough to maintain a minimum bending radius for 

cables. 
 
3.5 A complete set of "contractor revised" drawings of installation shall be provided upon completion of 

project. 
 
3.6 Backboxes shall be mounted at 18 inches above the finished floor unless noted 

otherwise on the drawings. 
 
3.7 Category 6 Cables shall be wired, terminated and tested to TIA/EIA Category 6 specifications. 
 
3.8 All computer cables must be labeled at both ends with "Building No."_", Room No."_", Outlet No. “_”. 

 If room has more than one outlet, outlets shall be numbered sequentially when going around the 
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room clockwise from the main entrance to the room.  Coordinate cabling identification with Owner's 
representative. 

 
3.9 All Category 6 wiring, connectors, and jacks must be installed by contractors who are certified 

installers such that the completed wiring is certified for 15-year warranty for Category 6 compliance.  
All cabling installed shall comply with TIA/EIA Cat. 6 Standards. 

 
3.10 All horizontal cable runs from wiring closet to outlet locations shall be routed in conduit. 
 
3.11 Installer shall maintain the minimum distance from sources of electromagnetic interference: 6 inches 

from power circuits; 1 foot from fluorescent and HID lamps; and 4 feet from transformers, meters and 
variable frequency drives. 

 
3.12 Each cable run shall be tested from patch panel to workstation outlets in accordance with TIA/EIA 

Cat. 6, transmission performance specifications for field testing of unshielded twisted-pair cabling 
systems, including attenuation, near end crosstalk, wire mapping, and cable length. 

 
3.13 Submit certification of the proper operation of the computer network system. 
 
3.14 Provide 1-year warranty of all materials and labor provided under this Section. 
 
3.15 All raceway elbows shall be long radius elbows. 
 
3.17 Paint terminal boards with two coats of clear varnish. 
 
3.19 Brace all racks at top to wall and bolt to floor in accordance with Section 16880. 
 
3.20 Cables shall be continuous, without splicing, from patch panels to outlets. 
 
3.21 Do not peel back cable sheath more than necessary to separate conductors. 
 
3.22 Do not score copper conductors when peeling back conductor insulation.  Scored conductors shall be 

replaced. 
 
3.23 Do not bend cables with a radius less than five times the cable’s diameter.  Cables bent with a radius 

less than this shall be replaced. 
 
3.24 Kinked, torn, or twisted cable sheaths are unacceptable and will be replaced. 
 
3.25 Install cables to avoid water, high humidity, chemicals, cold temperature bending, pair spreading, pair 

wrapping, and different lengths of pairs in same cable. 
 
3.26 Do not bundle more than 216 four-pair cables or 36 twenty-five pair cables. 
 
3.27 Conduits shall not have 90 degree bends within 100 feet of each other. 
 
3.28 Make sure conduits are properly terminated, reamed and brushed before installation of cable(s). 
 
3.29 At patch panels, tie wrap cable bundles. 
 
3.30 At patch panel terminations: 
 

A. Push pairs down in the cable slot against the block but not against the index strips. 
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B. Keep pairs twisted up to termination. 
 

C. Pull cables tight around turns. 
 

D. Install cables in cable managers. 
 
3.31 Do not criss-cross pairs or allow them to become interwoven. 
 
3.32 Verify proper conductor location at each termination before energizing. 
 
3.33 Follow color code labels. 
 
3.34 Cable sheaths shall be held in place by strain relief fittings. 
 
3.35 All data cables shall utilize an enclosed fire-rated pathway device wherever cables penetrate rated 

walls or floors.  The fire-rated pathway shall contain a built-in fire sealing system sufficient to maintain 
hourly fire rating of the barrier being penetrated.  The self-contained sealing system shall 
automatically adjust to the installed cable loading and shall permit cables to be installed, removed, or 
retrofitted without the need to remove or reinstall firestop materials.  The pathway shall be UL 
classified and FM Systems Approved and tested to the requirements of ASTM E814 (UL 1479). 

 
 
 END OF SECTION 
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SECTION 28 31 00 
FIRE DETECTION AND ALARM SYSTEM 

 
PART 1.0 GENERAL  
 
1.1 RELATED SECTIONS 

 
A. Section 13800 - Building Automation and Control. 
 
B. Section 13900 (21 00 00) - Fire Suppression. 
 
C. Section (27 15 00) - (Fire Alarm Communications Horizontal Cabling). 

 
1.2 DESCRIPTION 

 
A. This section of the specification includes the furnishing, installation, connection and testing of the 

microprocessor controlled, intelligent reporting fire detection equipment required to form a com-
plete, operative, coordinated system. It shall include, but not be limited to, alarm initiating devic-
es, alarm notification appliances, Fire Alarm Control Panel (FACP), auxiliary control devices, an-
nunciators, and wiring as shown on the drawings and specified herein. 

 
B. The fire alarm system shall comply with requirements of NFPA Standard 72 for Protected   Prem-

ises Signaling Systems except as modified and supplemented by this specification.  The system 
shall be electrically supervised and monitor the integrity of all conductors. 
 
1. The Secondary Power Source of the fire alarm control panel will be capable of providing at 

least 24 hours of backup power with the ability to sustain 5 minutes in alarm at the end of 
the backup period. 

 
C. The fire alarm system shall comply with requirements of NFPA Standard No. 72 for Auxiliary Pro-

tected Premises Signaling Systems except as modified and supplemented by this specification. 
The system field wiring shall be supervised either electrically or by software-directed polling of 
field devices. 
 
1. The Secondary Power Source of the fire alarm control panel will be capable of providing at 

least 60 hours of backup power with the ability to sustain 5 minutes in alarm at the end of 
the backup period. 

2. The Secondary Power Source installed in a system backed up by a generator need to sup-
ply 4 hours of backup power. 

 
D. The fire alarm system shall be manufactured by an ISO 9001 certified company. 
 
E. The FACP and peripheral devices shall be manufactured 100% by a single U.S. manufacturer (or 

division thereof). 
 
F. The system and its components shall be Underwriters Laboratories, Inc. listed under the appro-

priate UL testing standard as listed herein for fire alarm applications and the installation shall be 
in compliance with the UL listing. 

 
G. The installing company shall employ NICET (minimum Level II Fire Alarm Technology) techni-

cians on site to guide the final checkout and to ensure the systems integrity. 
 
1.3 SCOPE: 

 
A. A new intelligent reporting, microprocessor controlled fire detection system shall be installed in 
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accordance to the project specifications and drawings. 
 
B. Basic Performance: 

 
1. Alarm, trouble and supervisory signals from all intelligent reporting devices shall be encod-

ed on NFPA Style 4 (Class B) Signaling Line Circuits (SLC), NFPA Style 6 (Class A) or 
NFPA 7 (Class A) Signaling Line Circuits (SLC). 

2. Device Circuits (IDC) shall be wired Class A (NFPA Style D) as part of an addressable de-
vice connected by the SLC Circuit. 

3. Notification Appliance Circuits (NAC) shall be wired Class B (NFPA Style Y) or Class A 
(NFPA Style Z) as part of an addressable device connected by the SLC Circuit. 

4. All circuits shall be power-limited, UL864 9th edition requirements. 
5. A single ground fault or open circuit on the system Signaling Line Circuit shall not cause 

system malfunction, loss of operating power or the ability to report an alarm when wired 
NFPA Style 6/7. 

6. Alarm signals arriving at the main FACP shall not be lost following a primary power failure 
or outage of any kind until the alarm signal is processed and recorded. 

 
C. BASIC SYSTEM FUNCTIONAL OPERATION 

 
1. When a fire alarm condition is detected and reported by one of the system initiating devic-

es, the following functions shall immediately occur: 
 
a. The system alarm LED on the system display shall flash. 
b. A local piezo electric signal in the control panel shall sound. 
c. A backlit 80-character LCD display on the FACP shall indicate all information associ-

ated with the fire alarm condition, including the type of alarm point and its location 
within the protected premises. 

d. In response to a fire alarm condition, the system will process all control programming 
and activate all system outputs (alarm notification appliances and/or relays) associat-
ed with the point(s) in alarm. 

 
1.4 SUBMITTALS 

 
A. General: 

 
1. Two copies of all submittals shall be submitted to the Architect/Engineer for review. 
2. All references to manufacturer's model numbers and other pertinent information herein is 

intended to establish minimum standards of performance, function and quality. Equivalent 
compatible UL-listed equipment from other manufacturers may be substituted for the speci-
fied equipment as long as the minimum standards are met. 

3. For equipment other than that specified, the contractor shall supply proof that such substi-
tute equipment equals or exceeds the features, functions, performance, and quality of the 
specified equipment. 

 
B. Shop Drawings: 

 
1. Sufficient information, clearly presented, shall be included to determine compliance with 

drawings and specifications. 
2. Include manufacturer's name(s), model numbers, ratings, power requirements, equipment 

layout, device arrangement, complete wiring point-to-point diagrams, and conduit layouts. 
3. Show annunciator layout, configurations, and terminations. 

 
C. Manuals: 
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1. Submit simultaneously with the shop drawings, complete operating and maintenance man-
uals listing the manufacturer's name(s), including technical data sheets. 

  
2. Wiring diagrams shall indicate internal wiring for each device and the interconnections be-

tween the items of equipment. 
3. Provide a clear and concise description of operation that gives, in detail, the information re-

quired to properly operate the equipment and system. 
 
D. Software Modifications: 

 
1. Provide the services of a factory trained and authorized technician to perform all system 

software modifications, upgrades or changes. Response time of the technician to the site 
shall not exceed 4 hours. 

2. Provide all hardware, software, programming tools and documentation necessary to modify 
the fire alarm system on site. Modification includes addition and deletion of devices, cir-
cuits, zones and changes to system operation and custom label changes for devices or 
zones. The system structure and software shall place no limit on the type or extent of soft-
ware modifications on-site.  

 
E. Certifications: 

 
1. Together with the shop drawing submittal, submit a certification from the major equipment 

manufacturer indicating that the proposed supervisor of the installation and the proposed 
performer of contract maintenance is an authorized representative of the major equipment 
manufacturer. Include names and addresses in the certification. 

 
1.5 GUARANTY: 

 
A. All work performed and all material and equipment furnished under this contract shall be free from 

defects and shall remain so for a period of at least one (1) year from the date of acceptance. The 
full cost of maintenance, labor and materials required to correct any defect during this one year 
period shall be included in the submittal bid. 

 
1.6 POST CONTRACT MAINTENANCE: 

 
A. Maintenance and testing shall be on a semi-annual schedule or as required by the local AHJ. A 

preventive maintenance schedule shall be provided by the contractor describing the protocol for 
preventive maintenance. The schedule shall include: 
 
1. Systematic examination, adjustment and cleaning of all detectors, manual fire alarm sta-

tions, control panels, power supplies, relays, waterflow switches and all accessories of the 
fire alarm system. 

2. Each circuit in the fire alarm system shall be tested semiannually. 
3. Each smoke detector shall be tested in accordance with the requirements of NFPA 72 

(2002 Edition) Chapter 10. 
 
B. As part of the bid/proposal, include a quote for a maintenance contract to provide all mainte-

nance, tests, and repairs described below. Include also a quote for unscheduled mainte-
nance/repairs, including hourly rates for technicians trained on this equipment, and response 
travel costs for each year of the maintenance period. Submittals that do not identify all post con-
tract maintenance costs will not be accepted. Rates and costs shall be valid for the period of five 
(5) years after expiration of the guaranty. 

y. 
 
1.7 POST CONTRACT EXPANSIONS: 
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A. The contractor shall have the ability to provide parts and labor to expand the system specified, if 

so requested, for a period of five (5) years from the date of acceptance. 
 
B. As part of the submittal, include a quotation for all parts and material, and all installation and test 

labor as needed to increase the number of intelligent or addressable devices by ten percent 
(10%). This quotation shall include intelligent smoke detectors, intelligent heat detectors, ad-
dressable manual stations, addressable monitor modules, and addressable control modules 
equal in number to one tenth of the number required to meet this specification (list actual quantity 
of each type). 

 
C. The quotation shall include installation, test labor, and labor to reprogram the system for this 10% 

expansion. If additional FACP hardware is required, include the material and labor necessary to 
install this hardware. 

 
D. Do not include cost of conduit or wire or the cost to install conduit or wire except for labor to make 

final connections at the FACP and at each intelligent addressable device. Do not include the cost 
of conventional peripherals or the cost of initiating devices or notification appliances connected to 
the addressable monitor/control modules. 

 
E. Submittals that do not include this estimate of post contract expansion cost will not be accepted. 

 
1.8 APPLICABLE STANDARDS AND SPECIFICATIONS: 

 
A. The specifications and standards listed below form a part of this specification. The system shall 

fully comply with the latest issue of these standards, if applicable. 
 
B. National Fire Protection Association (NFPA) - USA: 

 
1. No. 13 Sprinkler Systems 
2. No. 70 National Electric Code (NEC) 
3. No. 72 National Fire Alarm Code 
4. No. 101 Life Safety Code 

 
C. Underwriters Laboratories Inc. (UL) - USA: 

 
1. No. 38  Manually Actuated Signaling Boxes 
2. No. 50  Cabinets and Boxes 
3. No. 864  Control Units for Fire Protective Signaling Systems 
4. No. 268  Smoke Detectors for Fire Protective Signaling Systems  
5. No. 268A Smoke Detectors for Duct Applications 
6. No. 346  Waterflow Indicators for Fire Protective Signaling Systems 
7. No. 464  Audible Signaling Appliances 
8. No. 521  Heat Detectors for Fire Protective Signaling Systems 
9. No. 1971  Visual Notification Appliances  

 
D. Local and State Building Codes. 
 
E. All requirements of the Authority Having Jurisdiction (AHJ). 

 
1.9 APPROVALS: 

 
A. The system shall have proper listing and/or approval from the following nationally recognized 

agencies: 
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1. UL Underwriters Laboratories Inc 
2. ULC Underwriters Laboratories Canada 
3. FM Factory Mutual 
4. NYFD New York Fire Department 
5. CSFM California State Fire Marshal 

 
B. The system shall be certified for seismic applications in accordance with the International Building 

Code (IBC).  For OSHPD applications in California the system shall be Pre-Approved for seismic 
applications.  The basis for qualification of seismic approval shall be via shake table testing. 

 
PART 2.0 PRODUCTS 
 
2.1 EQUIPMENT AND MATERIAL, GENERAL: 

 
A. All equipment and components shall be new, and the manufacturer's current model. The materi-

als, appliances, equipment and devices shall be tested and listed by a nationally recognized ap-
provals agency for use as part of a protective signaling system, meeting the National Fire Alarm 
Code. 
 

B.  The authorized representative of the manufacturer of the major equipment, such as control pan-
els, shall be responsible for the satisfactory installation of the complete system. 

 
C. All equipment and components shall be installed in strict compliance with manufacturers' recom-

mendations. Consult the manufacturer's installation manuals for all wiring diagrams, schematics, 
physical equipment sizes, etc., before beginning system installation. Refer to the riser/connection 
diagram for all specific system installation/termination/wiring data. 

 
D. All equipment shall be attached to walls and ceiling/floor assemblies and shall be held firmly in 

place (e.g., detectors shall not be supported solely by suspended ceilings). Fasteners and sup-
ports shall be adequate to support the required load. 

 
2.2 CONDUIT AND WIRE: 

 
A. Conduit: 

 
1. Conduit shall be in accordance with The National Electrical Code (NEC), local and state re-

quirements. 
2. Where required, all wiring shall be installed in conduit or raceway. Conduit fill shall not ex-

ceed 40 percent of interior cross sectional area where three or more cables are contained 
within a single conduit. 

3. Cable must be separated from any open conductors of power, or Class 1 circuits, and shall 
not be placed in any conduit, junction box or raceway containing these conductors, per 
NEC Article 760. 

4. Wiring for 24 volt DC control, alarm notification, emergency communication and similar 
power-limited auxiliary functions may be run in the same conduit as initiating and signaling 
line circuits. All circuits shall be provided with transient suppression devices and the system 
shall be designed to permit simultaneous operation of all circuits without interference or 
loss of signals. 

5. Conduit shall not enter the fire alarm control panel or any other remotely mounted control 
panel equipment or back boxes, except where conduit entry is specified by the FACP man-
ufacturer. 

6. Conduit shall be 3/4-inch (19.1 mm) minimum. 
 
B. Wire: 
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1. All fire alarm system wiring shall be new. 
2. Wiring shall be in accordance with local, state and national codes (e.g., NEC Article 760) 

and as recommended by the manufacturer of the fire detection system. Number and size of 
conductors shall be as recommended by the fire detection system manufacturer, but not 
less than 18 AWG (1.02 mm) for Initiating Device Circuits, Signaling Line Circuits and Noti-
fication Appliance Circuits. 

3. All wire and cable shall be listed and/or approved by a recognized testing agency for use 
with a protective signaling system. 

4. Wire and cable not installed in conduit shall have a fire resistance rating suitable for the in-
stallation as indicated in NFPA 70 (e.g., FPLR). 

5. Wiring used for the multiplex communication circuit (SLC) shall be twisted and support a 
minimum wiring distance of 10,000 feet when sized at 12 AWG. The design of the system 
shall permit use of IDC and NAC wiring in the same conduit with the SLC communication 
circuit. Shielded wire shall not be required. 

6. All field wiring shall be electrically supervised for open circuit and ground fault. 
7. The fire alarm control panel shall be capable of T-tapping Class B (NFPA Style 4) Signaling 

Line Circuits (SLCs). Systems which do not allow or have restrictions in, for example, the 
amount of T-taps, length of T-taps etc., is not acceptable. 

 
C. Terminal Boxes, Junction Boxes and Cabinets: 

1. All boxes and cabinets shall be UL listed for their use and purpose. 
 
D. The fire alarm control panel shall be connected to a separate dedicated branch circuit, maximum 

20 amperes. This circuit shall be labeled at the main power distribution panel as FIRE ALARM. 
Fire alarm control panel primary power wiring shall be 12 AWG. The control panel cabinet shall 
be grounded securely to either a cold water pipe or grounding rod. 

 
E. The control panel enclosure shall feature a quick removal chassis to facilitate rapid replacement 

of the FACP electronics. 
 
2.3 MAIN FIRE ALARM CONTROL PANEL: 

 
A. The FACP shall be a NOTIFIER Model NFW2-100 (FireWarden-100-2) and shall contain a mi-

croprocessor based Central Processing Unit (CPU) and power supply in an economical space 
saving single board design. The CPU shall communicate with and control the following types of 
equipment used to make up the system: intelligent addressable smoke and thermal (heat) detec-
tors, addressable modules, printer, annunciators, and other system controlled devices. 

 
 Acceptable substitutes:  EST, Simplex 
 
B. Operator Control 

 
1. Acknowledge Switch: 

 
a. Activation of the control panel acknowledge switch in response to new alarms and/or 

troubles shall silence the local panel piezo electric signal and change the alarm and 
trouble LEDs from flashing mode to steady-ON mode. If multiple alarm or trouble 
conditions exist, depression of this switch shall advance the 80-character LCD dis-
play to the next alarm or trouble condition. 

b. Depression of the Acknowledge switch shall also silence all remote annunciator piezo 
sounders. 

 
2. Alarm Silence Switch:  

 
a. Activation of the alarm silence switch shall cause all programmed alarm notification 
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appliances and relays to return to the normal condition after an alarm condition. The 
selection of notification circuits and relays that are silenceable by this switch shall be 
fully field programmable within the confines of all applicable standards. The FACP 
software shall include silence inhibit and auto-silence timers. 

 
3. Alarm Activate (Drill) Switch: 

 
a. The Alarm Activate switch shall activate all notification appliance circuits. The drill 

function shall latch until the panel is silenced or reset. 
 
4. System Reset Switch 

 
a. Activation of the System Reset switch shall cause all electronically-latched initiating 

devices, appliances or software zones, as well as all associated output devices and 
circuits, to return to their normal condition. 

5. Lamp Test: 
 
a. The Lamp Test switch shall activate all system LEDs and light each segment of the 

liquid crystal display. 
 
C. System Capacity and General Operation 

 
1. The control panel shall provide, or be capable of, expansion to 198 intelligent/addressable 

devices. 
2. The control panel shall include Form-C Alarm, Trouble and Supervisory relays rated at a 

minimum of 2.0 amps @ 30 VDC. It shall also include programmable Notification Appliance 
Circuits (NACs) capable of being wired as Class B (NFPA Style Y) or Class A (NFPA Style 
Z). 

3. The fire alarm control panel shall include an operator interface control and annunciation 
panel that shall include a backlit Liquid Crystal Display (LCD), individual color-coded sys-
tem status LEDs, and an alphanumeric keypad for the field programming and control of the 
fire alarm system. 

4. All programming or editing of the existing program in the system shall be achieved without 
special equipment and without interrupting the alarm monitoring functions of the fire alarm 
control panel. The system shall be fully programmable, configurable, and expandable in the 
field without the need for special tools, PROM programmers or PC based programmers. It 
shall not require replacement of memory ICs to facilitate programming changes.  The con-
trol unit will support the ability to upgrade its operating program using FLASH memory 
technology.  The unit shall provide the user with the ability to program from either the in-
cluded keypad, a standard PS2-style PC keyboard or from a computer running up-
load/download software. 

5. The system shall allow the programming of any input to activate any output or group of out-
puts. Systems which have limited programming (such as general alarm), have complicated 
programming (such as a diode matrix), or REQUIRE a laptop personal computer are not 
considered suitable substitutes. 

6. The FACP shall provide the following features: 
 
a. Drift compensation to extend detector accuracy during the accumulation of dust and 

foreign material. 
b. Detector sensitivity test, meeting requirements of NFPA 72, Maintenance alert, with 

two levels (maintenance alert/maintenance urgent), to warn of excessive smoke de-
tector dirt or dust accumulation. 

c. The ability to display or print system reports. 
d. Alarm verification. 
e. Positive Alarm Sequence (PAS presignal), meeting NFPA 72 (2002 Edition) 6.8.1.3 
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requirements 
f. Rapid manual station reporting. 
g. Non-alarm points for general (non-fire) control. 
h. Periodic detector test, conducted automatically by the software. 
i. Walk test, with a check for two detectors set to same address. 

 
7. The FACP shall be capable of coding Notification Appliance Circuits in March Time Code 

(120 PPM), Temporal (NFPA 72), and California Code. Main panel notification circuits 
(NACs 1 & 2) shall also automatically synchronize the following manufacturer's notification 
appliances connected to them: System Sensor, Wheelock, or Gentex with no need for addi-
tional synchronization modules. 

 
D. Central Processing Unit 

 
1. The microprocessor shall be a state-of-the-art; high speed device and it shall communicate 

with, monitor and control all external interfaces. It shall include an EPROM for system pro-
gram storage, non-volatile memory for building-specific program storage, and a "watch 
dog" timer circuit to detect and report microprocessor failure. 

2. The microprocessor shall contain and execute all specific actions to be taken in the condi-
tion of an alarm. Control programming shall be held in non-volatile programmable memory, 
and shall not be lost even if system primary and secondary power failure occurs. 

3. The microprocessor shall also provide a real-time clock for time annotation of system dis-
plays, printer, and history file. 

4. A special program check function shall be provided to detect common operator errors. 
5. An auto-programming capability (self-learn) shall be provided to quickly identify devices 

connected on the SLC and make the system operational. 
6. For flexibility and to ensure program validity, an optional Windows(TM) based program utili-

ty shall be available. This program shall be used to off-line program the system with batch 
upload/download. This program shall also have a verification utility which scans the pro-
gram files, identifying possible errors. It shall also have the ability to compare old program 
files to new ones, identifying differences in the two files to allow complete testing of any 
system operating changes. This shall be in incompliance with the NFPA 72 requirements 
for testing after system modification. 

 
E. Local Keyboard Interface 

 
1. In addition to an integral keypad, the fire alarm control panel will accept a standard PS2-

style keyboard for programming, testing, and control of the system. The keyboard will be 
able to execute the system functions ACKNOWLEDGE, SIGNALS SILENCED, DRILL and 
RESET. 

 
F. Display  

 
1. The display shall provide all the controls and indicators used by the system operator and 

may also be used to program all system operational parameters. 
2. The display shall include status information and custom alphanumeric labels for all intelli-

gent detectors, addressable modules, internal panel circuits, and software zones. 
3. The display shall contain an alphanumeric, text-type display and dedicated LEDs for the 

annunciation of AC POWER, FIRE ALARM, SUPERVISORY, TROUBLE, MAINTENANCE, 
ALARM SILENCED, DISABLED, BATTERY, and GROUND conditions. 

4. The display keypad shall be part of the standard system and have the capability to com-
mand all system functions, entry of any alphabetic or numeric information, and field pro-
gramming. Two different password levels shall be provided to prevent unauthorized system 
control or programming. 

5. The display shall include the following operator control switches: ACKNOWLEDGE, 
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ALARM SILENCE, DRILL (alarm activate), and SYSTEM RESET. 
 
G. Signaling Line Circuit (SLC) 

 
1. The SLC interface shall provide power to and communicate with up to 99 intelligent detec-

tors (ionization, photoelectric or thermal) and 99 intelligent modules (monitor or control) for 
a system capacity of 198 devices. Each SLC shall be capable of NFPA 72 Style 4, Style 6, 
or Style 7 (Class A or B) wiring. 

2. The CPU shall receive information from all intelligent detectors to be processed to deter-
mine whether normal, alarm, or trouble conditions exist for each detector. The software 
shall automatically compensate for the accumulation of dust in each detector up to allowa-
ble limits. The information shall also be used for automatic detector testing and for the de-
termination of detector maintenance conditions. 

3. The detector software shall meet NFPA 72 requirements and be certified by UL as a cali-
brated sensitivity test instrument. 

 
H. Serial Interfaces 

 
1. The system shall provide a means of interfacing to UL Listed Electronic Data Processing 

(EDP) peripherals using the EIA-232 communications standard. 
2. One EIA-232 interface shall be used to connect an UL-Listed 80-column printer. The printer 

shall communicate with the control panel using an interface complying with Electrical Indus-
tries Association standard EIA-232D. Power to the printer shall be 120 VAC @ 60 Hz. 

 
I. The control panel will have the capability of Reverse Polarity Transmission or connection to a 

Municipal Box for compliance with applicable NFPA standards. 
 
J. Digital Alarm Communicator Transmitter (DACT). The DACT is an interface for communicating 

digital information between a fire alarm control panel and a UL-Listed central station. 
 
1. The DACT shall be an integral component of the fire alarm control panel requiring no inter-

connecting wiring, plug-in module or supervisory circuitry.  
2. The DACT shall include connections for dual telephone lines (with voltage detect), per 

UL/NFPA/FCC requirements. It shall include the ability for split reporting of panel events up 
to two different telephone numbers. 

3. The DACT shall be completely field programmable locally from the control panel keypad or 
via PC software connected to the panel serial port. The DACT shall support up-
load/download of programming parameters from a remote location over a phone line using 
upload/download PC software 

4. The DACT shall be capable of transmitting events in Contact ID, SIA 8 and SIA 20 formats. 
This ensures compatibility with existing and future transmission formats. 

5. Communication shall include vital system status such as: 
 
a. Independent Zone (Alarm, trouble, non-alarm, supervisory) 
b. Independent Addressable Device Status 
c. AC (Mains) Power Loss 
d. Low Battery and Earth Fault 
e. System Off Normal 
f. 12 and 24-Hour Test Signal 
g. Abnormal Test Signal (per UL requirements) 
h. EIA-485 Communications Failure 
i. Phone Line Failure 
 

6. The DACT shall support independent zone/point reporting when used in the Contact ID 
format. In this format, the DACT shall support the transmission of all input addressable 
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points with the system. This format shall enable the central station to have exact details 
concerning the location of the fire for emergency response. 

7. AN IP Communicator option shall be available to interface to the DACT and be capable of 
transmitting signals over the internet/intranet or Cellular (GSM) to a compatible receiver. 

 
K. Enclosures: 

 
1. The control panel shall be housed in a UL-listed cabinet suitable for surface or semi-flush 

mounting. The cabinet and front shall be corrosion protected, given a rust-resistant prime 
coat, and manufacturer's standard finish. 

2. The back box and door shall be constructed of steel with provisions for electrical conduit 
connections into the sides and top.  

3. The door shall provide a key lock and shall provide for the viewing of all indicators. 
4. The cabinet shall accept a chassis containing the PCB and to assist in quick replacement 

of all the electronics including power supply shall require no more than two bolts to secure 
the panel to the enclosure back box. 

 
L. Field Charging Power Supply (FCPS) 

 
1. The FCPS-24S6/8 is a device designed for use as either a remote 24 volt power supply or 

used to power Notification Appliances. 
2. The FCPS-24S6 shall offer up to 6.0 amps (4.0 amps continuous) of regulated 24 volt pow-

er. It shall include an integral charger designed to charge up to 18.0 amp hour batteries and 
to support 60 hour standby. The FCPS-24S8 shall offer up to 8.0 amps (6.0 amps continu-
ous) of regulated 24 volt power. It shall include an integral charger designed to charge up 
to 18.0 amp hour batteries and to support 60 hour standby. 

 The Field Charging Power Supply shall have two input triggers. The input trigger shall be a 
Notification Appliance Circuit (from the fire alarm control panel) or a relay. Four outputs 
(Style Y or Z) shall be available for connection to the Notification devices. 

3. The Field Charging Power Supply shall include an attractive surface mount back box. 
4. The Field Charging Power Supply shall include the ability to delay the AC fail delay per 

NFPA requirements. 
5. The Field Charging Power Supply includes power limited circuitry, per UL standards. 
6. The Field Charging Power Supply shall use the same key type as the fire alarm control 

panel and fire command center. 
 
M. Power Supply: 

 
1. The main power supply for the fire alarm control panel shall provide up to 6.0 amps of 

available power for the control panel and peripheral devices.  
2. Provisions will be made to allow the audio-visual power to be increased as required by add-

ing modular expansion audio-visual power supplies.  
3. Positive-Temperature-Coefficient (PTC) thermistors, circuit breakers, or other over-current 

protection shall be provided on all power outputs. The power supply shall provide an inte-
gral battery charger or may be used with an external battery and charger systems. Battery 
arrangement may be configured in the field. 

4. The main power supply shall continuously monitor all field wires for earth ground condi-
tions. 

5. The main power supply shall operate on 120 VAC, 60 Hz, and shall provide all necessary 
power for the FACP. 

 
2.4 SYSTEM COMPONENTS (not all may apply to this project – refer to Electrical Drawings): 

 
A. Programmable Electronic Sounders: 
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1. Electronic sounders shall operate on 24 VDC nominal.  
2. Electronic sounders shall be field programmable without the use of special tools, at a sound 

level of at least 90 dBA measured at 10 feet from the device. 
3. Shall be flush or surface mounted as shown on plans. 

 
B. Strobe lights shall meet the requirements of the ADA, UL Standard 1971, be fully synchronized, 

and shall meet the following criteria: 
 
1. The maximum pulse duration shall be 2/10 of one second. 
2. Strobe intensity shall meet the requirements of UL 1971. 
3. The flash rate shall meet the requirements of UL 1971. 

 
C. Manual Fire Alarm Stations  

 
1. Manual fire alarm stations shall be non-code, non-breakglass type, equipped with key lock 

so that they may be tested without operating the handle.  
2. Stations must be designed such that after an actual activation, they cannot be restored to 

normal except by key reset.  
3. An operated station shall automatically condition itself so as to be visually detected, as op-

erated, at a minimum distance of 100 feet (30.5 m) front or side. 
4. Manual stations shall be constructed of high impact Lexan, with operating instructions pro-

vided on the cover. The word FIRE shall appear on the manual station in letters one half 
inch (12.7 mm) in size or larger. 

 
D. Conventional Photoelectric Area Smoke Detectors 

 
1. Photoelectric smoke detectors shall be a 24 VDC, two wire, ceiling-mounted, light scatter-

ing type using an LED light source.  
2. Each detector shall contain a remote LED output and a built-in test switch.  
3. Detector shall be provided on a twist-lock base. 
4. It shall be possible to perform a calibrated sensitivity and performance test on the detector 

without the need for the generation of smoke. The test method shall test all detector cir-
cuits. 

5. A visual indication of an alarm shall be provided by dual latching Light Emitting Diodes 
(LEDs), on the detector, which may be seen from ground level over 360 degrees. These 
LEDs shall flash at least every 10 seconds, indicating that power is applied to the detector. 

6. The detector shall not go into alarm when exposed to air velocities of up to 3000 feet (914.4 
m) per minute. 

7. The detector screen and cover assembly shall be easily removable for field cleaning of the 
detector chamber. 

8. All field wire connections shall be made to the base through the use of a clamping plate 
and screw. 

 
E. Conventional Ionization Type Area Smoke Detectors  

 
1. Ionization type smoke detectors shall be a two wire, 24 VDC type using a dual unipolar 

chamber.  
2. Each detector shall contain a remote LED output and a built-in test switch.  
3. Detector shall be provided on a twist-lock base.  
4. It shall be possible to perform a calibration sensitivity and performance test on the detector 

without the need for the generation of smoke. 
5. A visual indication of an alarm shall be provided by dual latching Light Emitting Diodes 

(LEDs) over 360 degrees, on the detector, which may be seen from ground level. This LED 
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shall flash every 10 seconds, indicating that power is applied to the detector. 
6. The detector shall not alarm when exposed to air velocities of up to 1,200 feet (365.76 m) 

per minute. The detector screen and cover assembly shall be easily removable for field 
cleaning of the detector chamber. 

7. All field wire connections shall be made to the base through the use of a clamping plate 
and screw. 

 
F. Duct Smoke Detectors 

 
1. Duct smoke detectors shall be a 24 VDC type with visual alarm and power indicators, and a 

reset switch. Each detector shall be installed upon the composite supply/return air ducts(s), 
with properly sized air sampling tubes. 

 
G. Projected Beam Detectors 

 
1. The projected beam type shall be a 4-wire 24 VDC device. 
2. The detector shall be listed to UL 268 and shall consist of a separate transmitter and re-

ceiver capable of being powered separately or together. 
3. The detector shall operate in either a short range (30' - 100') or long range (100' - 330') 

mode.  
4. The temperature range of the device shall be -22 degrees F to 131 degrees F. 
5. The detector shall feature a bank of four alignment LEDs on both the receiver and the 

transmitter that are used to ensure proper alignment of unit without special tools. 
6. Beam detectors shall feature automatic gain control which will compensate for gradual sig-

nal deterioration from dirt accumulation on lenses.  
7. The unit shall be both ceiling and wall mountable.  
8. The detector shall have the ability to be tested using calibrated test filters or magnet acti-

vated remote test station. 
 

H. OSID Detection 
 
1. Open-area Smoke Imaging Detector shall be an available option.  The OSID projected 

beam detector shall use UV (ultraviolet) and IR (infrared) technology to detect the presence 
of smoke, while providing nuisance alarm rejection. 

2. The detector shall use an imager to measure the level of smoke based on the readings be-
tween the emitters and the imager, up to 7 emitters shall be supported. 

3. The detector shall operate from 24 VDC 
4. The detector shall be able to provide up to 80 degree wide viewing angle 
5. The detector shall provide selectable alarm thresholds 
6. The detector shall provide alarm and trouble relays used to activate a fire alarm control 

panel. 
 

I. Aspirating Detection 
 
1. An optional air aspiration detection system shall be available. 
2. The aspirating system shall support multiple sensitivity settings. 
3. The aspirating system shall operate from 24 VDC. 
4. The aspirating system shall provide alarm and trouble relays used to activate a fire alarm 

control panel. 
 

J. Automatic Conventional Heat Detectors 
 
1. Automatic heat detectors shall have a combination rate of rise and fixed temperature rated 

at 135 degrees Fahrenheit (57.2 Celsius) for areas where ambient temperatures do not ex-
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ceed 100 degrees (37.7 Celsius), and 200 degrees (93.33 Celsius) for areas where the 
temperature does not exceed 150 degrees (65.5 Celsius). 

2. Automatic heat detectors shall be a low profile, ceiling mount type with positive indication of 
activation.  

3. The rate of rise element shall consist of an air chamber, a flexible metal diaphragm, and a 
factory calibrated, moisture-proof, trouble free vent, and shall operate when the rate of 
temperature rise exceeds 15 degrees F (9.4 degrees C) per minute.  

4. The fixed temperature element shall consist of a fusible alloy retainer and actuator shaft. 
5. Automatic heat detectors shall have a smooth ceiling rating of 2500 square feet (762 

square meters). 
 
K. Waterflow Indicator: 

 
1. Waterflow Switches shall be an integral, mechanical, non-coded, non-accumulative retard 

type. 
2. Waterflow Switches shall have an alarm transmission delay time which is conveniently ad-

justable from 0 to 60 seconds. Initial settings shall be 30-45 seconds. 
3. All waterflow switches shall come from a single manufacturer and series. 
4. Waterflow switches shall be provided and connected under this section but installed by the 

mechanical contractor. 
5. Where possible, locate waterflow switches a minimum of one (1) foot from a fitting which 

changes the direction of the flow and a minimum of three (3) feet from a valve. 
 
L. Sprinkler and Standpipe Valve Supervisory Switches: 
 

1. Each sprinkler system water supply control valve riser, zone control valve, and standpipe 
system riser control valve shall be equipped with a supervisory switch. Standpipe hose 
valves, and test and drain valves shall not be equipped with supervisory switches. 

2. PIV (post indicator valve) or main gate valves shall be equipped with a supervisory switch. 
3. The switch shall be mounted so as not to interfere with the normal operation of the valve 

and adjusted to operate within two revolutions toward the closed position of the valve con-
trol, or when the stem has moved no more than one-fifth of the distance from its normal po-
sition. 

4. The supervisory switch shall be contained in a weatherproof aluminum housing, which shall 
provide a 3/4 inch (19 mm) conduit entrance and incorporate the necessary facilities for at-
tachment to the valves. 

5. The switch housing shall be finished in red baked enamel. 
6. The entire installed assembly shall be tamper proof and arranged to cause a switch opera-

tion if the housing cover is removed, or if the unit is removed from its mounting. 
7. Valve supervisory switches shall be provided and connected under this section and in-

stalled by mechanical contractor. 
 
M. Specific System Operations 

 
1. Alarm Verification: Each of the intelligent addressable smoke detectors in the system may 

be independently programmed for verification of alarm signals. The alarm verification time 
period shall not exceed 2 minutes. 

2. Point Disable: Any addressable device or conventional circuit in the system may be ena-
bled or disabled through the system keypad. 

3. Point Read: The system shall be able to display the following point status diagnostic func-
tions: 
 
a. Device status 
b. Device type 
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c. Custom device label 
d. Device zone assignments 
 

4. System Status Reports: Upon command from an operator of the system, a status report will 
be generated and printed, listing all system status. 

5. System History Recording and Reporting: The fire alarm control panel shall contain a histo-
ry buffer that will be capable of storing up to 1000 events. Each of these activations will be 
stored and time and date stamped with the actual time of the activation. The contents of the 
history buffer may be manually reviewed, one event at a time, or printed in its entirety. 

6. The history buffer shall use non-volatile memory. Systems that use volatile memory for his-
tory storage are not acceptable substitutes. 

7. Automatic Detector Maintenance Alert: The fire alarm control panel shall automatically in-
terrogate each intelligent detector and shall analyze the detector responses over a period 
of time. If any intelligent detector in the system responds with a reading that is above or be-
low normal limits, then the system will enter the trouble mode, and the particular detector 
will be annunciated on the system display.  This feature shall in no way inhibit the receipt of 
alarm conditions in the system, nor shall it require any special hardware, special tools or 
computer expertise to perform. 

8. The fire alarm control panel shall include Silent and Audible Walk Test functions - Silent 
and Audible. It shall include the ability to test initiating device circuits and Notification Appli-
ance Circuits from the field without returning to the panel to reset the system. The operation 
shall be as follows: 
 
a. The Silent Walk Test will not sound NACs but will store the Walk Test information in 

History for later viewing.   
b. Alarming an initiating device shall activate programmed outputs, which are selected 

to participate in Walk Test. 
c. Introducing a trouble into the initiating device shall activate the programmed outputs. 
d. Walk Test shall be selectable on a per device/circuit basis. All devices and circuits 

which are not selected for Walk Test shall continue to provide fire protection and if an 
alarm is detected, will exit Walk Test and activate all programmed alarm functions. 

e. All devices tested in walk test shall be recorded in the history buffer. 
 

9. Waterflow Operation 
 
a. An alarm from a waterflow detection device shall activate the appropriate alarm mes-

sage on the control panel display; turn on all programmed Notification Appliance Cir-
cuits and shall not be affected by the Signal Silence switch. 

 
10. Supervisory Operation 

 
a. An alarm from a supervisory device shall cause the appropriate indication on the con-

trol panel display, light a common supervisory LED, but will not cause the system to 
enter the trouble mode. 

 
11. Signal Silence Operation 

 
a. The FACP shall have the ability to program each output circuit (notification circuit or 

relay) to deactivate upon depression of the Signal Silence switch. 
 

12. Non-Alarm Input Operation 
 
 a. Any addressable initiating device in the system may be used as a non-alarm input to 

monitor normally open contact type devices. Non-alarm functions are a lower priority 
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than fire alarm initiating devices. 
 

2.5 SYSTEM COMPONENTS - ADDRESSABLE DEVICES 
 
A. Addressable Devices - General 

 
1. Addressable devices shall employ the simple-to-set decade addressing scheme.  Address-

able devices which use a binary-coded address setting method, such as a DIP switch, are 
not an allowable substitute. 

2. Detectors shall be addressable and intelligent, and shall connect with two wires to the fire 
alarm control panel signaling line circuits. 

3. Addressable smoke and thermal (heat) detectors shall provide dual alarm and pow-
er/polling LEDs. Both LEDs shall flash under normal conditions, indicating that the detector 
is operational and in regular communication with the control panel, and both LEDs shall be 
placed into steady illumination by the control panel, indicating that an alarm condition has 
been detected. An output connection shall also be provided in the base to connect an ex-
ternal remote alarm LED. 

 Using software in the FACP, detectors shall automatically compensate for dust accumula-
tion and other slow environmental changes that may affect their performance. The detec-
tors shall be listed by UL as meeting the calibrated sensitivity test requirements of NFPA 
Standard 72, Chapter 7. 

4. Detectors shall be ceiling-mount and shall include a separate twist-lock base with tamper 
proof feature. Base options shall include a base with a built-in (local) sounder rated for a 
minimum of 85 DBA, a relay base and an isolator base designed for Style 7 applications. 

5. Detectors shall provide a test means whereby they will simulate an alarm condition and re-
port that condition to the control panel. 

6. Detectors shall also store an internal identifying type code that the control panel shall use 
to identify the type of device (ION, PHOTO, THERMAL). 

 Detectors shall provide address-setting means using decimal switches. 
 
B. Addressable Manual Fire Alarm Box (manual station) 

 
1. Addressable pull boxes shall, on command from the control panel, send data to the panel 

representing the state of the manual switch and the addressable communication module 
status. They shall use a key operated test-reset lock, and shall be designed so that after 
actual emergency operation, they cannot be restored to normal use except by the use of a 
key. 

2. All operated stations shall have a positive, visual indication of operation and utilize a key 
type reset. 

3. Manual stations shall be constructed of Lexan with clearly visible operating instructions 
provided on the cover. The word FIRE shall appear on the front of the stations in raised let-
ters, 1.75 inches (44 mm) or larger. 

 
C. Intelligent Photoelectric Smoke Detector 

 
1. The detectors shall use the photoelectric (light-scattering) principal to measure smoke den-

sity and shall, on command from the control panel, send data to the panel representing the 
analog level of smoke density. 

2. The detectors shall be ceiling-mounted and available in an alternate model with an integral 
fixed 135-degree heat-sensing element. 

3. Each detector shall contain a remote LED output and a built-in test switch.  
4. Detector shall be provided on a twist-lock base. 
5. It shall be possible to perform a calibrated sensitivity and performance test on the detector 

without the need for the generation of smoke.  The test method shall test all detector cir-
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cuits. 
6. A visual indication of an alarm shall be provided by dual latching Light Emitting Diodes 

(LEDs), on the detector, which may be seen from ground level over 360 degrees. These 
LEDs shall periodically flash to indicate that the detector is in communication with the con-
trol panel. 

7. The detector shall not go into alarm when exposed to air velocities of up to 1500 feet per 
minute (fpm). 

8. The detector screen and cover assembly shall be easily removable for field cleaning of the 
detector chamber. 

9. All field wire connections shall be made to the base through the use of a clamping plate 
and screw. 

 
D. Intelligent Multi Criteria  Detector 

 
1. The intelligent multi criteria  detector shall be an addressable device that is designed to 

monitor a minimum of photoelectric and thermal technologies in a single sensing device.  
The design shall include the ability to adapt to its environment by utilizing a built-in micro-
processor to determine its environment and choose the appropriate sensing settings.  This 
detector shall utilize advanced electronics that react to slow smoldering fires and thermal 
properties all within a single sensing device.   

2. The intelligent multi criteria detection device shall include the ability to combine the signal 
of the thermal sensor with the signal of the photoelectric signal to provide a quick response  
in the event of a fire situation.  It shall also include the inherent ability to distinguish be-
tween a fire condition and a false alarm condition by examining the characteristics of the 
thermal and smoke sensing chambers and comparing them to a database of actual fire and 
deceptive phenomena. 

 
E. Intelligent Ionization Smoke Detector 

 
1. The detectors shall use the dual-chamber ionization principal to measure products of com-

bustion and shall, on command from the control panel, send data to the panel representing 
the analog level of products of combustion. 

 
F. Intelligent Thermal Detectors 

 
1. Thermal detectors shall be intelligent addressable devices rated at 135 degrees Fahrenheit 

(58 degrees Celsius) and have a rate-of-rise element rated at 15 degrees F (9.4 degrees C) 
per minute 

2. A high heat thermal detector rated at 190 degrees Fahrenheit shall also be available 
3. The thermal detectors shall connect via two wires to the fire alarm control panel signaling 

line circuit. 
 
G. Intelligent Duct Smoke Detector 

 
1. The smoke detector housing shall accommodate an intelligent photoelectric detector that 

provides continuous analog monitoring and alarm verification from the panel. 
2. When sufficient smoke is sensed, an alarm signal is initiated at the FACP, and appropriate 

action taken to change over air handling systems to help prevent the rapid distribution of 
toxic smoke and fire gases throughout the areas served by the duct system. 

 
H. Addressable Dry Contact Monitor Module 

 
1. Addressable monitor modules shall be provided to connect one supervised IDC zone of 

conventional alarm initiating devices (any normally open dry contact device) to one of the 
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fire alarm control panel SLCs. 
2. The monitor module shall mount in a 4-inch square (101.6 mm square), 2-1/8 inch (54 mm) 

deep electrical box. 
3. The IDC zone shall be suitable for Style D or Style B operation. An LED shall be provided 

that shall flash under normal conditions, indicating that the monitor module is operational 
and in regular communication with the control panel. 

4. For difficult to reach areas, the monitor module shall be available in a miniature package 
and shall be no larger than 2-3/4 inch (70 mm) x 1-1/4 inch (31.7 mm) x 1/2 inch (12.7 mm). 
This version need not include Style D or an LED. 

5. For multiple dry contact monitoring a module shall be available that provides 10 Style B or 
5 Style D input circuits. 

 
I. Two Wire Detector Monitor Module 

 
1. Means shall be provided for the monitoring of conventional Initiating Device Circuits popu-

lated with 2-wire smoke detectors as well as normally open contact alarm initiating devices 
(pull stations, heat detectors, etc).  

2. Each IDC of conventional devices will be monitored as a distinct address on the polling cir-
cuit by an addressable module.  The module will supervise the IDC for alarms and circuit 
integrity (opens). 

3. The monitoring module will be compatible, and listed as such, with all devices on the su-
pervised circuit. 

4. The IDC zone may be wired for Class A or B (Style D or Style B) operation. An LED shall 
be provided that shall flash under normal conditions, indicating that the monitor module is 
operational and in regular communication with the control panel. 

5. The monitoring module shall be capable of mounting in a 4-inch square (101.6 mm square), 
2-1/8 inch (54 mm) deep electrical box or in a surface mount back box. 

6. For multiple 2-wire smoke detector circuit monitoring a module shall be available that pro-
vides 6 Style B or 3 Style D input circuits. 

 
J. Addressable Control Module 

 
1. Addressable control modules shall be provided to supervise and control the operation of 

one conventional NACs of compatible, 24 VDC powered, polarized audio/visual notification 
appliances 

2. The control module NAC may be wired for Style Z or Style Y (Class A/B) with a current rat-
ing of 2 Amps for Style Z and 3 Amps for Style Y.  

3. Audio/visual power shall be provided by a separate supervised circuit from the main fire 
alarm control panel or from a supervised UL listed remote supply. 

 
K. Addressable Relay Module 

 
1. Addressable Relay Modules shall be available for HVAC control and other network building 

functions. 
2. The module shall provide two form C relays rated at up to 3 Amps resistive and up to 2.0 

Amps inductive.  The relay coil shall be magnetically latched to reduce wiring connection 
requirements, and to insure that 100% of all auxiliary devices energize at the same time on 
the same pair of wires. 

 
L. Isolator Module 

 
1. Isolator modules shall be provided to automatically isolate wire-to-wire short circuits on an 

SLC Class A or Class B branch. The isolator module shall limit the number of modules or 
detectors that may be rendered inoperative by a short circuit fault on the SLC loop segment 
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or branch. At least one isolator module shall be provided for each floor or protected zone of 
the building. 

2. If a wire-to-wire short occurs, the isolator module shall automatically open-circuit (discon-
nect) the SLC. When the short circuit condition is corrected, the isolator module shall auto-
matically reconnect the isolated section. 

3. The isolator module shall not require address-setting, and its operations shall be totally au-
tomatic. It shall not be necessary to replace or reset an isolator module after its normal op-
eration. 

4. The isolator module shall provide a single LED that shall flash to indicate that the isolator is 
operational and shall illuminate steadily to indicate that a short circuit condition has been 
detected and isolated. 

 
M. Serially Connected Annunciators 

 
1. The annunciators shall communicate with the fire alarm control panel via a two wire EIA 

485 (multi-drop) communications circuit. 
2. The annunciator shall require no more than four wires for operation. Annunciation shall in-

clude: intelligent addressable points, system software zones, control relays, and notification 
appliance circuits. The following operations shall also be provided: 
 
a. Up to 32 annunciators, each with up to 64 points may be installed on the system. 
b. The annunciator shall include a single electrical key switch to disable all switch func-

tions. 
c. The annunciator shall provide alarm and trouble resound, with flash for new condi-

tions. 
d. This unit shall provide for each zone: alarm indications, using a red alarm and yellow 

trouble LEDs, and switches for the control of fire alarm control panel functions. The 
annunciator will also have an ON-LINE LED, local piezo electric signal, local 
acknowledge/lamp test switch, and custom slide-in zone/function identification labels.  

e. Switches shall be available for remote annunciation and control of output points in 
the system, system acknowledge, telephone zone select, speaker select, global sig-
nal silence, and global system reset within the confines of all applicable standards. 

 
3. This system shall provide a means of interfacing to graphic style annunciator.  
4. The graphic annunciator interface will possess the capability of individually annunciating 

each individual addressable device in the system. 
5. The system shall provide the option to interface to either ACS type annunciators or to ANN-

BUS annunciator devices.   
6. For ANN-BUS operation the system shall support a secondary ANN-BUS.  ANN-BUS de-

vices include the following: 
 
a. 80-character LCD annunciator capable of remote control of system acknowledge, si-

lence and reset. 
b. LED annunciator capable of remote control of system acknowledge, silence and re-

set. 
c. LED driver module to interface to custom graphic annunciators. 
d. Printer driver module capable of supporting a serial or parallel printer. 
e. Relay module providing ten programmable relays. 
 

N. Alphanumeric LCD Type Annunciator:   
 
1. The alphanumeric display annunciator shall be a supervised, remotely located backlit LCD 

display containing a minimum of eighty (80) characters for alarm annunciation in clear Eng-
lish text. 
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2. The LCD annunciator shall display all alarm and trouble conditions in the system.   
3. An audible indication of alarm shall be integral to the alphanumeric display. 
4. The display shall be UL listed for fire alarm application. 
5. It shall be possible to connect up to 32 LCD displays and be capable of wiring distances up 

to 6,000 feet from the control panel. 
6. The annunciator shall connect to a separate, dedicated "terminal mode" EIA-485 interface. 

This is a two-wire loop connection and shall be capable of distances to 6,000 feet. Each 
terminal mode LCD display shall mimic the main control panel.  

 
O. Door Holders: 

 
1. Door Holders will be available in 120 VAC and 24 VDC models. 
2. 120 VAC models will be transient-protected against surges up to 600 volts. 
3. Door holders will be designed for Fail Safe operation (power failure release door to close). 

 
P. Elevator Recall: 

 
1. Smoke detectors will be installed in the elevator hoist shaft.  An alarm from such devices 

will signal the elevator to initiate emergency procedures.  All lift call buttons; door buttons 
and signals will become inoperative in the lift bank serving the machine room.  Lifts will im-
mediately be sent to the main floor of egress (ground level) where they will be decommis-
sioned until the alarm condition has been cleared or manually taken over by Fire Depart-
ment personnel. 

2. Smoke detectors will be installed in each elevator lobby.  These detectors will function to 
signal the elevator to recall to the primary floor of egress (ground level) in the event of an 
alarm.  Detectors on the first floor will signal the elevator to recall to the secondary floor of 
egress.   

 
2.6 BATTERIES AND EXTERNAL CHARGER: 

 
A. Battery: 

 
1. The battery shall have sufficient capacity to power the fire detection system for not less 

than twenty-four hours plus 5 minutes of alarm upon a normal AC power failure. 
2. The batteries are to be completely maintenance free. No liquids are required. Fluid level 

checks for refilling, spills, and leakage shall not be required. 
3. If necessary to meet standby requirements, external battery and charger systems may be 

used. 
 
PART 3.0 EXECUTION 
 
3.1 INSTALLATION: 

 
A. Installation shall be in accordance with the NEC, NFPA 72, local and state codes, as shown on 

the drawings, and as recommended by the major equipment manufacturer. 
 
B. All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas 

and may be exposed in unfinished areas. Smoke detectors shall not be installed prior to the sys-
tem programming and test period. If construction is ongoing during this period, measures shall be 
taken to protect smoke detectors from contamination and physical damage. 

 
C. All fire detection and alarm system devices, control panels and remote annunciators shall be flush 

mounted when located in finished areas and may be surface mounted when located in unfinished 
areas. 
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D. Manual fire alarm boxes shall be suitable for surface mounting or semi-flush mounting as shown 

on the plans, and shall be installed not less than 42 inches (1067 mm), nor more than 48 inches 
(122 mm) above the finished floor. 

 
3.2 TEST: 

 
A. Provide the service of a competent, factory-trained engineer or technician authorized by the man-

ufacturer of the fire alarm equipment to technically supervise and participate during all of the ad-
justments and tests for the system. 

 
B. Before energizing the cables and wires, check for correct connections and test for short circuits, 

ground faults, continuity, and insulation. 
 
C. Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP. 
 
D. Verify activation of all flow switches. 
 
E. Open initiating device circuits and verify that the trouble signal actuates. 
 
F. Open signaling line circuits and verify that the trouble signal actuates. 
 
G. Open and short notification appliance circuits and verify that trouble signal actuates. 
 
H. Ground initiating device circuits and verify response of trouble signals. 
 
I. Ground signaling line circuits and verify response of trouble signals. 
 
J. Ground notification appliance circuits and verify response of trouble signals. 
 
K. Check presence and audibility of tone at all alarm notification devices. 
 
L. Check installation, supervision, and operation of all intelligent smoke detectors during a walk test. 
 
M. Each of the alarm conditions that the system is required to detect should be introduced on the 

system.  Verify the proper receipt and the proper processing of the signal at the FACP and the 
correct activation of the control points. 

 
N. When the system is equipped with optional features, the manufacturer's manual should be con-

sulted to determine the proper testing procedures. This is intended to address such items as veri-
fying controls performed by individually addressed or grouped devices, sensitivity monitoring, ver-
ification functionality and similar. 

 
3.3 FINAL INSPECTION: 

 
A. At the final inspection, a minimum NICET Level II technician of the manufacturer of the major 

equipment shall demonstrate that the system functions properly in every respect. 
 
3.4 INSTRUCTION: 

 
A. Instruction shall be provided as required for operating the system. Hands-on demonstrations of 

the operation of all system components and the entire system including program changes and 
functions shall be provided. 
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B. The contractor and/or the systems manufacturer's representatives shall provide a typewritten 
"Sequence of Operation." 

 
 

END OF SECTION 
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