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SECTION 09654 - LINOLEUM FLOOR COVERINGS 

1.1 SUMMARY 

A. Resilient linoleum sheet flooring. 

1.2 REFERENCES 

A.  American Society for Testing and Materials (ASTM): 

1. ASTM F 2034 for Linoleum Sheet Flooring 
2. ASTM E 648-88 Test Method for Critical Radiant Flux of Floor Covering Systems 

Using a Radiant Energy Source. 
3. ASTM E 662-83 Test Method for Specific Density of Smoke Generated by Solid 

Materials. 
4. ASTM F 710-86 Practice for Preparing Concrete Floors and Other Monolithic 

Floors to Receive Resilient Flooring.  
5. ASTM F 970-87 Test Method for Static Load Limit. 
6. ASTM 492 for Impact Insulation 

B. Federal Specification (Fed Spec): 

1. Fed Spec L-F-475A Floor Covering, Vinyl, Surface (Tile and Roll), with Backing, 
February 1971. 

C. National Fire Protection Association (NFPA): 

1. NFPA 253-1984 Test Method for Critical Radiant Flux of Floor Covering Systems 
Using a Radiant Energy Source. 

2. NFPA 258-1989 Test Method for Specific Density of Smoke Generated by Solid 
Materials. 

1.3 SYSTEM DESCRIPTION 

A. Performance Requirements: Provide flooring which has been manufactured, fabricated 
and installed to performance criteria certified by manufacturer without defects, damage, 
or failure. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Fire Performance Characteristics: Provide resilient linoleum sheet flooring with 
the following fire performance characteristics as determined by testing products 
in accordance with ASTM method indicated below by a certified testing labora-
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tory or another testing and inspecting agency acceptable to authorities having ju-
risdiction: 
a. Critical Radiant Flux: Class 1 Rating per NFPA 253 (ASTM 648) (0.45 

watts/cm² or greater). 
b. Smoke Density: Less than 450 per NFPA 258 (ASTM E 662). 

1.5 WARRANTY 

A. Project Warranty: Refer to "Conditions of the Contract" for project warranty provisions. 

B. Manufacturer's Warranty: Submit, for Owner's acceptance, manufacturer's standard 
warranty document executed by authorized company official. Manufacturer's warranty 
is in addition to, and not a limitation of, other rights Owner may have under Contract 
Documents. 

1. Warranty Period: Five (5) year limited warranty commencing on Date of Substan-
tial Completion. 

1.6 RESILIENT LINOLEUM SHEET FLOORING 

A. Manufacturer: Specifications are based on products manufactured by  

1. Forbo Linoleum, Inc. 

2. Products of other manufacturers meeting requirements will be considered. Any 
manufacturer and/or product must meet or exceed those requirements specified 
under all sections of this document in pattern, color, and fiber. 

B. Marmoleum Real, Marmoleum Fresco, Marmoleum Vivace Linoleum Sheet and Lino-
leum Adhesive. 

C. Use Green Label Certified Products 
 
 
 

END OF SECTION 09654 
 

LINOLEUM FLOOR COVERINGS  09654-2 



White's Livery Apartments 
Buffalo, New York 
SSA Project No. 08.14 
 

CARPET  09680-1 

SECTION 09680 - CARPET 

1.1 SUMMARY 

A. Carpet. 

B. Residential underpad 

C. Substrate:  Concrete and Plywood. 

1.2 SUBMITTALS 

A. Schedule of carpet for each room. 

1.3 QUALITY ASSURANCE 

A. Carpet meeting flame-spread and smoke-developed requirements. 

B. Mockups for each type of carpet and installation method. 

C. Carpet and Rug Institute Green Label Certified 

1.4 WARRANTY 

A. Carpet Materials and Workmanship:  Ten years. 

B. Carpet Cushion Materials and Workmanship:  Ten years. 

1.5 MATERIALS 

A. Carpet: 
1. Construction:  Woven. 
2. Face Construction:  Cut-loop pile 26 oz. 
3. Face Fiber:  Nylon. 

1.6 INSTALLATION 

A. Installation Method:  Residential underpad  
          
 

END OF SECTION 09680 
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SECTION 09900 - PAINTING 

1.1 SUMMARY 

A. Surface preparation and field painting of exposed exterior and interior items and 
surfaces. 

B. Substrates:  Wood, Ferrous metals, Gypsum board. 

1.2 QUALITY ASSURANCE 

A. Benchmark samples (mockups) for each type of coating and substrate to establish 
required sheen, color, and texture. 

B. Low/no VOC Paints and primers 

1.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner employed. 

1.4 EXTERIOR PAINT SCHEDULE 

A. Wood Trim: 
1. Medium-Shade, Semi-gloss, Acrylic Enamel:  Two coats full body finish over 

primer. 

1.5 INTERIOR PAINT SCHEDULE 

A. Gypsum Board: 
1. Low-Luster, Acrylic Enamel:   

Two coats full body finish over primer. 
2. Gypsum Board in bathrooms, kitchens, shared areas and all trim: 

Semi-gloss, Acrylic Enamel: Two coats full body finish over primer. 

B. Ferrous Metal: 
1. Semi-gloss, Alkyd Enamel:  Two coats over undercoat and primer. 

 
 
 

END OF SECTION 09900 
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SECTION 10800 – TOILET AND BATH ROOM ACCESSORIES 

1.1 SUMMARY 

A. Accessories schedule: 

(model numbers based on Bobrick washroom accessories) 

 
1. TTH B-667 Recessed Toilet Tissue Dispenser (1 per ½ and 

full baths) 
2. GB 36"  B-6806.99 x 36"  Grab Bar Horizontal (1 each per 

accessible unit) 
3. GB 42" B-6806.99 x 42"  Grab Bar Horizontal (1 each for 

accessible unit) 
4. GB 24” B-6806.99 x 24”  Grab Bar Horizontal (3 per handicap 

shower/tub unit) 
5. GB 12”  B-6806.99 x 12”  Grab Bar Horizontal (1 per handicap 

shower/tub unit) 
6. TB 24” B-674  Towel Bar (2 per bathroom) 
 
7. RMC B-397  Recessed Medicine Cabinet (1 per 

bathroom) 
8. SCR B-6047  Shower Curtain Rod 

 
9. VSC 204-3  Vinyl Shower Curtain (1 per shower/tub unit) 
 
10. SCH 204-1    Shower Curtain Hooks (12 per Shower 

Curtain) 
 

 
END OF SECTION 10800 
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SECTION 11451 - RESIDENTIAL APPLIANCES 

1.1 SUMMARY 

A. Cooking equipment, including ranges. 

B. Range hoods. 

C. Refrigerators/freezers. 

D. Dishwashers  

1.2 SUBMITTALS 

A. Schedule of appliances. 

1.3 QUALITY ASSURANCE 

A. Appliances with Energy-Star labels. 

1.4 WARRANTY 

A. Electric Range:  Five years on surface-burner elements. 

B. Refrigerator/Freezer:  Five years on sealed refrigeration system. 

1.5 RESIDENTIAL APPLIANCE SCHEDULE 

A. Gas Range: 
1. Type:  30-inch- (762-mm-) slide-in type. 
2. Cooktop:  Porcelain enamel. 
3. Oven:  Self-cleaning. 

B. Electric Range: drop-in (handicapped accessible units only) 
1. Type:  Standard, with self cleaning oven. 
2. Cooktop:  Two 6” heating elements and two 8” heating elements. 

a. Size:  30 inch  

C. Exhaust Hood: 
1. Type:  Wall mounted exterior ventilating (ducted) 
2. Exhaust Fan:  Two-speed (min) automatic. 
3. Energy Star labeled 
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D. Top-Mount Refrigerator:  Freestanding, frost-free with top-mount freezer.  
1. 15 cu.ft. at 1 & 2 bedroom units 
2. 18 cu.ft. at 3 & 4 bedroom units 
3. Energy Star labeled 

E. Bottom-Mount Refrigerator: Freestanding, frost-free with Bottom-mount freezer.  
1. Installed at all Handicapped accessible unit 
2. Energy Star labeled 

F. Dishwasher: 
1. Standard under-counter mounted 
2. Energy Star labeled 

 
 

END OF SECTION 11451 
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SECTION 12302 - WOOD CASEWORK 

1.1 SECTION INCLUDES 

A. Kitchen and bathroom casework. 

B. Countertops. 

C. Casework hardware. 

1.2 PREFERENCES 

A. ANSI/KCMA A161.1 - Recommended Performance and Construction Standards for 
Kitchen and Vanity Cabinets; Kitchen Cabinet Manufacturers Association. 

B. KCMA (DIR) - Directory of Certified Cabinet Manufacturers; Kitchen Cabinet 
Manufacturers Association. 

1.3 QUALITY ASSURANCE 

A. Products: Complying with KCMA A161.1 and KCMA Certified.  Products shall meet or 
exceed Severe Use Guide Specification for Public and Indian Housing and HUD Minimum 
Property Standard for Housing 4910.1. 

1. Kitchen and bathroom cabinet doors and front rails and styles must be made of 
natural wood or plywood with laminate finish. Particle board is not permitted. 

2. Provide kitchen cabinet hinges which are inter-locking and self adjusting. 

3. Countertops and backsplashes must be exterior grade plywood with post formed 
laminate finish. Particle board is not permitted.  

B. Manufacturer: Company specializing in manufacturing the type of products specified in this 
section, with minimum seven years of documented experience. 

1.4 MANUFACTURERS 

A. Triangle Pacific Corp. - HUD Traditional 

B. Tru-Wood Cabinets Inc. – DHCR Severe Use. 

C. Products of other manufacturers conforming to requirements. 
 
      END OF SECTION 12302 
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SECTION 14240 – HYDRAULIC ELEVATORS 

1.1 SUMMARY  

A. Section Includes:  

1. Hydraulic elevator system.  

2. Passenger cabs with doors and frames.  

3. Hoistway entrance doors and frames.  

4. Machines, controllers, hoistway equipment, and accessories.  

1.2 SYSTEM DESCRIPTION  

A. Hydraulic Elevator Systems: One unit  

B. Characteristics of elevator #1 are as follows:  

1. Rated Net Capacity: 2500 lbs  
2. Rated Speed: 100 ft/min  
3. Clear Inside Cab Dimension: 6’-8” x 4’-3”  
4. Cab Height: 8’-0” 
5. Hoistway and Cab Entrance Frame opening sizes: 3’-6” x 7’-0”  
6. Door Type: single panel.  
7. Door Operation: Side opening.  
8. Number of Stops: 3  
9. Number of Openings: 3 Front  

C. Door Control Features: Moveable, retractable safety edges, with photo-electric light 
rays.  

1.3 DESIGN REQUIREMENTS  

A. Simplex Operation: Selective collective.  

B. Duplex Operation: Selective collective.  

C. Group Operation: Automatic group control accommodating peak demands.  

D. Group Supervisory Operation: Automatic group control accommodating peak demands.  

E. Firefighter's Emergency Operation: Phase I emergency recall.  
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F. Emergency Power Operation: Automatic and manual transfer switch.  

G. Shunt Trip: Automatically disconnect power supply to elevator prior to activating 
automatic sprinkler within elevator hoistway or machine room.  

1.4 PERFORMANCE REQUIREMENTS  

A. Conform to applicable code for manufacture and installation of elevator system.  

B. Products Requiring Electrical Connection: Listed and classified by Underwriters 
Laboratories, Inc., as suitable for purpose specified and indicated.  

1.5 SUBMITTALS  

A. Shop Drawings: Required.  

B. Product Data: Required.  

C. Samples: Required.  

 

 

END OF SECTION 14240 
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SECTION 15050 – BASIC MECHANICAL MATERIALS AND METHODS 

1.1 SUMMARY 

A. This Section includes the following: 
1. Piping materials and installation instructions common to most piping systems. 
2. Dielectric fittings. 
3. Escutcheons. 
4. Equipment installation requirements common to equipment sections. 

1.2 MATERIALS 

A. Pipe, Tube, And Fittings 

B. Joining Materials 

C. Sleeves 
1. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping 

flange.  Include clamping ring and bolts and nuts for membrane flashing. 
2. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 
3. PVC Pipe:  ASTM D 1785, Schedule 40. 

D. Escutcheons 
1. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an 

ID to closely fit around pipe, tube, and insulation of insulated piping and an OD 
that completely covers opening. 

2. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished 
chrome-plated finish. 

3. One-Piece, Cast-Brass Type:  With set screw. 
4. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

E. Grout 
1. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-

cement grout. 
 

 
 

END OF SECTION 15050 
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SECTION 15056 – MECHANICAL & ELECTRICAL COORDINATION 

1.1 SUMMARY 

A. Work included in this section:  Materials, equipment, fabrication, installation, and tests 
in conformity with applicable codes and authorities having jurisdiction. 

1.2 DIVISION OF WORK 

A. This section delineates the work required to be performed by contractors under 
Divisions 15 and 16. 

1.3 WORK REQUIRED UNDER DIVISION 15 

A. Furnish motors, manual and combination starters, contactors, disconnect switches, 
electric thermostats, low voltage transformers and other electrical devices required for 
equipment furnished under Division 15.  All manual starters, combination starters, and 
disconnect switches shall be installed by the Electrical Contractor under Division 16. 

B. Install all control items in piping and ductwork such as aquastats, ductstats, etc. 

C. All control wiring of equipment, all temperature control wiring, external wiring of control 
circuits of magnetic starters, interlocking wiring and mounting of control devices, etc., 
shall be included and provided under Division 15 

D. Wiring required under Division 15 shall comply with the specifications as described in 
Division 16. 

E. Division 15 shall furnish and install disconnect switches or safety switches for 
mechanical equipment.  Unless specifically shown to be furnished and installed by the 
Electrical Contractor, starters and disconnects shown on the electrical drawings shall 
be installed by the Electrical Contractor and shall be furnished by the Mechanical 
Contractor. 

1.4 WORK REQUIRED UNDER DIVISION 16 

A. The Electrical Contractor, under Division 16, shall provide all power wiring and conduit 
to junction box, to disconnect switch on unit, to motor starters and contractors, and 
between motor starters and contactors to motor or other load. The Electrical Contractor 
shall mount all starters, disconnects. 

B. All control devices (thermostats, etc.) required for mechanical equipment operation 
shall be furnished, installed, and wired by the Mechanical Contractor. 
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1.5 MATERIALS 

A. Acceptable Manufacturers; 

B. Motors 
1. General:  Motors shall conform to NEMA, IEEE, ANSI C50, AIEE Standards and 

the NYSECC. 

C. Safety Switch 
1. Square D Co. Heavy Duty Series:  Westinghouse Electric Corp. H-600. 

D. Nameplates 
1. Provide nameplates on all equipment. 

 
 

 
END OF SECTION 15056 
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SECTION 15081 – DUCT INSULATION 

1.1 SUMMARY 

A. This Section includes mechanical insulation for rigid duct, insulating cements, field-
applied jackets, and accessories and attachments. 

1.2 MATERIALS 

A. Mineral-Fiber Board Thermal Insulation 

B. Mineral-Fiber Blanket Thermal Insulation    

C. Field-Applied Jackets:  ASTM C 921, Type 1, unless otherwise indicated. 

1.3 GENERAL APPLICATION REQUIREMENTS 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  

B. Apply insulation materials, accessories, and finishes according to the manufacturer's 
written instructions; with smooth, straight, and even surfaces; and free of voids 
throughout the length of ducts and fittings. 

C. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a   
vapor retarder. 

D. Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire/smoke damper 
sleeves for fire-rated wall and partition penetrations. 

1.4 DUCT AND PLENUM APPLICATION SCHEDULE 

A. Service:  Round, supply-air and outside-air ducts, concealed, or exposed in crawl-
space. 
1. Material: One layer of 1-1/2 inch thick mineral-fiber blanket. 

B. Service:  Rectangular, supply-air and outside-air ducts, concealed, or exposed in 
crawl-space. 
1. Material: One layer of 1-1/2 inch thick mineral-fiber board. 

C. Service:  Rectangular, supply-air and outside-air ducts, exposed. 
1. Material: One layer of 1 inch thick mineral-fiber board. 

 
 

END OF SECTION 15081 
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SECTION 15083 – PIPE INSULATION 

1.1 SUMMARY 

A. This Section includes flexible piping insulation, insulating cements, field-applied 
jackets, accessories and attachments, and sealing compounds. 

1.2 PIPE INSULATION MATERIALS 

A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin.  

B. Polyolefin Insulation:  Unicellular polyethylene thermal plastic, preformed pipe 
insulation.   

C. Field-Applied Jackets:  ASTM C 921, Type 1. 
1. Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant kraft 

paper and aluminum foil. 
2. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils (0.5 mm) thick; roll 

stock ready for shop or field cutting and forming. 
3. Standard PVC Fitting Covers:  Factory-fabricated fitting covers manufactured 

from 20-mil- (0.5-mm-) thick, high-impact, ultraviolet-resistant PVC. 

1.3 GENERAL APPLICATION REQUIREMENTS 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  

B. Apply insulation materials, accessories, and finishes according to the manufacturer's 
written instructions.  

C. Floor Penetrations:  Terminate insulation at underside of floor assembly and at floor 
support at top of floor. 

1.4 PIPE INSULATION APPLICATION SCHEDULE 

A. Service:  Domestic cold water. 
1. Operating Temperature:  35 to 60 deg F (2 to 15 deg C). 
2. Insulation Material:  Mineral-fiber preformed pipe, Polyolefin. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. ½” up to 1 ¼” in size, 1” over 1 ¼” in size. 
4. Vapor Retarder Required:  Yes. 

B. Service:  Domestic hot and re-circulated hot water. 
1. Operating Temperature:  60 to 140 deg F (15 to 60 deg C). 
2. Insulation Material:  Mineral fiber, Polyolefin. 
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3. Insulation Thickness: Per Energy Code of New York State. 
4. Field-Applied Jacket:  Foil and paper. 

 
 

 
END OF SECTION 15083 
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SECTION 15140 – DOMESTIC WATER PIPING 

1.1 SUMMARY 

A. Provide all domestic water piping to all fixtures and equipment as shown and specified. 

B. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 
through 9," for potable domestic water piping and components. 

1.2 PIPING MATERIALS 

A. Soft Copper Tube:  ASTM B 88, Types K and L (ASTM B 88M, Types A and B), water 
tube, annealed temper with pressure fittings joined with lead free solder. 

B. Hard Copper Tube:  ASTM B 88, Types L (ASTM B 88M), water tube, hard drawn 
temper with pressure fittings joined with lead free solder. 

1.3 PIPE AND FITTING APPLICATIONS 

A. Domestic Water Piping on residence Side of Water Meter inside the Building: Hard 
copper tube, Type L (Type B); copper pressure fittings; and lead free soldered joints. 

B. Domestic Water Piping on Service Side of Water Meter:  Soft copper tube, Type K 
(Type A); copper pressure fittings; and lead free soldered joints. 

1.4 VALVE APPLICATIONS 

A. Install shutoff valve close to water main on each branch and riser serving plumbing 
fixtures or equipment. Use ball or gate valves. 

B. Install drain valves for equipment at base of each water riser, at low points in horizontal 
piping, and where required to drain water piping. 

1.5 PIPING INSTALLATION 
 

A. Basic piping installation requirements are specified in Division 15 Section "Basic Me-
chanical Materials and Methods." 

 
B. Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook." 

1.6 JOINT CONSTRUCTION 
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A. Basic piping joint construction requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods." 

 
B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-

free-alloy solder. 

1.7 FIELD QUALITY CONTROL 

A. Inspect domestic water piping as follows: 
1. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction. 

B. Test domestic water piping as follows: 
1. Fill domestic water piping and test to static water pressure of 50 psig above 

operating pressure, without exceeding pressure rating of piping system materials.   

1.8 CLEANING 

A. Clean and disinfect potable domestic water piping using purging and disinfecting 
procedures prescribed by authorities having jurisdiction. 

B. Submit water samples in sterile bottles to authorities having jurisdiction and submit 
results of tests.  

 
 
 

 
END OF SECTION 15140 
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SECTION 15150 – SANITARY WASTE AND VENT PIPING 

1.1 SUMMARY 

A. This Section includes the soil and waste, sanitary drainage and vent piping inside the 
building: 

1.2 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding 10-foot head of water. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," 
for plastic piping components.  Include marking with "NSF-DWV" for plastic drain, 
waste, and vent piping; and "NSF-drain" for plastic drain piping. 

1.3 PIPING MATERIALS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent. 

B. Copper DWV tubing with soldered joints. 

C. Hubless cast iron pipe and fittings. 

D. Service weight cast iron pipe and fittings 

1.4 PIPING APPLICATIONS 

A. Aboveground  
1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and 

compression joints. 
2. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel 

couplings; and hubless-coupling joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

B. Underground soil, waste, and vent piping shall be the following: 
1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and 

compression joints. 
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
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1.5 PIPING INSTALLATION 

A. Basic piping installation requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods." 

B. Install cleanouts at grade and extend to where building sanitary drains connect to 
building sanitary sewers. 

C. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated: 
1. Building Sanitary Drain:  2 percent downward in direction of flow for piping 3” and 

smaller; 1 percent downward in direction of flow for piping 4” and larger. 
2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

D. Install PVC soil and waste drainage and vent piping according to ASTM D 2665. 

E. Install underground PVC soil and waste drainage piping according to ASTM D 2321. 

F. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

1.6 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods." 

1.7 CONNECTIONS 

A. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition 
fitting to join dissimilar piping materials. 

1.8 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 
inspection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction. 

B. Test sanitary drainage and vent piping according to procedures of authorities having 
jurisdiction. 

 
 

 
END OF SECTION 15150 
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SECTION 15194 – FUEL GAS PIPING 

1.1 SUMMARY 

A. This Section includes fuel gas piping within the building.   

B. All installed gas piping shall comply with NFPA 54, "National Fuel Gas Code." 

1.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and 
joining materials. 

B. Steel Pipe:  ASTM A 53/A 53M; Type E or S; Grade B; black.  Wall thickness of 
wrought-steel pipe shall comply with ASME B36.10M. Piping 2-1/2” and under to have 
threaded joints.Piping 3” and over to be welded. 

C. Valve End Connections:  Threaded, according to ASME B1.20.1. 

D. Appliance Connector Valves:  ANSI Z21.15 and CSA International listed. 

E. Gas Stops:  Bronze body with AGA stamp, plug type with bronze plug and flat or 
square head, ball type with chrome-plated brass ball and lever handle, or butterfly 
valve with stainless-steel disc and fluorocarbon elastomer seal and lever handle; 2-psig 
(minimum pressure rating. 

F. Gas Valves:  ASME B16.33 and CSA International-listed bronze body and 125-psig 
pressure rating. 

 
3.7  FIELD QUALITY CONTROL 

G. Test, inspect, and purge piping according to NFPA 54 and requirements of authorities 
having jurisdiction.  

 
 
 

 
END OF SECTION 15194 
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SECTION 15410 – PLUMBING FIXTURES 

1.1 SUMMARY 

A. This Section includes plumbing fixtures and related components. 

B. See Division 15 Section "Plumbing Specialties" for backflow preventers and specialty 
fixtures not in this Section. 

1.2 DEFINITIONS 

A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by 
people with disabilities. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy 
Policy Act," about water flow and consumption rates for plumbing fixtures. 

B. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health 
Effects," for fixture materials that will be in contact with potable water. 

C. Select combinations of fixtures and trim, faucets, fittings, and other components that 
are compatible. 

1.4 FIXTURES 

A. All fixtures equipment and trim shall be as designed on the schedule on the drawings. 

B. Water closets, urinals, lavatories to be vitreous china. Closets seats to be Bemis, 
Church, Beneke or Olsonite. 

C. Stainless steel fixtures to be manufactured by:  Sterling, Dayton, Just or Elkay with trim 
similar to above. 

D. Shower units to be manufactured by:  Delta, Moen, Zurn, or fixture manufacturer. 

E. Provide water conserving fixtures as follows: toilets – 1.6 gpf; showerheads – 2.2 gpm; 

F. Kitchen faucets – 2.2 gpm; bathroom faucets – 2.0 gpm or better for all fixtures 
 
 

 
END OF SECTION 15410 
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SECTION 15430 – PLUMBING SPECIALTIES 

1.1 SUMMARY 

A. This Section includes the following plumbing specialties: 
1. Outlet boxes. 
2. Trap seal primer valves. 
3. Miscellaneous piping specialties. 
4. Cleanouts. 
5. Floor drains. 

1.2 QUALITY ASSURANCE 

A. Plumbing specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. NSF Compliance: 
1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for 

plastic domestic water piping components.  Include marking "NSF-PW" on plastic 
potable-water piping and "NSF-DWV" on plastic drain, waste, and vent piping. 

2. Comply with NSF 61, "Drinking Water System Components--Health Effects, 
Sections 1 through 9," for potable domestic water plumbing specialties. 

1.3 MATERIALS 

A. General:  ASSE standard, backflow preventers. 
1. Bronze body with threaded ends. 
2. Exterior Finish:  Polished chrome plate if used in chrome-plated piping system. 
3. Strainer:  On inlet. 

B. Pipe-Applied, Atmospheric-Type Vacuum Breakers:  ASSE 1001, with floating disc and 
atmospheric vent. 

C. Hose-Connection Vacuum Breakers:  ASSE 1011, nickel plated, with non-removable 
and manual drain features, and ASME B1.20.7, garden-hose threads on outlet.  Units 
attached to rough-bronze-finish hose connections may be rough bronze. 

D. Recessed-mounting outlet boxes with supply fittings complying with 
ASME A112.18.1M.  Include box with faceplate, services indicated for equipment 
connections, and wood-blocking reinforcement. 

E. Supply-Type Trap Seal Primer Valves:  ASSE 1018, water-supply-fed type.  
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F. Water Hammer Arresters:  ASSE 1010 or PDI-WH 201, metal-bellows type with 
pressurized metal cushioning chamber.  Sizes indicated are based on ASSE 1010 or 
PDI-WH 201, Sizes A through F. 

G. Floor Drains 
1. Comply with ASME A112.21.1M. 

 
 
 
 

END OF SECTION 15430 
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END OF SECTION 15700 

SECTION 15700 - HEATING, VENTILATING, AND AIR CONDITIONING 

1.1 SUMMARY 

A. Provide heating, ventilating, and air conditioning systems. 

1.2 MATERIALS 

A. Heating, Ventilating, and Air Conditioning: 
1. Energy efficient equipment and fixtures. 
2. Type: Convection heating and cooling units. 

a. Vertical Stack Fan Coil Units. 
b. Furnish and install where shown on the plans 
c. Unit capacities shall be certified under ARI Standard 440 for room fan coil 

air conditioners.  
d. Units shall meet the requirements of Underwriters Laboratories (U.L.) 

Standard 1995.  
e. Units shall be sound tested and rated in accordance with the methods of 

ARI Standard 443-71 and ASHRAE 36-62. 
f. Basic unit - Furred-in Model. The basic unit casing shall be constructed of 

heavy gauge galvanized steel reinforced for maximum rigidity and internally 
insulated with a minimum of 1/2”, 2lb. Density glass fiber thermal and 
acoustic insulation. Units shall be furnished with discharge openings as 
shown on the plans. 

g. Return air grille and access panel shall be constructed of 18 gauge steel, 
phosphatized and painted with a powder coat finish. 

h. U.L. approved sloped drain pan with overflow relief notch to avoid electrical 
components. 
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SECTION 15815 – METAL DUCTS 

1.1 SUMMARY 

A. This Section includes metal, rectangular ducts and fittings for supply, return, outside, 
and exhaust air-distribution systems in pressure classes from minus 2- to plus 10-inch 
wg. 

B. See Division 15 Section “Duct Accessories” for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.2 QUALITY ASSURANCE 

A. NFPA Compliance: 
1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

1.3 MATERIALS 

A. Sheet metal: Comply with SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible" for acceptable materials, material thicknesses, and duct construction 
methods, unless otherwise indicated.  Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light 
when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts. 

1.4 RECTANGULAR DUCT FABRICATION 

A. Fabricate ducts, elbows, transitions, offsets, branch connections, and other 
construction according to SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible" and complying with requirements for metal thickness, reinforcing types and 
intervals, tie-rod applications, and joint types and intervals. 

B. Transverse Joints:  Prefabricated slide-on joints and components constructed using 
manufacturer's guidelines for material thickness, reinforcement size and spacing, and 
joint reinforcement. 

C. Formed-On Flanges:  Construct according to SMACNA's "HVAC Duct Construction 
Standards--Metal and Flexible," Figure 1-4, using corner, bolt, cleat, and gasket details. 

 
 
 

END OF SECTION 15815 
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SECTION 15820 – DUCT ACCESSORIES 

1.1 SUMMARY 

A. This section covers all the accessory components for the dust systems. 

B. Comply with NFPA 90A, “Installation of Air Conditioning and Ventilating Systems,” and 
NFPA 90B, “Installation of Warm Air Heating and Air Conditioning Systems.”  

C. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods.  

1.2 MATERIALS  

A. Dampers:  Multiple-blade, parallel action gravity balanced, with center-pivoted blades 
of maximum 6-inch width, with sealed edges, assembled in rattle-free manner with 90-
degree stop, steel ball bearings, and axles; adjustment device to permit setting for 
varying differential static pressure. 

B. Volume Dampers:  Factory fabricated, with required hardware and accessories.  Stiffen 
damper blades for stability.  Include locking device to hold single-blade dampers in a 
fixed position without vibration.  Close duct penetrations for damper components to 
seal duct consistent with pressure class. 

C. Standard Volume Dampers:  Multiple- or single-blade, parallel- or opposed-blade 
design as indicated, standard leakage rating, with linkage outside airstream, and 
suitable for horizontal or vertical applications. 

D. Damper Hardware:  Zinc-plated, die-cast core with dial and handle made of 3/32-inch 
thick zinc-plated steel, and a 3/4-inch hexagon locking nut.  Include center hole to suit 
damper operating-rod size.  Include elevated platform for insulated duct mounting. 

E. Fire dampers: Fire dampers shall be labeled according to UL 555 for 1-1/2 hours. 

1. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 
0.034-inch-thick galvanized steel; with mitered and interlocking corners. 

2. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 
a. Minimum Thickness:  0.052 or 0.138 inch thick as indicated and of length to 

suit application. 
b. Exceptions:  Omit sleeve where damper frame width permits direct 

attachment of perimeter mounting angles on each side of wall or floor, and 
thickness of damper frame complies with sleeve requirements. 

3. Mounting Orientation:  Vertical or horizontal as indicated. 
4. Blades:  Roll-formed, interlocking, 0.034-inch-thick, galvanized sheet steel.  In 

place of interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel 
blade connectors. 
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5. Horizontal Dampers:  Include blade lock and stainless-steel closure spring. 
6. Fusible Links:  Replaceable, 165 deg F rated. 

F. Turning Vanes: Fabricate to comply with SMACNA's "HVAC Duct Construction 
Standards--Metal and Flexible" for vanes and vane runners.  Vane runners shall 
automatically align vanes. 

G. Manufactured Turning Vanes:  Fabricate 1-1/2-inch-wide, double-vane, curved blades 
of galvanized sheet steel set 3/4 inch o.c.; support with bars perpendicular to blades 
set 2 inches o.c.; and set into vane runners suitable for duct mounting. 

H. Duct-Mounted Access Doors:  Fabricate doors airtight and suitable for duct pressure 
class. 

1. Door:  Double wall, duct mounting, and rectangular; fabricated of galvanized 
sheet metal with insulation fill and thickness as indicated for duct pressure class.  
Include vision panel where indicated.  Include 1-by-1-inch butt or piano hinge and 
cam latches. 
a. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
b. Provide number of hinges and locks as required. 

I. Flexible Connectors:  Flame-retardant or noncombustible fabrics, coatings, and 
adhesives complying with UL 181, Class 1. 

J. Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 

K. Insulated-Duct Connectors:  UL 181, Class 1, 2-ply vinyl film supported by helically 
wound, spring-steel wire; fibrous-glass insulation; aluminized vapor barrier film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm. 
3. Temperature Range:  Minus 10 to plus 160 deg F. 

L. Flexible Duct Clamps:  Nylon strap, in sizes 3 through 18 inches to suit duct size. 
 
 
 
 
 

END OF SECTION 15820 
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SECTION 15838 – POWER VENTILATORS 

1.1 SUMMARY 

A. This Section includes the following: 

1. Ceiling-mounting ventilators. 

2. UL Standard:  Power ventilators shall comply with UL 705. 

1.2 MATERIALS 

A. Ceiling Mounted Ventilators:  Centrifugal fans designed for installing in ceiling or wall or 
for concealed in-line applications. 

B. Housing:  Steel, lined with acoustical insulation. 

C. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, 
and fan wheel shall be removable for service. 

D. Grille:  Polystyrene, louvered grille with flange on intake and thumbscrew attachment to 
fan housing. 

E. Electrical Requirements:  Junction box for electrical connection on housing and 
receptacle for motor plug-in. 

F. Accessories: 

1. Manual Starter Switch:  Single-pole rocker switch assembly with cover and pilot 
light. 

2. Time-Delay Switch:  Assembly with single-pole rocker switch, timer, and cover 
plate. 

3. Motion Sensor:  Motion detector with adjustable shutoff timer. 
4. Isolation:  Rubber-in-shear vibration isolators. 
5. Anodized aluminum (color selected) block vents, or pitched roof caps (color 

selected). 

G. Energy Star rated  

1.3 SOURCE QUALITY CONTROL 

A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan 
Sound Ratings from Laboratory Test Data."  Factory test fans according to AMCA 300, 
"Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-
Certified Ratings Seal. 
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B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests and ratings according to AMCA 210, 
"Laboratory Methods of Testing Fans for Rating." 

 
 
 
 
 
 
 

 
END OF SECTION 15838 
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SECTION 15855 – DIFFUSERS, REGISTERS, AND GRILLES 

1.1 SUMMARY 

A. This Section includes ceiling and wall mounted diffusers, registers, and grilles. 

1.2 MATERIALS 

A. Grilles Fixed Face (RG) and (TG): 
1. Basis of Design: Refer to schedule on Drawings. 
2. Material:  Steel 
3. Finish:  Baked enamel, color selected by Architect. 
4. Mounting & Frame:  Provide as required for the type of surface. 

B. Supply Diffuser: (SD) 
1. Location:  Ceiling 
2. Material:  Steel 
3. Frame:  As required to match the ceiling type. 
4. Type:  Louvered vane design with inner vane assembly, removable and 

adjustable. 
5. Finish:  Baked white enamel. 

C. Exhaust Registers (ER) 
1. Location:  Ceiling or wall. 
2. Material:  Steel. 
3. Type:  Louvered Blade, with 1-1/2” border, 0.750 blade spacing - 45° blade. 
4. Damper:  Opposed blade, key operated. 
5. Finish:  Baked white enamel. 

D. Supply Registers (SR) - Fixed Face: 
1. Basis of Design: Refer to schedule on Drawings. 
2. Material:  Steel 
3. Finish:  Baked enamel, color selected by Architect. 
4. Mounting & Frame:  Surface mount. 
5. Frame:  As required for the type of surface. 

1.3 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate diffusers, registers, and grilles according to 
ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets." 

 
 

 
END OF SECTION 15855 
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SECTION 15950 – TESTING, ADJUSTING, AND BALANCING 

1.1 SUMMARY 

A. This Section includes TAB produce design objectives for the following: 

1. Air Systems: 
2. HVAC equipment quantitative-performance settings. 
3. Verifying that automatic control devices are functioning properly. 
4. Reporting results of activities and procedures specified in this Section. 

1.2 QUALITY ASSURANCE 

A. TAB Firm Qualifications:  Engage a TAB firm certified by NEBB. 

B. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes 
the following: 

1. Review field data reports to validate accuracy of data and to prepare certified 
TAB reports. 

2. Certify that TAB team complied with approved TAB plan and the procedures 
specified and referenced in this Specification. 

 

C. TAB Report Forms:  Use standard forms from NEBB's "Procedural Standards for 
Testing, Adjusting, and Balancing of Environmental Systems" or SMACNA's "HVAC 
Systems - Testing, Adjusting, and Balancing." 

1.3 COORDINATION 

A. Coordinate the efforts of factory-authorized service representatives for systems and 
equipment, HVAC controls installers, and other mechanics to operate HVAC systems 
and equipment to support and assist TAB activities. 

1.4 WARRANTY 

A. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist 
in completing requirements of the Contract Documents if TAB firm fails to comply with 
the Contract Documents.  Guarantee shall include the following provisions: 

1. The certified TAB firm has tested and balanced systems according to the 
Contract Documents. 

2. Systems are balanced to optimum performance capabilities within design and 
installation limits. 
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1.5 ADJUSTING, BALANCING, TESTING AND INSPECTION 

A. Procedure:  Testing, balancing, and adjusting shall be performed in accordance with 
NEBB Procedural Standards for Testing-Adjusting-Balancing of Environmental 
Systems, using approved field instruments specified and rendering a concise, certified 
report of results.  Testing for leakage of high pressure ductwork systems shall be 
performed in accordance with SMACNA Manual for the Balancing and Adjustment of 
Air Distribution Systems. 

B. Field tests:  Proposed testing program shall be submitted to the engineer at least two 
weeks prior to the scheduled test to assure agreement as to personnel and 
instrumentation required and scope of testing program. 

1.6 TEST DATA 

A. Typewritten schedules of readings taken during the balancing and testing operations 
indicating the required or specified reading, the first reading, and the final balanced 
reading shall be provided for the following: 

1. Air Balance: 
a. Fans: Size, type, speed in rpm, outlet velocity in fpm, static pressure in 

inches water gauge, air quantity in cfm, and motor load in amperes. 
b. Furnaces:  Sizes, types, fan speed in rpm, outlet velocity in fpm, external 

static pressure in inches water gauge, air quantity in cfm, and motor load in 
amperes. 

c. Air Outlets and Inlets:  Size, velocity in fpm, and air quantity in cfm. 
 

 
 
 

END OF SECTION 15950 
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS 

1.1 SUMMARY 

A. This Section includes the following: 

1. Supporting devices for electrical components. 
2. Electrical identification. 
3. Electricity-metering components. 
4. Cutting and patching for electrical construction. 

1.2 SUPPORTING DEVICES 

A. Material:  Cold-formed steel, with corrosion-resistant coating acceptable to authorities 
having jurisdiction. 

B. Metal Items for Use Outdoors or in Damp Locations:  Hot-dip galvanized steel. 

C. Cable Supports for Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug for nonarmored electrical cables in riser 
conduits.  Plugs have number and size of conductor gripping holes as required to suit 
individual risers.  Body constructed of malleable-iron casting with hot-dip galvanized 
finish. 

D. Expansion Anchors:  Carbon-steel wedge or sleeve type. 

E. Toggle Bolts:  All-steel springhead type. 

1.3 ELECTRICAL IDENTIFICATION 

A. Identification Devices:  A single type of identification product for each application 
category.  Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications. 

B. Underground Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape 
with the following features: 

1. Not less than 6 inches wide by 4 mils thick (150 mm wide by 0.102 mm thick). 
2. Compounded for permanent direct-burial service. 
3. Embedded continuous metallic strip or core. 
4. Printed legend that indicates type of underground line. 
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1.4 EQUIPMENT FOR UTILITY COMPANY'S ELECTRICITY METERING 

A. Current-Transformer Cabinets:  Comply with requirements of electrical power utility 
company. 

B. Meter Sockets:  Comply with requirements of electrical power utility company. 

END OF SECTION 16050 

BASIC ELECTRICAL MATERIALS AND METHODS           16050 - 2 



White's Livery Apartments 
Buffalo, New York 
SSA Project No. 08.14 
 

SECTION 16056 – ELECTRICAL & MECHANICAL COORDINATION 

1.1 WORK INCLUDED 

A. Work included in this section:  Materials, equipment, fabrication, installation, and tests 
in conformity with applicable codes and authorities having jurisdiction for the following: 

1. Disconnects and safety switches for mechanical equipment. 
2. Fuses for equipment provided, and starters and disconnect switches. 

1.2 WORK REQUIRED UNDER DIVISION 16 

A. The Electrical Contractor, under Division 16, shall provide all power wiring and conduit 
to junction box, to disconnect switch on unit, to motor starters and contractors, and 
between motor starters and contactors to motor or other load.  Electrical Contractor 
shall be responsible for proper direction of rotation for all three-phase equipment.  The 
Electrical Contractor shall mount all starters, disconnects. 

B. The Electrical Contractor shall provide disconnect switches sized as required or 
thermal switches with pilot lights, on all mechanical equipment not furnished by 
Division 15 and as required by the National Electrical Code, when equipment is not 
supplied with same. 

C. The Electrical Contractor shall provide single or three-phase AC power, as required, to 
all mechanical equipment furnished and installed by Division 15. 

D. All control devices (thermostats, etc.) required for mechanical equipment operation 
shall be furnished, installed, and wired by the Mechanical Contractor. 

E. The Electrical Contractor shall, when requested, disconnect all existing power 
connections to mechanical equipment prior to removal of equipment by others. 

F. The Electrical Contractor shall not purchase materials or initiate roughing work of 
electrical connections to equipment provided by other Contractors until receipt of 
reviewed submittals and coordination is completed. 

1.3 SAFETY SWITCH 

A. Square D Co. Heavy Duty Series:  Westinghouse Electric Corp. H-600, with the 
following: 

1. Fused or unfused as required. 
2. Fused switches equipped with fuse-holders to accept only the fuses specified in 

Section 16181 (U.L. Class RK-1, RK-5, L). 
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3. NEMA 1 enclosure unless otherwise indicated on drawing or required.  3R for 
devices installed outdoors. 

4. Switch rated 240V for 120V, 208V, 340V circuits. 
5. Solid neutral bus when neutral or grounding conductor is included with circuit. 

1.4 CONTROL WIRING 

A. Provide control wiring and connections. 

B. Where control circuit interlocking is required between individually mounted motor 
controllers, provide a single pole on-off switch in a threaded type box mounted 
adjacent to motor safety switches which are remote from the control transformer to 
enable the interlock circuit to be opened when the motor safety switch is opened. 

1.5 DISCONNECTS 

A. Motor Controllers:  Provide safety switch for all motor controllers.  Provide combination 
type starter-disconnect unless otherwise noted on drawings. 

B. Motors:  Provide a disconnect switch for all motors.  Provide a separate safety switch 
for motors which are not within sight of the starter. 

C. Provide safety switches for all factory packaged equipment. 

D. Provide NEMA 3R safety switch for all rooftop and outdoor equipment. 

E. Provide unit mounted disconnect switches for all equipment such as unit heaters, fans, 
unit ventilators, incremental units, etc. 

 
 

END OF SECTION 16056 
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SECTION 16060 - GROUNDING AND BONDING 

1.1 SUMMARY 

A. This Section includes grounding of electrical systems and equipment.  Grounding 
requirements specified in this Section may be supplemented by special requirements 
of systems described in other Sections. 

1.2 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 16 Section "Conductors and Cables." 

B. Material:  copper. 

C. Equipment Grounding Conductors:  Insulated with green-colored insulation. 

D. Grounding Electrode Conductors:  Stranded cable. 

E. Underground Conductors:  Bare, tinned, stranded, unless otherwise indicated. 

1.3 EQUIPMENT GROUNDING CONDUCTORS 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment 
grounding conductors, unless specific types, larger sizes, or more conductors than 
required by NFPA 70 are indicated. 

B. Install insulated equipment grounding conductor with circuit conductors for the 
following items, in addition to those required by NEC: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 

C. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic 
raceways unless they are designated for telephone or data cables. 
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1.4 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality-control testing: 

1. After installing grounding system but before permanent electrical circuitry has 
been energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, 
and at ground test wells.  Measure ground resistance not less than two full days 
after the last trace of precipitation, and without the soil being moistened by any 
means other than natural drainage or seepage and without chemical treatment or 
other artificial means of reducing natural ground resistance.  Perform tests, by 
the fall-of-potential method according to IEEE 81. 

3. Provide drawings locating each ground rod and ground rod assembly and other 
grounding electrodes, identify each by letter in alphabetical order, and key to the 
record of tests and observations.  Include the number of rods driven and their 
depth at each location and include observations of weather and other 
phenomena that may affect test results.  Describe measures taken to improve 
test results. 

4. Excessive Ground Resistance:  If resistance to ground exceeds specified values, 
notify Architect promptly and include recommendations to reduce ground 
resistance. 

END OF SECTION 16060 
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SECTION 16120 - CONDUCTORS AND CABLES 

1.1 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, 
and terminations for wiring systems rated 600 V and less. 

1.2 CONDUCTORS AND CABLES 

A. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 
construction, and ratings. 

B. Conductor Material: Copper complying with NEMA WC  5 solid conductor for No. 10 
AWG and smaller, stranded for No. 8 AWG and larger. 

C. Conductor Insulation Types:  Type THHN-THWN complying with NEMA WC 5. 

D. Multi-conductor Cable: Metal-clad cable, Type MC Type SO and NM with ground wire. 

1.3 CONDUCTOR AND INSULATION APPLICATIONS 

A. Service Entrance: Type THHN-THWN, single conductors in raceway. 

B. Exposed Feeders: Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single 
conductors in raceway, and Service-Entrance Cable, type SE-style SER. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:  
Type THHN-THWN, single conductors in raceway. 

E. Exposed Branch Circuits, including in Crawlspaces: Type THHN-THWN, single 
conductors in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, 
single conductors in raceway and Metal-clad cable, type MC. 

G. Branch Circuits Concealed in Concrete and below Slabs-on-Grade:  Type THHN-
THWN, single conductors in raceway. 

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord. 

I. Fire Alarm Circuits: Type THHN-THWN, in raceway. 

J. Class 1 Control Circuits: Type THHN-THWN, in raceway. 
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K. Class 2 Control Circuits: Type THHN-THWN, in raceway. 

1.4 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality-control testing: 

1. After installing conductors and cables and before electrical circuitry has been 
energized, test for compliance with requirements. 

2. Perform each electrical test and visual and mechanical inspection stated in 
NETA ATS, Section 7.3.1.  Certify compliance with test parameters. 

B. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

 

 

END OF SECTION 16120 
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SECTION 16130 - RACEWAYS AND BOXES 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical 
wiring. 

1.2 METAL CONDUIT AND TUBING 

A. Rigid Steel Conduit:  ANSI C80.1. 

B. Plastic-Coated Steel Conduit and Fittings:  NEMA RN 1. 

C. Plastic-Coated IMC and Fittings:  NEMA RN 1. 

D. EMT and Fittings:  ANSI C80.3. 

1. Fittings:  Steel Set-screw type. 

E. LFMC:  Flexible steel conduit with PVC jacket. 

F. Fittings:  NEMA FB 1; compatible with conduit and tubing materials. 

1.3 NONMETALLIC CONDUIT AND TUBING 

A. ENT:  NEMA TC 13. 

B. RNC:  NEMA TC 2, Schedule 40 and Schedule 80 PVC. 

C. ENT and RNC Fittings:  NEMA TC 3; match to conduit or tubing type and material. 

D. LFNC:  UL 1660. 

E. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

F.  Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover. 

G Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 
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1.4 RACEWAY APPLICATION 

A. Outdoors: 

1. Exposed:  Rigid steel. 
2. Concealed:  Rigid steel. 
3. Underground, Single Run: Rigid Steel or PVC Schedule 80. 
4. Underground, Grouped: Rigid Steel or PVC Schedule 80. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
6. Boxes and Enclosures:  NEMA 250, Type  3R. 

B. Indoors: 

1. Exposed:  EMT. 
2. Concealed:  EMT. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC; except use 
LFMC in damp or wet locations. 

4. Damp or Wet Locations:  Rigid steel conduit. 
5. Boxes and Enclosures:  NEMA 250, Type 1, except as follows: 

a. Damp or Wet Locations:  NEMA 250, Type 4, stainless steel. 

C. Minimum Raceway Size:  1/2-inch trade size (DN 16). 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 
1. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use 

with that material.  Patch all nicks and scrapes in PVC coating after installing 
conduits. 

E. Do not install aluminum conduits embedded in or in contact with concrete. 

1.5 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and 
cabinets are without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 16130 
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SECTION 16140 - WIRING DEVICES 

1.1 SUMMARY 

A. This Section includes the following: 

1. Single and duplex receptacles, ground-fault circuit interrupters. 
2. Single-pole snap switches and dimmer switches. 
3. Device wall plates. 
4. Multi-outlet assemblies. 

1.2 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

1. Cord and Plug Sets:  Match equipment requirements. 

1.3 RECEPTACLES 

A. Straight-Blade-Type Receptacles:  Comply with NEMA WD 1, NEMA WD 6, DSCC W-
C-596G, and UL 498. 

B. Straight-Blade and Locking Receptacles:  Heavy-Duty grade. 

C. GFCI Receptacles:  Straight blade, Heavy-Duty grade, with integral NEMA WD 6, 
Configuration 5-20R duplex receptacle; complying with UL 498 and UL 943.  Design 
units for installation in a 2-3/4-inch- (70-mm-) deep outlet box without an adapter. 

D. Hazardous (Classified) Location Receptacles:  Comply with NEMA FB 11. 

1.4 CORD AND PLUG SETS 

A. Description:  Match voltage and current ratings and number of conductors to 
requirements of equipment being connected. 

1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; 
with green-insulated grounding conductor and equipment-rating ampacity plus a 
minimum of 30 percent. 

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle 
type for connection. 

 
 

WIRING DEVICES                16140-1 



White's Livery Apartments 
Buffalo, New York 
SSA Project No. 08.14 
 
1.5 SWITCHES 

A. Single- and Double-Pole Switches:  Comply with DSCC W-C-896F and UL 20. 

B. Snap Switches:  Heavy-Duty grade, quiet type. 

C. Combination Switch and Receptacle:  Both devices in a single gang unit with plaster 
ears and removable tab connector that permit separate or common feed connection. 

1. Switch:  20 A, 120/277-V ac. 
2. Receptacle:  NEMA WD 6, Configuration 5-15R. 

D. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on/off 
switches and audible frequency and EMI/RFI filters. 

1. Control:  Continuously adjustable slider; with single-pole or three-way switching 
to suit connections. 

2. Incandescent Lamp Dimmers:  Modular, 120 V, 60 Hz with continuously 
adjustable rotary knob, toggle switch, or slider; single pole with soft tap or other 
quiet switch; EMI/RFI filter to eliminate interference; and 5-inch (130-mm) wire 
connecting leads. 

1.6 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces: 

a. Apartments:  Smooth, high-impact thermoplastic. 

1.7 MULTIOUTLET ASSEMBLIES 

A. Components of Assemblies:  Products from a single manufacturer designed for use as 
a complete, matching assembly of raceways and receptacles. 

B. Raceway Material:  Metal, with manufacturer's standard finish. 

C. Wire:  No. 12 AWG. 

1.8 FINISHES 

A. Color: 
1. Wiring Devices Connected to Normal Power System: As selected by Architect, 

unless otherwise indicated or required by NFPA 70. 

END OF SECTION 16140 
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SECTION 16410 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

1.1 SUMMARY 

A. This Section includes individually mounted enclosed switches and circuit breakers 
used for the following: 

1. Motor and equipment disconnecting means. 

B. Related Sections include the following: 

1. Division 16 Section "Wiring Devices" for attachment plugs, receptacles, and 
toggle switches used for disconnecting means. 

2. Division 16 Section "Fuses" for fusible devices. 

1.2 ENCLOSED SWITCHES 

A. Enclosed, Non-fusible Switch:  NEMA KS 1, Type HD, with lockable handle. 

B. Enclosed, Fusible Switch, 800 A and Smaller:  NEMA KS 1, Type HD, with clips to 
accommodate specified fuses, lockable handle with two padlocks, and interlocked with 
cover in closed position. 

1.3 ENCLOSED CIRCUIT BREAKERS 

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available 
fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through 
ratings less than NEMA FU 1, RK-5. 

4. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip 
sensitivity. 

5. Molded-Case Switch:  Molded-case circuit breaker without trip units. 

B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip 
ratings, and number of poles. 

1. Lugs:  Mechanical style suitable for number, size, trip ratings, and material of 
conductors. 
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2. Application Listing:  Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HACR for heating, air-conditioning, and 
refrigerating equipment. 

3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

4. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 
percent of rated voltage. 

1.4 ENCLOSURES 

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 
2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel. 
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

1.5 CONNECTIONS 

A. Install equipment grounding connections for switches and circuit breakers with ground 
continuity to main electrical ground bus. 

B. Install power wiring.  Install wiring between switches and circuit breakers, and control 
and indication devices. 

C. 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. 

END OF SECTION 16410 
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SECTION 16442 - PANELBOARDS 

1.1 SUMMARY 

A. This Section includes load centers and panelboards, overcurrent protective devices, 
and associated auxiliary equipment rated 600 V and less for the following types: 

1. Lighting and appliance branch-circuit panelboards. 
2. Distribution panelboards. 

1.2 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 FABRICATION AND FEATURES 

A. Enclosures:  Surface-mounted cabinets.  NEMA PB 1, Type 1, to meet environmental 
conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 
2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel. 
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

B. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 
hinged trim cover (Door in Door option). 

C. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or 
primer coat. 

D. Directory Card:  With transparent protective cover, mounted inside metal frame, inside 
panelboard door. 

E. Bus:  Hard-drawn copper, 98 percent conductivity. 

F. Main and Neutral Lugs:  Mechanical type suitable for use with conductor material. 
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G. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground 
conductors; bonded to box. 

2.2 PANELBOARD SHORT-CIRCUIT RATING 

A. UL label indicating series-connected rating with integral or remote upstream devices.  
Include size and type of upstream device allowable, branch devices allowable, and UL 
series-connected short-circuit rating. 

B. Protective Device Evaluation Study:  A protective device evaluation study shall be 
performed to determine the adequacy of circuit breakers, switches, and fuses by 
tabulation and comparing the short circuit ratings of these devices with the calculated 
fault currents. 

2.3 PROTECTIVE DEVICE COORDINATION STUDY 

A. A protective device coordination study shall be performed to provide the necessary 
calculations and logic decisions required to select or to check the selection of power 
fuse ratings, protective relay characteristics and settings, ratios and characteristics of 
associated current transformers, and low voltage breaker trip characteristics and 
settings.  The objective of the study is to obtain optimum protective and coordination 
performance from these devices. 

B. The coordination study shall include all medium and low voltage classes of equipment 
from the manhole (taping point) incoming line protective device down to and including 
sub-station, low voltage distribution (new and existing) panelboards.  Phase and 
ground overcurrent protection shall be included as well as settings of all other 
adjustable protective devices. 

C. Study Report:  The results of the power system study shall be summarized in a final 
report.  The report shall include the following sections: 

1. Description, purpose, basis and scope of the study, and a single line diagram of 
the portion of the power system which is included within the scope of the study. 

2. Tabulations of circuit breaker, fuse and other protective device ratings versus 
calculated short circuit duties, and commentary regarding same. 

3. Protective device time versus current coordination curves, tabulations of relay 
and circuit breaker trip settings, fuse selection, and commentary regarding same. 

4. Fault current calculations including a definition of terms and guide for 
interpretation of computer printout. 

D. Protective Device Testing, Calibration, and Adjustment:  Contractor shall provide the 
services of a qualified field engineer and necessary tools and equipment to test, 
calibrate and adjust the protective relays and circuit breaker trip devices in accordance 
with the recommendations of the power system study. 

2.4 LOAD CENTERS 
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A. Overcurrent Protective Devices:  Plug-in, full-module circuit breaker. 

B. Conductor Connectors:  Mechanical type for main, neutral, and ground lugs and buses. 

2.5 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 

B. Doors:  Front mounted with concealed hinges; secured with flush latch with tumbler 
lock; keyed alike. 

2.6 DISTRIBUTION PANELBOARDS 

A. Doors:  Front mounted, except omit in fused-switch panelboards; secured with vault-
type latch with tumbler lock; keyed alike. 

B. Main Overcurrent Protective Devices:  Circuit breaker. 

C. Branch overcurrent protective devices shall be one of the following: 

1. For Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers. 
2. For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; 

plug-in circuit breakers where individual positive-locking device requires 
mechanical release for removal. 

2.7 OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available 
fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through 
ratings less than NEMA FU 1, RK-5. 

4. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip 
sensitivity. 

B. Molded-Case Circuit-Breaker Features and Accessories.  Standard frame sizes, trip 
ratings, and number of poles. 

1. Lugs:  Mechanical style, suitable for number, size, trip ratings, and material of 
conductors. 
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2. Application Listing:  Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HACR for heating, air-conditioning, and 
refrigerating equipment. 

3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

4. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 
percent of rated voltage. 

END OF SECTION 16442 
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SECTION 16491 - FUSES 

1.1 SUMMARY 

A. This Section includes cartridge fuses, rated 600 V and less, for use in switches, and 
spare fuse cabinets. 

1.2 COORDINATION 

A. Coordinate fuse ratings with HVAC and refrigeration equipment nameplate limitations 
of maximum fuse size. 

1.3 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged in original cartons or containers and identified with labels describing 
contents. 

1. Fuses:  Quantity equal to 20 percent of each fuse type and size, but not fewer 
than 3 of each type and size. 

1.4 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating 
indicated; voltage rating consistent with circuit voltage. 

 

END OF SECTION 16491 
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SECTION 16511 - LIGHTING 

1.1 SUMMARY 

A. This Section includes the following: 

1. Lighting fixtures with lamps and ballasts. 
2. Exit signs. 

B. Provide and install items as specified herein and listed on the Lighting Fixture 
Schedule on the drawings. 

C. Furnish and install all lighting fixtures complete with lamps. 

1.2 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NFPA 70. 

C. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit 
signs. 

1.3 FIXTURES AND COMPONENTS, GENERAL 

A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed 
fixtures. 

B. Incandescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according 
to NEMA LE 5A. 

C. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable. 

D. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5B. 
1. Temperatures Minus 20 deg FMinus 29 deg C and Higher:  Electromagnetic type 

designed for use with high-output lamps 

1.4 EXIT SIGNS 
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A. General:  Comply with UL 924; for sign colors and lettering size, comply with 
authorities having jurisdiction. 

B. Internally Lighted Signs: 

1. Lamps for AC Operation:  Light-emitting diodes, 70,000 hours minimum of rated 
lamp life. 

C. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained 
power pack. 

1. Battery:  Sealed, maintenance-free, nickel-cadmium type with special warranty. 
2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
3. Operation:  Relay automatically energizes lamp from battery when circuit voltage 

drops to 80 percent of nominal voltage or below.  When normal voltage is 
restored, relay disconnects lamps from battery, and battery is automatically 
recharged and floated on charger. 

1.5 EMERGENCY LIGHTING UNITS 

A. General:  Self-contained units complying with UL 924. 

1. Battery:  Sealed, maintenance-free, lead-acid type with minimum 10-year 
nominal life and special warranty. 

2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 

END OF SECTION 16511 
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SECTION 16720 - FIRE ALARM 

1.1 SUMMARY 

A. This Section includes fire alarm systems with manual stations, detectors, signal 
equipment, controls. 

1.2 SYSTEM DESCRIPTION 

A. General:  Non-coded, addressable-analog system with manual and automatic alarm 
initiation; automatic sensitivity control of certain smoke detectors; and multiplexed 
signal transmission dedicated to fire alarm service only. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is an authorized representative of 
the FACP manufacturer for both installation and maintenance of units required for this 
Project. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing systems similar to 
those indicated for this Project and with a record of successful in-service performance. 

C. Source Limitations:  Obtain fire alarm system components through one source from a 
single manufacturer. 

D. Compliance with Local Requirements:  Comply with applicable building code, local 
ordinances and regulations, and requirements of authorities having jurisdiction. 

E. Comply with NFPA 72. 

1.4 MATERIALS 

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

1. Edwards Systems Technology; Unit of General Signal. 
2. Simple/Grinnell Fire Protection Systems. 
3. Notifier; Div. of Pittway Corp. 
4. Mircom 

B. MANUAL PULL STATIONS 

1. Description:  Fabricated of metal or plastic, and finished in red with molded, 
raised-letter operating instructions of contrasting color. 
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2. Double-action mechanism requires two actions, such as a push and a pull, to 
initiate an alarm. 

3. Integral Addressable Module:  Arranged to communicate manual-station status 
(normal, alarm, or trouble) to the FACP. 

C. SMOKE DETECTORS 

1. Photoelectric Smoke Detectors:  Include the following features: 
a. Sensor:  LED or infrared light source with matching silicon-cell receiver. 
b. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 

percent/mm) smoke obscuration when tested according to UL 268A. 
c. Integral Thermal Detector:  Fixed-temperature type with 135 deg F (57 

deg C) setting. 

D. IONIZATION DETECTOR: 

1. Responsive to both visible and invisible products of combustion. 
2. Self-compensating for changes in environmental conditions. 

E. PLUG-IN BASE WITH SOUNDER: 

1. Base includes Horn Assembly:  When the detector alarms it will activate sounder. 

F. DUCT SMOKE DETECTOR:  

1. Ionization type. 
2. Sampling Tube:  Design and dimensions as recommended by the manufacturer 

for the specific duct size, air velocity, and installation conditions where applied. 
3. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

G. OTHER DETECTORS 

1. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 
deg F (57 deg C) or rate of rise of temperature that exceeds 15 deg F (8.3 deg C) 
per minute, unless otherwise indicated. 
a. Mounting:  Plug-in base, interchangeable with smoke detector bases. 
b. Integral Addressable Module:  Arranged to communicate detector status 

(normal, alarm, or trouble) to the FACP. 

2. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds 
a fixed temperature of 190 deg F (88 deg C). 
a. Mounting:  Plug-in base, interchangeable with smoke detector bases. 
b. Integral Addressable Module:  Arranged to communicate detector status 

(normal, alarm, or trouble) to the FACP. 

H. NOTIFICATION APPLIANCES 

1. Description:  Equip for mounting as indicated and have screw terminals for 
system connections. 
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2. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly. 

3. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971 with clear or 
nominal white polycarbonate lens.  Mount lens on an aluminum faceplate.  The 
word "FIRE" is engraved in minimum 1-inch- (25-mm-) high letters on the lens. 

4. Horns: Electric-vibrating-polarized type,24-V dc; with provision for housing the 
operating mechanism behind a grille. Horns produce a sound-pressure level of 
90 dB, measured 10 feet (3m) from the horn. 

I. REMOTE DEVICE LOCATION-INDICATING LIGHTS AND IDENTIFICATION PLATES 

1. Description:  LED indicating light near each smoke detector that may not be 
readily visible, and each sprinkler water-flow switch and valve-tamper switch.  
Light is connected to flash when the associated device is in an alarm or trouble 
mode.  Lamp is flush mounted in a single gang wall plate.  A red, laminated, 
phenolic-resin identification plate at the indicating light identifies, in engraved 
white letters, device initiating the signal and room where the smoke detector or 
valve is located.  For water-flow switches, the identification plate also designates 
protected spaces downstream from the water-flow switch. 

J. CENTRAL FACP 

1. Cabinet:  Lockable steel enclosure.  Arrange interior components so operations 
required for testing or for normal maintenance of the system are performed from 
the front of the enclosure.  If more than one unit is required to form a complete 
control panel, fabricate with matching modular unit enclosure to accommodate 
components and to allow ample gutter space for field wiring and interconnecting 
panels. 
a. Identify each enclosure with an engraved, red, laminated, phenolic-resin 

nameplate with lettering not less than 1 inch (25 mm) high.  Identify 
individual components and modules within cabinets with permanent labels. 

b. Mounting:  Flush. 

K. REMOTE ANNUNCIATOR 

1. Description:  Duplicate annunciator functions of the FACP for alarm, supervisory, 
and trouble indications.  Also duplicate manual switching functions of the FACP, 
including acknowledging, silencing, reset, and test. 
a. Mounting:  Flush cabinet, NEMA 250, Class 1. 

L. EMERGENCY POWER SUPPLY 

1. General:  Components include valve-regulated, recombinant lead acid battery; 
charger; and an automatic transfer switch. 
a. Battery Nominal Life Expectancy:  10 years, minimum. 

2. Battery Capacity:  Comply with NFPA 72. 
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3. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  
Provide capacity for 150 percent of the connected system load while maintaining 
batteries at full charge.  If batteries are fully discharged, the charger recharges 
them completely within four hours.  Charger output is supervised as part of 
system power supply supervision. 

4. Integral Automatic Transfer Switch:  Transfers the load to the battery without loss 
of signals or status indications when normal power fails. 

M. ADDRESSABLE INTERFACE DEVICE 

1. Description:  Microelectronic monitor module listed for use in providing a 
multiplex system address for listed fire and sprinkler alarm-initiating devices with 
normally open contacts. 

2. Integral Relay:  Capable of providing a direct signal to the elevator controller to 
initiate elevator recall or to a circuit-breaker shunt trip for power shutdown. 

N. DIGITAL ALARM COMMUNICATOR TRANSMITTER 

1. Listed and labeled under UL 864 and NFPA 72. 

END OF SECTION 16720 
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SECTION 16740 - TELEVISION CABLE SYSTEM 

1.1 GENERAL 

A. Community Cable Television service is to be provided by the Local Cable TV provider  
to the building.  Subscription is by individual tenant contract by the tenant with the 
Local Cable TV provider. 

B. The Electrical Contractor shall furnish and install main service raceway for community 
cable television service. 

C. The Electrical Contractor, under the building contract, is to install outlets for cable 
television in all apartments, wire them individually back to the telephone/TV equipment 
board with provisions for service, on an individual basis from either system. 

D. Cable outlets and wiring system must confirm to all requirements of the Local Cable TV 
provider whether used for the mast or community service. 

E. Outlets and cabling are more fully detailed on the plans. 

1.2 PRODUCTS 

A. Television outlet box shall be separate single device box.  Outlets shall be Female, 
type F connector; Blonder-Tounge # V-ST or approved equal. 

B. All cables shall be RG-6 CATV type cable with 100% shielding to prevent radio 
frequency radiation. 

C. Supply and install any hardware required to attenuate or amplify the signal as required 
to provide to the owner a complete turn-key system. 

D. Furnish required raceway for master TV system and/or cable TV main services. 

E. Provide 120v power source for cable TV system at equipment backboard. 

END OF SECTION 16740 
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SECTION 16742 – TELEPHONE SYSTEMS 

1.1 GENERAL 

A. Scope includes, but not limited to, furnishing and installing main service raceway, 
wiring, furnishing and installing building telephone, and cable system. 

B. Telephone Company to furnish and install main service cable and terminate building 
cables at terminal board. 

C. This Contractor shall furnish and install telephone wiring from telephone board to each 
apartment and also install jack at location shown on plans. 

D. It will be the responsibility of the Electrical Contractor to identify each cable and install 
a permanent tag.  Termination of each cable shall be in a wall connector suitable for 
connection to the Verizon network interface. 

1.2 PRODUCTS 

A. Telephone outlet box shall be separate single device box. 

B. Furnish and install 4-pair Cat. 3 telephone wire from the telephone board to each 
apartment.  Also, the Contractor shall furnish and install RJ11 telephone outlets at 
location shown on plans. 

C. Furnish required raceway for telephone main services. 

D. Provide 120V power source for telephone at equipment backboard. 

1.3 EXECUTION 

A. Install cables concealed in new wall construction or in voids of existing interior walls.  
Cable homeruns can be exposed at points of termination at equipment boards. 

B. Cable Entrance: Use entrance fittings, seals, and waterproof penetrations of the 
building envelope. 

C. Identify system components, wiring, cabling, and terminations according to Division 16 
Section “Basic Electrical Materials and Methods.” 

END OF SECTION 16742 
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