
SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Mechanical sleeve seals. 
5. Sleeves. 
6. Escutcheons. 
7. Grout. 
8. Equipment installation requirements common to equipment sections. 
9. Painting and finishing. 
10. Concrete bases. 
11. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 
1. PVC:  Polyvinyl chloride plastic. 
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G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing and 
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified at 
no additional cost.  If minimum energy ratings or efficiencies are specified, equipment shall 
comply with requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for mechanical installations. 
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B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for mechanical items requiring access that 
are concealed behind finished surfaces.  Access panels and doors are specified in Division 8 
Section "Access Doors." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining 
methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 15 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face 
or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 
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E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping: 
 
1. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.4 TRANSITION FITTINGS 

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 
ends compatible with, piping to be joined. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 
b. Dresser Industries, Inc.; DMD Div. 
c. Ford Meter Box Company, Incorporated (The); Pipe Products Div. 
d. JCM Industries. 
e. Smith-Blair, Inc. 
f. Viking Johnson. 

2. Underground Piping NPS 1-1/2 and Smaller:  Manufactured fitting or coupling. 
3. Underground Piping NPS 2 and Larger:  AWWA C219, metal sleeve-type coupling. 
4. Aboveground Pressure Piping:  Pipe fitting. 

B. Plastic-to-Metal Transition Fittings:  PVC one-piece fitting with manufacturer's Schedule 80 
equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Manufacturers: 

a. Eslon Thermoplastics. 

C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent 
dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Manufacturers: 

a. Thompson Plastics, Inc. 
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D. Plastic-to-Metal Transition Unions:  MSS SP-107, PVC four-part union.  Include brass end, 
solvent-cement-joint end, rubber O-ring, and union nut. 

1. Manufacturers: 

a. NIBCO INC. 
b. NIBCO, Inc.; Chemtrol Div. 

E. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  ASTM C 1173 
with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal 
band on each end. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 
b. Fernco, Inc. 
c. Mission Rubber Company. 
d. Plastic Oddities, Inc. 

2.5 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 
pressure at 180 deg F. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Eclipse, Inc. 
d. Epco Sales, Inc. 
e. Hart Industries, International, Inc. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
minimum working pressure as required to suit system pressures. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Watts Industries, Inc.; Water Products Div. 

BASIC MECHANICAL MATERIALS AND METHODS 15050 - 5 



E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 
washers, and steel backing washers. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
minimum working pressure where required to suit system pressures. 

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Calpico, Inc. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Perfection Corp. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Co., Inc. 
d. Victaulic Co. of America. 

2.6 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 
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2.7 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 
ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 
for attaching to wooden forms. 

2.8 ESCUTCHEONS 

A. 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. 

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

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish. 

E. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw or spring clips, and chrome-
plated finish.   

F. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

G. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.   
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2.9 GROUT 

A. 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:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 15 Sections specifying 
piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation.  Install piping in exposed area within open web 
joist. 

K. Select system components with pressure rating equal to or greater than system operating 
pressure. 
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L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish. 
c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type and set screw. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 

polished chrome-plated finish. 
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 

concealed hinge and set screw or spring clips. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw 

or spring clips. 
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type. 

M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof 
slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings 
below floor slab as required to secure clamping ring if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6. 
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions. 
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c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  
Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  Refer to Division 7 Section 
"Sheet Metal Flashing and Trim" for flashing. 

1) Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
Refer to Division 7 Section "Joint Sealants" for materials and installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 
for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular 
clear space between pipe and sleeve for installing mechanical sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.   

T. Verify final equipment locations for roughing-in. 

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 15 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 
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D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. PVC Nonpressure Piping:  Join according to ASTM D 2855. 

J. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

K. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to 
pipe manufacturer's written instructions. 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 
dissimilar metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 
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3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 PAINTING 

A. Painting of mechanical systems, equipment, and components is specified in Division 9 Section. 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish. 

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 5 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor mechanical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.7 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
mechanical materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 
will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.8 GROUTING 

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 
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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. 

END OF SECTION 15050 





SECTION 15055 - MOTORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes basic requirements for factory-installed motors. 

1.3 DEFINITIONS 

A. Factory-Installed Motor:  A motor installed by motorized-equipment manufacturer as a 
component of equipment. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

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

C. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MOTOR REQUIREMENTS 

A. Motor requirements apply to factory-installed motors except as follows: 

1. Different ratings, performance, or characteristics for motor are specified in another 
Section. 

2. Motorized-equipment manufacturer requires ratings, performance, or characteristics, 
other than those specified in this Section, to meet performance specified. 

MOTORS 15055 - 1 



2.2 MOTOR CHARACTERISTICS 

A. Motors 1/2 HP and Larger:  Three phase. 

B. Motors Smaller Than 1/2 HP:  Single phase. 

C. Frequency Rating:  60 Hz. 

D. Voltage Rating:  NEMA standard voltage selected to operate on nominal circuit voltage to 
which motor is connected. 

E. Service Factor:  1.15 for open dripproof motors; 1.0 for totally enclosed motors. 

F. Duty:  Continuous duty at ambient temperature of 105 deg F and at altitude of 3300 feet above 
sea level. 

G. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

H. Enclosure:  Open dripproof. 

2.3 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 

B. Efficiency:  Premium, as defined in NEMA MG 1. 

C. Stator:  Copper windings, unless otherwise indicated. 

1. Multispeed motors shall have separate winding for each speed. 

D. Rotor:  Squirrel cage, unless otherwise indicated. 

E. Bearings:  Double-shielded, prelubricated ball bearings suitable for radial and thrust loading. 

F. Temperature Rise:  Match insulation rating, unless otherwise indicated. 

G. Insulation:  Class F, unless otherwise indicated. 

H. Code Letter Designation: 
 
1. Motors Smaller Than 15 HP:  Manufacturer's standard starting characteristic. 

I. Enclosure:  Cast iron for motors 7.5 hp and larger; rolled steel for motors smaller than 7.5 hp. 

1. Finish:  Gray enamel. 
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J. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features 
coordinated with an approved by controller manufacturer. 
 
1. Designed with critical vibration frequencies outside operating range of controller output.  
2. Temperature Rise:  Matched to rating for Class B insulation. 
3. Insulation:  Class H. 
4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected 

motors. 

2.4 SINGLE-PHASE MOTORS 

A. Type:  One of the following, to suit starting torque and requirements of specific motor 
application: 

1. Permanent-split capacitor. 
2. Split-phase start, capacitor run. 
3. Capacitor start, capacitor run. 

B. Shaded-Pole Motors:  For motors 1/20 hp and smaller only. 

C. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

D. Bearings:  Ball type for belt-connected motors and other motors with high radial forces on 
motor shaft; sealed, prelubricated-sleeve type for other single-phase motors. 

PART 3 - EXECUTION – NOT USED. 

END OF SECTION 15055 





SECTION 15060 - HANGERS AND SUPPORTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following hangers and supports for mechanical system piping and 
equipment: 

1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Fastener systems. 
5. Equipment supports. 

B. Related Sections include the following: 

1. Division 5 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports. 

2. Division 13 Section "Fire-Suppression Piping" for pipe hangers for fire-protection piping. 
3. Division 15 Section "Mechanical Vibration and Seismic Controls" for vibration isolation 

devices. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 
Supports." 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 
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1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 

B. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel.". 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 
"Hanger and Support Applications" Article for where to use specific hanger and support types. 

B. Manufacturers: 
 
1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. Empire Industries, Inc. 
3. ERICO/Michigan Hanger Co. 
4. PHD Manufacturing, Inc. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
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E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of 
bearing surface of piping. 

2.3 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 

2.4 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels 
and other components. 

B. Manufacturers: 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. Power-Strut Div.; Tyco International, Ltd. 
4. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish, unless bare metal surfaces are indicated. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head. 
c. Masterset Fastening Systems, Inc. 
d. MKT Fastening, LLC. 
e. Powers Fasteners. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in hardened 
portland cement concrete with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used. 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. Powers Fasteners. 
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2.6 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural-steel 
shapes. 

2.7 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Sections specifying piping systems 
and equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated stationary pipes, NPS 1/2 to NPS 30. 

2. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30, from 2 
rods if longitudinal movement caused by expansion and contraction might occur. 

3. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 to 
NPS 20, from single rod if horizontal movement caused by expansion and contraction 
might occur. 

4. Uni-strut Vibraclamp (BVT Series) from B-Line for use in building grid system. 

F. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to 
NPS 20. 
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2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 
NPS 3/4 to NPS 20, if longer ends are required for riser clamps. 

G. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

H. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

I. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
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1. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

2. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

J. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement. 
2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with 

springs. 
3. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
4. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress 

from one support to another support, critical terminal, or connected equipment.  Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability.  These 
supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member. 

K. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections. 

L. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections. 

M. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

N. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from building 
structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze 
pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified above for individual 
pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1. 

HANGERS AND SUPPORTS 15060 - 6 



C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support 
together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

F. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounting Type:  Assemble components and mount on 
smooth roof surface.  Do not penetrate roof membrane. 

2. Curb-Mounting-Type Pipe Stands:  Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb.  Refer to Division 7 Section "Roof 
Accessories" for curbs. 

G. Pipe Positioning System Installation:  Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.  Refer to Division 15 Section "Plumbing Fixtures" 
for plumbing fixtures. 

H. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and 
other accessories. 

I. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

J. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

K. Install lateral bracing with pipe hangers and supports to prevent swaying. 

L. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

M. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

N. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum 
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building 
services piping) are not exceeded. 

O. Insulated Piping:  Comply with the following: 
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1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and 
ASME B31.9 for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
b. NPS 4:  12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick. 

5. Pipes NPS 8 and Larger:  Include wood inserts. 
6. Insert Material:  Length at least as long as protective shield. 
7. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 
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C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance 
and quality of welds, and methods used in correcting welding work, and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and contours 

of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touch Up:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 9 painting Sections 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 15060 





SECTION 15071 - MECHANICAL VIBRATION  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Elastomeric isolation pads and mounts. 
2. Spring hangers. 

1.3 SUBMITTALS 

A. Product Data:  Include load deflection curves for each vibration isolation device. 

B. Shop Drawings:  Include the following: 

1. Design Calculations:  Calculate requirements for selecting vibration isolators and for 
designing vibration isolation bases. 

2. Vibration Isolation Base Details:  Detail fabrication, including anchorages and 
attachments to structure and to supported equipment.  Include auxiliary motor slides and 
rails, base weights, equipment static loads, power transmission, component misalignment, 
and cantilever loads. 

3. Hurricane-Restraint Details:  Detail fabrication and attachment of hurricane restraints and 
snubbers.  Show anchorage details and indicate quantity, diameter, and depth of 
penetration of anchors. 

C. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel." 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Concrete, reinforcement, and formwork 
requirements are specified in Division 3. 
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B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 7 Section "Roof Accessories."  Note hurricane hold-down straps and 
structural anchor requirements. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 VIBRATION ISOLATORS 

A. Available Manufacturers: 

B. Manufacturers: 
 
1. Amber/Booth Company, Inc. 
2. Kinetics Noise Control, Inc. 
3. Mason Industries, Inc. 

C. Elastomeric Isolator Pads:  Oil- and water-resistant elastomer or natural rubber, arranged in 
single or multiple layers, molded with a nonslip pattern and galvanized steel baseplates of 
sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match 
requirements of supported equipment. 

1. Material:  Standard neoprene. 
2. Durometer Rating:  40. 
3. Number of Layers:  1. 

D. Elastomeric Mounts:  Double-deflection type, with molded, oil-resistant rubber or neoprene 
isolator elements with factory-drilled, encapsulated top plate for bolting to equipment and with 
baseplate for bolting to structure.  Color-code or otherwise identify to indicate capacity range. 

1. Durometer Rating:  50. 

E. Spring Hangers:  Combination coil-spring and elastomeric-insert hanger with spring and insert 
in compression. 

1. Frame:  Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing 
isolation efficiency. 
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2. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the 
spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of the rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.  Steel-washer-reinforced 

cup to support spring and bushing projecting through bottom of frame. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation for compliance with requirements, 
installation tolerances, and other conditions affecting performance. 

B. Examine roughing-in of reinforcement to verify actual locations before installation. 

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

3.2 INSTALLATION 

A. Install isolators per manufacturer’s installation instructions. 

3.3 CLEANING 

A. After completing equipment installation, inspect vibration isolation and seismic-control devices.  
Remove paint splatters and other spots, dirt, and debris. 

END OF SECTION 15071 





SECTION 15075 - MECHANICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following mechanical identification materials and their installation: 

1. Equipment nameplates. 
2. Equipment markers. 
3. Access panel and door markers. 
4. Pipe markers. 
5. Stencils. 
6. Valve tags. 

1.3 SUBMITTALS 

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

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Valve numbering scheme. 

D. Valve Schedules:  For each piping system.  Furnish extra copies to include in maintenance 
manuals. 

1.4 QUALITY ASSURANCE 

A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping 
Systems," for letter size, length of color field, colors, and viewing angles of identification 
devices for piping. 

1.5 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. 
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C. Install identifying devices before installing acoustical ceilings and similar concealment. 

D. Identify all piping in sales area is in exposed structures on top of insulation facing roof decking, 
minimizing view to public. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT IDENTIFICATION DEVICES 

A. Equipment Nameplates:  Metal, with data engraved or stamped, for permanent attachment on 
equipment. 

1. Data: 

a. Manufacturer, product name, model number, and serial number. 
b. Capacity, operating and power characteristics, and essential data. 
c. Labels of tested compliances. 

2. Location:  Accessible and visible. 
3. Fasteners:  As required to mount on equipment. 

B. Equipment Markers:  Engraved, color-coded laminated plastic.  Include contact-type, permanent 
adhesive. 

1. Terminology:  Match schedules as closely as possible. 
2. Data: 

a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, 

and speed. 

3. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for 
equipment. 

C. Access Panel and Door Markers:  1/16-inch- thick, engraved laminated plastic, with abbreviated 
terms and numbers corresponding to identification.  Provide 1/8-inch center hole for attachment. 

1. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent adhesive. 

2.2 PIPING IDENTIFICATION DEVICES 

A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating service, 
and showing direction of flow. 

1. Colors:  Comply with ASME A13.1, unless otherwise indicated. 
2. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each 

application length. 
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3. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers 
extending 360 degrees around pipe at each location. 

4. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type 
pipe markers at least three times letter height and of length required for label. 

5. Arrows:  Integral with piping system service lettering to accommodate both directions; or 
as separate unit on each pipe marker to indicate direction of flow. 

2.3 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter 
height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and 
door markers, equipment markers, equipment signs, and similar operational instructions. 

1. Stencil Material:  Metal. 
2. Stencil Paint:  Exterior, gloss, alkyd enamel black, unless otherwise indicated.  Paint may 

be in pressurized spray-can form. 
3. Identification Paint:  Exterior, alkyd enamel in colors according to ASME A13.1, unless 

otherwise indicated. 

2.4 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers, with numbering scheme approved by Architect.  Provide 5/32-inch hole for 
fastener. 
1. Material:  3/32-inch- thick laminated plastic with 2 black surfaces and white inner layer. 
2. Valve-Tag Fasteners:  Brass wire-link or beaded chain; or S-hook. 

PART 3 - EXECUTION 

3.1 APPLICATIONS, GENERAL 

A. Products specified are for applications referenced in other Division 15 Sections.  If more than 
single-type material, device, or label is specified for listed applications, selection is Installer's 
option. 

3.2 EQUIPMENT IDENTIFICATION 

A. Install and permanently fasten equipment nameplates on each major item of mechanical 
equipment that does not have nameplate or has nameplate that is damaged or located where not 
easily visible.  Locate nameplates where accessible and visible.  Include nameplates for the 
following general categories of equipment: 

1. Fuel-burning units, including unit heaters and water heaters. 
2. Pumps, compressors, condensers, and similar motor-driven units. 
3. Heat exchangers, coils, evaporators and similar equipment. 
4. Fans, blowers, primary balancing dampers. 
5. Packaged rooftop HVAC central-station and zone-type units. 
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B. Install equipment markers with permanent adhesive on or near each major item of mechanical 
equipment.  Data required for markers may be included on signs, and markers may be omitted if 
both are indicated. 

1. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

2. Data:  Distinguish among multiple units, indicate operational requirements, indicate 
safety and emergency precautions, warn of hazards and improper operations, and identify 
units. 

3. Locate markers where accessible and visible.  Include markers for the following general 
categories of equipment: 

a. Main control, domestic balancing valves and operating valves, including safety 
devices and hazardous units such as gas outlets. 

b. Meters, gages, thermometers, and similar units. 
c. Fuel-burning units, including furnaces, heaters. 
d. Pumps, compressors, condensers, and similar motor-driven units. 
e. Heat exchangers, coils, evaporators and similar equipment. 
f. Fans, blowers, primary balancing dampers, and mixing boxes. 
g. Packaged rooftop HVAC central-station and zone-type units. 
h. Tanks and pressure vessels. 
i. Strainers, filters, water-treatment systems, and similar equipment. 

C. Stenciled Equipment Marker Option:  Stenciled markers may be provided instead of laminated-
plastic equipment markers, at Installer's option, if lettering larger than 1 inch high is needed for 
proper identification because of distance from normal location of required identification. 

D. Install access panel markers with screws on equipment access panels. 

3.3 PIPING IDENTIFICATION 

A. Install manufactured pipe markers indicating service on each piping system.  Install with flow 
indication arrows showing direction of flow. 

1. Pipes with OD, Including Insulation, Less Than 6 Inches:  Pretensioned pipe markers.  
Use size to ensure a tight fit. 

B. Stenciled Pipe Marker Option:  Stenciled markers may be provided instead of manufactured 
pipe markers, at Installer's option.  Install stenciled pipe markers with painted, color-coded 
bands or rectangles, complying with ASME A13.1 on each piping system. 

1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 
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C. Locate pipe markers and color bands where piping is exposed in finished spaces; machine 
rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior 
nonconcealed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and nonaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced markers. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; plumbing fixture supply stops; shutoff valves; faucets; 
convenience and lawn-watering hose connections; and HVAC terminal devices and similar 
roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following: 

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches round. 
b. Hot Water:  1-1/2 inches round. 
c. Gas:  2 inches, square. 

2. Valve-Tag Color: 

a. Cold Water:  Blue. 
b. Hot Water:  Red. 
c. Gas:  Green. 

3. Letter Color: 

a. Cold Water:  White. 
b. Hot Water:  White. 
c. Gas:  White. 

3.5 ADJUSTING 

A. Relocate mechanical identification materials and devices that have become visually blocked by 
other work. 
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3.6 CLEANING 

A. Clean faces of mechanical identification devices. 

END OF SECTION 15075 



SECTION 15081 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes insulating cements; field-applied jackets; accessories and attachments; 
and sealing compounds. 

B. Related Sections include the following: 
 
1. Division 15 Section "Equipment Insulation" for insulation materials and application for 

pumps, tanks, hydronic specialties, and other equipment. 
2. Division 15 Section "Pipe Insulation" for insulation for piping systems. 
3. Division 15 Section "Metal Ducts" for duct liner. 

1.3 SUBMITTALS 

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field 
applied, if any), for each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for the following: 

1. Removable insulation sections at access panels. 
2. Application of field-applied jackets. 
3. Applications at linkages for control devices. 

C. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets with requirements indicated.  Include dates 
of tests. 

D. Installer Certificates:  Signed by the Contractor certifying that installers comply with 
requirements. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the U.S. Department of Labor, Bureau of 
Apprenticeship and Training. 
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B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those 
specified in this Section according to ASTM E 84, by a testing and inspecting agency 
acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and 
sealer and cement material containers with appropriate markings of applicable testing and 
inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed 
rating of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed 
rating of 150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate 
ASTM specification designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate clearance requirements with duct Installer for insulation application. 

1.7 SCHEDULING 

A. Schedule insulation application after testing duct systems.  Insulation application may begin on 
segments of ducts that have satisfactory test results. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

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

1. Mineral-Fiber Insulation: 

a. CertainTeed Manson. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 
d. Schuller International, Inc. 

2. Calcium Silicate Insulation: 

a. Owens-Corning Fiberglas Corp. 
b. Pabco. 
c. Schuller International, Inc. 
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2.2 INSULATION MATERIALS 

A. Mineral-Fiber Blanket All-Service Ductwrap Thermal Insulation:  Glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 553, Type II, without facing and with factory 
installed all-service jacket manufactured from kraft paper, reinforcing scrim, aluminum foil, and 
vinyl film.  Minimum density 1.0 LD/CF, maximum conductivity per 1” thickness of 0.27 at 75º 
F mean temperature.  Vapor retarder jacket:  moisture vapor transmission; ASTM E96; 0.02 
PERM. 

B. Closed-Cell Phenolic-Foam Insulation:  Block insulation of rigid, expanded, closed-cell 
structure.  Comply with ASTM C 1126, Type II, Grade 1. 

C. Calcium Silicate Insulation:  Flat-, curved-, and grooved-block sections of noncombustible, 
inorganic, hydrous calcium silicate with a nonasbestos fibrous reinforcement.  Comply with 
ASTM C 533, Type I. 

D. Rigid Board Insulation:  Glass fibers bonded with a thermosetting resin.  Comply with ASTM C 
612, Type IB, without facing and with all-service jacket manufactured from kraft paper, 
reinforcing scrim, aluminum foil and vinyl film. 

2.3 FIELD-APPLIED JACKETS 

A. Stainless-Steel Jacket:  Deep corrugated sheets of stainless steel complying with ASTM A 666, 
Type 304 or 316; 0.10 inch thick; and roll stock ready for shop or field cutting and forming to 
indicated sizes. 

2.4 ACCESSORIES AND ATTACHMENTS 

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  
Woven glass-fiber fabrics, plain weave, presized a minimum of 8 oz./sq. yd.. 

1. Tape Width:  4 inches. 

B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket: 

1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick. 
2. Galvanized Steel:  0.005 inch thick. 
3. Aluminum:  0.007 inch thick. 

C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, 
soft-annealed, galvanized steel. 

D. Weld-Attached Anchor Pins and Washers:  Copper-coated steel pin for capacitor-discharge 
welding and galvanized speed washer.  Pin length sufficient for insulation thickness indicated. 

1. Welded Pin Holding Capacity:  100 lb for direct pull perpendicular to the attached 
surface. 
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E. Adhesive-Attached Anchor Pins and Speed Washers:  Galvanized steel plate, pin, and washer 
manufactured for attachment to duct and plenum with adhesive.  Pin length sufficient for 
insulation thickness indicated. 

1. Adhesive:  Recommended by the anchor pin manufacturer as appropriate for surface 
temperatures of ducts, plenums, and breechings; and to achieve a holding capacity of 100 
lb for direct pull perpendicular to the adhered surface. 

F. Self-Adhesive Anchor Pins and Speed Washers:  Galvanized steel plate, pin, and washer 
manufactured for attachment to duct and plenum with adhesive.  Pin length sufficient for 
insulation thickness indicated. 

2.5 VAPOR RETARDERS 

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

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

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

3.3 GENERAL APPLICATION REQUIREMENTS 

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

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses 
required for each duct system. 

C. Use accessories compatible with insulation materials and suitable for the service.  Use 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Apply multiple layers of insulation with longitudinal and end seams staggered. 
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E. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor 
retarder. 

F. Keep insulation materials dry during application and finishing. 

G. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer. 

H. Apply insulation with the least number of joints practical. 

I. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder 
integrity, unless otherwise indicated. 

J. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic.  Apply insulation 
continuously through hangers and around anchor attachments. 

K. Insulation Terminations:  For insulation application where vapor retarders are indicated, seal 
ends with a compound recommended by the insulation material manufacturer to maintain vapor 
retarder. 

L. Apply insulation with integral jackets as follows: 

1. Pull jacket tight and smooth. 
2. Joints and Seams:  Cover with tape and vapor retarder as recommended by insulation 

material manufacturer to maintain vapor seal. 
3. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and 

joints and at ends adjacent to duct flanges and fittings. 

M. Cut insulation according to manufacturer's written instructions to prevent compressing 
insulation to less than 75 percent of its nominal thickness. 

N. Install vapor-retarder mastic on ducts and plenums scheduled to receive vapor retarders. 

1. Ducts with Vapor Retarders:  Overlap insulation facing at seams and seal with vapor-
retarder mastic and pressure-sensitive tape having same facing as insulation.  Repair 
punctures, tears, and penetrations with tape or mastic to maintain vapor-retarder seal. 

2. Ducts without Vapor Retarders:  Overlap insulation facing at seams and secure with 
outward clinching staples and pressure-sensitive tape having same facing as insulation. 

O. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof 
flashing. 

1. Seal penetrations with vapor-retarder mastic. 
2. Apply insulation for exterior applications tightly joined to interior insulation ends. 
3. Seal insulation to roof flashing with vapor-retarder mastic. 

P. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and 
partitions, except fire-rated walls and partitions. 
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Q. Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire/smoke damper sleeves 
for fire-rated wall and partition penetrations. 

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

1. For insulation indicated to have vapor retarders, taper termination and seal insulation 
ends with vapor-retarder mastic. 

3.4 MINERAL-FIBER INSULATION APPLICATION 

A. Blanket Applications for Ducts and Plenums:  Secure blanket insulation with adhesive and 
anchor pins and speed washers. 

1. Apply adhesives according to manufacturer's recommended coverage rates per square 
foot, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install anchor pins and speed washers on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline 
of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each 
way, and 3 inches maximum from insulation joints.  Apply additional pins and 
clips to hold insulation tightly against surface at cross bracing. 

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 

4. Impale insulation over anchors and attach speed washers. 
5. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation facing. 
6. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 

inches from one edge and one end of insulation segment.  Secure laps to adjacent 
insulation segment with 1/2-inch staples, 1 inch o.c., and cover with pressure-sensitive 
tape having same facing as insulation. 

7. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  
Secure with steel band at end joints and spaced a maximum of 18 inches o.c. 

8. Apply insulation on rectangular duct elbows and transitions with a full insulation segment 
for each surface.  Apply insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

9. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface 
with 6-inch- wide strips of the same material used to insulate duct.  Secure on alternating 
sides of stiffener, hanger, and flange with anchor pins spaced 6 inches o.c. 

10. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated 
to receive vapor retarder. 
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3.5 CALCIUM SILICATE INSULATION APPLICATION 

A. Apply insulation according to the manufacturer's written instructions and as follows: 

1. Secure single layer of insulation to duct with stainless-steel bands.  Tighten bands 
without deforming the insulation material. 

2. Apply two-layer insulation with joints tightly butted and staggered at least 3 inches.  
Secure inner layer with 0.062-inch, soft-annealed, stainless-steel wire.  Secure outer layer 
with stainless-steel bands. 

3. On exposed applications, without metal jacket, finish insulation with a skim coat of 
mineral-fiber, hydraulic-setting cement to surface of installed insulation.  When dry, 
apply flood coat of lagging adhesive and press on one layer of glass cloth or tape.  
Overlap edges at least 1 inch.  Apply finish coat of lagging adhesive over glass cloth or 
tape.  Thin the finish coat to achieve smooth finish. 

3.6 FIELD-APPLIED JACKET APPLICATION 

A. Apply stainless steel jacket, where indicated, directly over bare insulation or insulation with 
factory-applied jackets. 

1. Apply jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Completely encapsulate insulation with jacket, leaving no exposed raw insulation. 

3.7 DUCT SYSTEM APPLICATIONS 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 

B. Materials and thicknesses for systems listed below are specified in schedules at the end of this 
Section. 

C. Insulate the following plenums and duct systems: 

1. Indoor concealed supply-, return-, and outside-air ductwork (line-single wall). 
2. Indoor exposed rectangular supply-, return-, and outside-air ductwork (line-single wall). 
3. Indoor exposed range-hood exhaust ductwork. 
4. Indoor concealed range-hood exhaust ductwork. 

D. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following 
systems, materials, and equipment: 
1. Metal ducts with duct liner. 
2. Nameplates and data plates. 
3. Double wall round spiral duct with material duct liner. 
4. Round oven exhaust ductwork. 
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3.8 INDOOR DUCT AND PLENUM APPLICATION SCHEDULE 

A. Service:  Round, supply-air ducts, concealed. 

1. Material:  Mineral-fiber blanket with all-service jacket. 
2. Thickness:  1-1/2 inches. 
3. Number of Layers:  One. 
4. Vapor Retarder Required:  Yes. 

B. Service:  Round, return-air ducts, concealed. 

1. Material:  Mineral-fiber blanket with all-service jacket. 
2. Thickness:  1 inch. 
3. Number of Layers:  One. 
4. Vapor Retarder Required:  Yes. 

C. Service:  Internally Lined Rectangular, supply- and return-air ducts, exposed at front end served 
by RTU-3 & RTU-4. 

1. Material:  Rigid board insulation with all-service jacket applied to exterior of duct in 
addition to duct liner. 

2. Thickness:  1 inches. 
3. Number of Layers:  One. 
4. Vapor Retarder Required:  Yes. 

D. Service:  Round, supply-air ducts, exposed. 

1. Material:  Double wall pre-insulated spiral duct. 

E. Service:  Round, return-air ducts, exposed. 

1. Material:  Double wall pre-insulated spiral duct. 

F. Service:  All Rectangular, supply-air ducts. 

1. Material:  Internal duct liner (See ductwork specification Section 15815). 
2. Thickness:  1 inch. 
3. Number of Layers:  One. 

G. Service:  All Rectangular, return-air ducts. 

1. Material:  Internal duct liner (See ductwork specification Section 15815). 
2. Thickness:  1 inch. 
3. Number of Layers:  One. 
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H. Service:  Rectangular, range-hood exhaust ducts, concealed. 

1. Material:  Calcium silicate. 
2. Thickness:  2 inches. 
3. Number of Layers:  Two as required for local code 0” clearance to combustibles. 
4. Vapor Retarder Required:  No. 

I. Service:  Rectangular, range-hood exhaust ducts, exposed. 

1. Material:  Calcium silicate. 
2. Thickness:  2 inches. 
3. Number of Layers:  Two as required for local code 0” clearance to combustibles. 
4. Vapor Retarder Required:  No. 

END OF SECTION 15081 
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SECTION 15083 - PIPE INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-
applied jackets; accessories and attachments; and sealing compounds. 

B. Related Sections include the following: 
 
1. Division 15 Section "Equipment Insulation" for insulation materials and application for 

pumps, tanks, and other equipment. 
2. Division 15 Section "Hangers and Supports" for pipe insulation shields and protection 

saddles. 

1.3 SUBMITTALS 

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field 
applied, if any), for each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for the following: 

1. Application of protective shields, saddles, and inserts at pipe hangers for each type of 
insulation and hanger. 

2. Insulation application at pipe expansion joints for each type of insulation. 
3. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
4. Removable insulation at piping specialties and equipment connections. 
5. Application of field-applied jackets. 

C. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets with requirements indicated.  Include dates 
of tests. 

D. Installer Certificates:  Signed by the Contractor certifying that installers comply with 
requirements.  

E. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the U.S. Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those 
specified in this Section according to ASTM E 84, by a testing and inspecting agency 
acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and 
sealer and cement material containers with appropriate markings of applicable testing and 
inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed 
rating of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed 
rating of 150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate 
ASTM specification designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in 
Division 15 Section "Hangers and Supports." 

B. Coordinate clearance requirements with piping Installer for insulation application. 

C. Coordinate installation and testing of steam or electric heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after testing piping systems.  Insulation application may begin 
on segments of piping that have satisfactory test results. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Mineral-Fiber Insulation: 

a. CertainTeed Manson. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 
d. Schuller International, Inc. 

2. Flexible Elastomeric Thermal Insulation: 

a. Armstrong World Industries, Inc. 
b. Rubatex Corp. 

2.2 INSULATION MATERIALS 

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

1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jacket. 

B. Flexible Elastomeric Thermal Insulation:  Closed-cell, sponge- or expanded-rubber materials.  
Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Adhesive:  As recommended by insulation material manufacturer. 
2. Ultraviolet-Protective Coating:  As recommended by insulation manufacturer. 

2.3 FIELD-APPLIED JACKETS 

A. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or 
field cutting and forming (used in food prep areas). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

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

A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will 
adversely affect insulation application. 

3.3 GENERAL APPLICATION REQUIREMENTS 

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

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses 
required for each piping system. 

C. Use accessories compatible with insulation materials and suitable for the service.  Use 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Apply insulation with longitudinal seams at top of horizontal pipe runs. 

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

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

G. Keep insulation materials dry during application and finishing. 

H. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer. 

I. Apply insulation with the least number of joints practical. 

J. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-
retarder integrity, unless otherwise indicated.  Refer to special instructions for applying 
insulation over fittings, valves, and specialties. 

K. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic. 

1. Apply insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor retarders are indicated, extend insulation on 

anchor legs at least 12 inches from point of attachment to pipe and taper insulation ends.  
Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain vapor retarder. 

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by the insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and 
shield. 



PIPE INSULATION 15083 - 5 

L. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper 
insulation ends.  Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain vapor retarder. 

M. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 

N. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation 
flush with mechanical sleeve seal.  Seal terminations with vapor-retarder mastic. 

O. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and 
floors. 

P. Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations 
of fire-rated walls and partitions. 

1. Firestopping and fire-resistive joint sealers are specified in applicable Architectural 
section. 

Q. Floor Penetrations:  Apply insulation continuously through floor assembly. 

1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor 
supports penetrate vapor retarder. 

3.4 FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows (Used on below-slab piping.): 

1. Follow manufacturer's written instructions for applying insulation. 
2. Seal longitudinal seams and end joints with manufacturer's recommended adhesive.  

Cement to avoid openings in insulation that will allow passage of air to the pipe surface. 

B. Apply insulation to flanges as follows: 

1. Apply pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation segment the same as overall width of the flange and bolts, plus 

twice the thickness of the pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

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

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive.  
Cement to avoid openings in insulation that will allow passage of air to the pipe surface. 

C. Apply insulation to fittings and elbows as follows: 

1. Apply mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive.  

Cement to avoid openings in insulation that will allow passage of air to the pipe surface. 
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3.5 MINERAL-FIBER INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows: 
 
1. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal 

tabs but secure tabs with additional adhesive as recommended by the insulation material 
manufacturer and seal with vapor-retarder mastic. 

B. Apply insulation to flanges as follows: 

1. Apply preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation segment the same as overall width of the flange and bolts, plus 

twice the thickness of the pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 

C. Apply insulation to fittings and elbows as follows: 

1. Apply premolded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions. 

2. Cover fittings with heavy PVC fitting covers.  Overlap PVC covers on pipe insulation 
jackets at least 1 inch at each end.  Secure fitting covers with manufacturer's attachments 
and accessories.  Seal seams with tape and vapor-retarder mastic. 

D. Apply insulation to valves and specialties as follows: 

1. Apply premolded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions. 

2. When premolded insulation sections are not available, apply glass-fiber blanket 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation.  For check valves, arrange insulation for 
access to stainer basket without disturbing insulation. 

3. Apply insulation to flanges as specified for flange insulation application. 
4. Use preformed standard PVC fitting covers for valve sizes where available.  Secure 

fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and 
vapor-retarder mastic. 

5. Use preformed heavy PVC fitting covers for valve sizes where available.  Secure fitting 
covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-
retarder mastic. 

3.6 PIPING SYSTEM APPLICATIONS 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 

B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following 
systems, materials, and equipment: 

1. Flexible connectors. 
2. Vibration-control devices. 
3. Fire-suppression piping. 
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4. Below-grade piping, unless otherwise indicated (insulated with elastomeric). 
5. Chrome-plated pipes and fittings, unless potential for personnel injury. 
6. Air chambers, unions, strainers, check valves, plug valves, and flow regulators. 

3.7 FIELD QUALITY CONTROL 

A. Inspection:  Perform the following field quality-control inspections, after installing insulation 
materials, jackets, and finishes, to determine compliance with requirements: 

1. Inspect fittings and valves randomly selected by Architect. 
2. Remove fitting covers from 20 elbows or 1 percent of elbows, whichever is less, for 

various pipe sizes. 
3. Remove fitting covers from 20 valves or 1 percent of valves, whichever is less, for 

various pipe sizes. 

B. Insulation applications will be considered defective if sample inspection reveals noncompliance 
with requirements.  Remove defective Work and replace with new materials according to these 
Specifications. 

C. Reinstall insulation and covers on fittings and valves uncovered for inspection according to 
these Specifications. 

3.8 INSULATION APPLICATION SCHEDULE, GENERAL 

A. Refer to insulation application schedules for required insulation materials, vapor retarders, and 
field-applied jackets. 

B. Application schedules identify piping system and indicate pipe size ranges and material, 
thickness, and jacket requirements. 

3.9 INTERIOR INSULATION APPLICATION SCHEDULE 

A. Service:  Domestic hot and recirculated hot water. 

1. Operating Temperature:  60 to 140 deg F. 
2. Insulation Material:  Mineral fiber, with vapor barrier jacket. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Copper Pipe, ½ - 3 inches:  1” thick. 

4. Field-Applied Jacket:  SSL-II-ASJ. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  White (If Architect requests special color, coordinate as required.)As required per 

Architect in finished areas. 
7. In food prep area use PVC. 
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B. Service:  Domestic cold water. 

1. Operating Temperature:  35 to 60 deg F. 
2. Insulation Material:  Mineral fiber, with vapor barrier jacket. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Copper Pipe, ½” to 3”:  1” thick. 

4. Field-Applied Jacket:  SSL-II-ASJ. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  White (If Architect requests special color, coordinate as required.)As required per 

Architect in finished areas. 
7. In food prep area use PVC. 

C. Service:  All domestic water run within interior partitions/walls. 

1. Operating Temperature:  35 to 180 deg F. 
2. Insulation Material:  Mineral fiber, with vapor barrier jacket. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Copper Pipe, ½” to 2”:  ½” thick. 

4. Field-Applied Jacket:  SSL-II-ASJ. 
5. Vapor Retarder Required:  Yes. 

D. Service:  Domestic water below grade. 

1. Operating Temperature:  35 to 60 deg F. 
2. Insulation Material:  Flexible elastomeric thermal insulation. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Copper Pipe, ½” to 3”:  3/4” thick. 

E. Service:  Rainwater conductors.  (Horizontal and vertical conductors within building envelope.  
Exterior as required by locality.) 

1. Operating Temperature:  32 to 100 deg F. 
2. Insulation Material:  Mineral fiber, with vapor barrier jacket. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

 
a. All:  1” thick (except at exposed canopies unless required by code). 

4. Field-Applied Jacket:  SSL-II-ASJ. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  White. 
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F. Service:  Roof drain bodies.  (Exterior as required by local authority.) 

1. Operating Temperature:  32 to 100 deg F. 
2. Insulation Material:  Mineral fiber, with vapor barrier jacket. 
3. Insulation Thickness:  1”. 
4. Field-Applied Jacket:  SSL-II-ASJ. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  White. 

 

END OF SECTION 15083 
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SECTION 15110 - VALVES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following general-duty valves: 

1. Ferrous-alloy ball valves. 
2. Bronze check valves. 
3. Spring-loaded, lift-disc check valves. 

B. Related Sections include the following: 

1. Division 2 piping Sections for general-duty and specialty valves for site construction 
piping. 

2. Division 15 Section "Mechanical Identification" for valve tags and charts. 
3. Division 15 piping Sections for specialty valves applicable to those Sections only. 

1.3 DEFINITIONS 

A. The following are standard abbreviations for valves: 

1. CWP:  Cold working pressure. 
2. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
3. NBR:  Acrylonitrile-butadiene rubber. 
4. PTFE:  Polytetrafluoroethylene plastic. 
5. SWP:  Steam working pressure. 
6. TFE:  Tetrafluoroethylene plastic. 

1.4 SUBMITTALS 

A. Product Data:  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 list indicating valve and its application.  Include 
rated capacities; shipping, installed, and operating weights; furnished specialties; and 
accessories.  

B. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 
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1.5 QUALITY ASSURANCE 

A. ASME Compliance:  ASME B31.9 for building services piping valves. 

1. Exceptions:  Domestic hot- and cold-water, piping valves unless referenced. 

B. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and 
design criteria. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set ball and plug valves open to minimize exposure of functional surfaces. 
4. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew-point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 
handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 VALVES, GENERAL 

A. Refer to Part 3 "Valve Applications" Article for applications of valves. 

B. Bronze Valves:  NPS 2 and smaller with threaded ends, unless otherwise indicated. 
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C. Ferrous Valves:  NPS 2-1/2 and larger with flanged ends, unless otherwise indicated. 

D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated. 

F. Valve Actuators: 
1. Lever Handle:  For quarter-turn valves NPS 6 and smaller, except plug valves. 
2. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 10 

plug valves, for each size square plug head. 

G. Extended Valve Stems:  On insulated valves. 

H. Valve Flanges:  ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and 
ASME B16.24 for bronze valves. 

I. Valve Grooved Ends:  AWWA C606. 

1. Solder Joint:  With sockets according to ASME B16.18. 

a. Caution:  Use solder with melting point below 840 deg F for angle, check, gate, 
and globe valves; below 421 deg F for ball valves. 

2. Threaded:  With threads according to ASME B1.20.1. 

J. Valve Bypass and Drain Connections:  MSS SP-45. 

2.3 BRONZE BALL VALVES 

A. Available Manufacturers: 

B. Manufacturers: 

1. Two-Piece, Copper-Alloy Ball Valves: 

a. Conbraco Industries, Inc.; Apollo Div. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. DynaQuip Controls. 
f. Flow-Tek, Inc. 
g. Grinnell Corporation. 
h. Hammond Valve. 
i. Honeywell Braukmann. 
j. Jamesbury, Inc. 
k. Jomar International, LTD. 
l. Kitz Corporation of America. 
m. Legend Valve & Fitting, Inc. 
n. Milwaukee Valve Company. 
o. Nexus Valve Specialties. 
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p. NIBCO INC. 
q. R & M Energy Systems (Borger, TX). 
r. Red-White Valve Corp. 
s. Richards Industries; Marwin Ball Valves. 
t. Watts Industries, Inc.; Water Products Div. 

C. Copper-Alloy Ball Valves, General:  MSS SP-110. 

D. Two-Piece, Copper-Alloy Ball Valves:  Bronze body with full-port, chrome-plated bronze ball; 
TFE seats; and 600-psig minimum CWP rating and blowout-proof stem. 

2.4 BRONZE CHECK VALVES 

A. Manufacturers: 

1. Type 3, Bronze, Swing Check Valves with Metal Disc: 

a. American Valve, Inc. 
b. Cincinnati Valve Co. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Div. 
f. Grinnell Corporation. 
g. Hammond Valve. 
h. Kitz Corporation of America. 
i. Legend Valve & Fitting, Inc. 
j. Milwaukee Valve Company. 
k. NIBCO INC. 
l. Powell, Wm. Co. 
m. Red-White Valve Corp. 
n. Walworth Co. 
o. Watts Industries, Inc.; Water Products Div. 

B. Bronze Check Valves, General:  MSS SP-80. 

C. Type 3, Class 125, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat. 

D. Type 3, Class 150, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat. 

E. Type 3, Class 200, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat. 

F. Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and 
bronze seat. 

G. Type 4, Class 200, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and 
bronze seat. 
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2.5 CAST-IRON PLUG VALVES 

A. Manufacturers: 

1. Lubricated-Type, Cast-Iron Plug Valves: 

a. Milliken Valve Co., Inc. 
b. Nordstrom Valves, Inc. 
c. Olson Technologies; Homestead Div. 
d. R & M Energy Systems (Tomball, TX). 
e. Walworth Co. 

2. Nonlubricated-Type, Cast-Iron Plug Valves: 

a. General Signal; DeZurik Unit. 
b. Grinnell Corporation. 
c. Mueller Flow Technologies. 
d. Tyco International, Ltd.; Tyco Valves & Controls. 
e. Wheatley Gaso, Inc. 
f. Xomox Corporation. 

B. Cast-Iron Plug Valves, General:  MSS SP-78. 

C. Class 250 or 300, lubricated-type, cast-iron plug valves. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine piping system for compliance with requirements for installation tolerances and other 
conditions affecting performance. 

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

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

C. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

D. Examine threads on valve and mating pipe for form and cleanliness. 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

F. Do not attempt to repair defective valves; replace with new valves. 
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3.2 VALVE APPLICATIONS 

A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, 
use the following: 

1. Shutoff Service:  Ball valves. 
2. Throttling Service:  Ball valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP class or CWP ratings may be substituted. 

C. Domestic Water Piping:  Use the following types of valves: 
1. Ball Valves, NPS 2 and Smaller:  Two-piece, 400-psig CWP rating, copper alloy. 
2. Butterfly Valves, NPS 2-1/2 and Larger:  Flanged, 200-psig CWP rating, ferrous alloy, 

with EPDM liner. 
3. Swing Check Valves, NPS 2 and Smaller:  Type 4, Class  125, bronze. 
4. Swing Check Valves, NPS 2-12 and Larger:  Type II, Class 125, gray iron. 
5. Plug Valves, NPS 2 and Larger:  Class  150, lubricated-type with FDA-approved-material 

sealant, cast iron. 

D. Select valves, except wafer and flangeless types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Solder-joint or threaded ends. 
2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged or threaded ends. 
3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 
4. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged or threaded ends. 
6. For Steel Piping, NPS 5 and Larger:  Flanged ends. 

3.3 VALVE INSTALLATION 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

C. Locate valves for easy access and provide separate support where necessary. 

D. Install valves in horizontal piping with stem at or above center of pipe. 

E. Install valves in position to allow full stem movement. 

F. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 
2. Dual-Plate Check Valves:  In horizontal or vertical position, between flanges. 
3. Lift Check Valves:  With stem upright and plumb. 
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3.4 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction. 

B. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts 
according to coupling and fitting manufacturer's written instructions. 

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated. 

3.5 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

END OF SECTION 15110 
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SECTION 15122 - GAGES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following meters and gages for mechanical systems: 

1. Thermometers. 
2. Gages. 
3. Test plugs. 

B. Related Sections include the following: 
1. Division 15 Section "Domestic Water Piping" for domestic water service inside the 

building. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated; include performance curves. 

B. Shop Drawings:  Schedule for thermometers indicating manufacturer's number, scale range, and 
location for each. 

C. Product Certificates:  For each type of thermometer, signed by product manufacturer. 

D. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS 

A. Manufacturers: 

1. Palmer - Wahl Instruments Inc. 
2. Trerice, H. O. Co. 
3. Weiss Instruments, Inc. 
4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 

B. Case:  Die-cast aluminum, Chrome-plated brass, 9 inches long. 

C. Tube:  Red or blue reading, mercury filled, with magnifying lens. 

D. Tube Background:  Satin-faced, nonreflective aluminum with permanently etched scale 
markings. 

E. Window:  Glass. 

F. Connector:  Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with 
locking device. 

G. Stem:  Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit 
installation. 

H. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 
1.5 percent of range. 

2.3 PRESSURE GAGES 

A. Manufacturers: 

1. AMETEK, Inc.; U.S. Gauge Div. 
2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div. 
3. Ernst Gage Co. 
4. Eugene Ernst Products Co. 
5. KOBOLD Instruments, Inc. 
6. Marsh Bellofram. 
7. Miljoco Corp. 
8. Noshok, Inc. 
9. Palmer - Wahl Instruments Inc. 
10. REO TEMP Instrument Corporation. 
11. Trerice, H. O. Co. 
12. Weiss Instruments, Inc. 
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13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
14. WIKA Instrument Corporation. 
15. Winters Instruments. 

B. Direct-Mounting, Dial-Type Pressure Gages:  Indicating-dial type complying with 
ASME B40.100. 

1. Case:  Dry type, drawn steel or cast aluminum, 4-1/2-inch diameter. 
2. Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated. 
3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet type unless back-outlet type is 

indicated. 
4. Movement:  Mechanical, with link to pressure element and connection to pointer. 
5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 
6. Pointer:  Red or other dark-color metal. 
7. Window:  Glass. 
8. Ring:  Stainless steel. 
9. Accuracy:  Grade A, plus or minus 1 percent of middle half scale. 
10. Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure. 
11. Range for Fluids under Pressure:  Two times operating pressure. 

C. Pressure-Gage Fittings: 

1. Valves:  NPS 1/4 brass or stainless-steel needle type. 
2. Syphons:  NPS 1/4 coil of brass tubing with threaded ends. 
3. Snubbers:  ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal 

disc of material suitable for system fluid and working pressure. 

PART 3 - EXECUTION 

3.1 GAGE APPLICATIONS 

A. Install dry-case-type pressure gages for discharge of each pressure-reducing valve. 

3.2 INSTALLATIONS 

A. Install direct-mounting thermometers and adjust vertical and tilted positions. 

B. Install remote-mounting dial thermometers on panel, with tubing connecting panel and 
thermometer bulb supported to prevent kinks.  Use minimum tubing length. 

C. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most 
readable position. 

D. Assemble and install connections, tubing, and accessories between flow-measuring elements 
and flowmeters as prescribed by manufacturer's written instructions. 

E. Install permanent indicators on walls or brackets in accessible and readable positions. 

F. Install connection fittings for attachment to portable indicators in accessible locations. 
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3.3 CONNECTIONS 

A. Install gages adjacent to machines and equipment to allow service and maintenance for gages, 
machines, and equipment. 

3.4 ADJUSTING 

A. Adjust faces of meters and gages to proper angle for best visibility. 

END OF SECTION 15122 
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SECTION 15140 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes domestic water piping inside the building. 

B. Related Sections include the following: 
 
1. Division 15 Section "Meters and Gages" for thermometers, pressure gages, and fittings. 
2. Division 15 Section "Plumbing Specialties" for water distribution piping specialties. 

1.3 DEFINITIONS 

A. PVC:  Polyvinyl chloride plastic. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide components and installation capable of producing domestic water piping systems with 
80 psig, unless otherwise indicated. 

1.5 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

B. Water Samples:  Specified in Part 3 "Cleaning" Article. 

C. Field quality-control test reports. 

D. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic, 
potable domestic water piping and components.  Include marking "NSF-pw" on piping. 
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C. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 
through 9," for potable domestic water piping and components. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 PIPING MATERIALS 

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

B. Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting 
the same size as, with pressure rating at least equal to and ends compatible with, piping to be 
joined. 

2.3 COPPER TUBE AND FITTINGS 

A. Soft Copper Tube:  ASTM B 88, Types K and L, water tube, annealed temper (under floor 
only). 

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping. 

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

B. Hard Copper Tube:  ASTM B 88, Types L, water tube, drawn temper. 

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- 
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping. 

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 
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2.4 VALVES 

A. Bronze and cast-iron, general-duty valves are specified in Division 15 Section "Valves." 

B. Balancing and drain valves are specified in Division 15 Section "Plumbing Specialties." 

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 PIPE AND FITTING APPLICATIONS 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below, unless otherwise indicated. 

B. Flanges may be used on aboveground piping, unless otherwise indicated. 

C. Grooved joints may be used on aboveground grooved-end piping. 

D. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground 
copper tubing. 

E. Under-Building-Slab, Domestic Water Piping on House Side of Water Meter, NPS 4 and 
Smaller:  Annealed temper copper tube, Type L; copper pressure fittings; and soldered joints. 

F. Aboveground Domestic Water Piping:  Use any of the following piping materials for each size 
range: 

1. NPS 1 and Smaller:  Hard copper tube, Type L; copper pressure fittings; and soldered 
joints. 

2. NPS 2:  Hard copper tube, Type L; copper pressure fittings; and soldered joints. 
3. NPS 2:  Hard copper tube, Type L with grooved ends; copper grooved-end fittings; 

grooved-end-tube couplings; and grooved joints. 
4. NPS 2-1/2 to NPS 3:  Hard copper tube, Type L; copper pressure fittings; and soldered 

joints. 

3.3 VALVE APPLICATIONS 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

1. Shutoff Duty:  Use bronze ball valves for piping NPS 2-1/2 and smaller.   
2. Throttling Duty:  Use bronze ball or globe valves for piping NPS 2 and smaller.   
3. Hot-Water-Piping, Balancing Duty:  Calibrated balancing valves. 
4. Drain Duty:  Hose-end drain valves. 



DOMESTIC WATER PIPING 15140 - 4 

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball valves for piping NPS 2 and smaller.   

C. 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. Install hose-end drain valves at low points in water mains, risers, and branches. 
2. Install stop-and-waste drain valves where indicated. 

D. Install calibrated balancing valves in each hot-water circulation return branch and discharge side 
of each pump and circulator.  Set calibrated balancing valves partly open to restrict but not stop 
flow.  Calibrated balancing valves are specified in Division 15 Section "Plumbing Specialties."  
(Provide certified balancing report for flow noted on documents.) 

3.4 PIPING INSTALLATION 

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

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

C. Install wall penetration system at each service pipe penetration through foundation wall.  Make 
installation watertight.  Wall penetration systems are specified in Division 15 Section "Basic 
Mechanical Materials and Methods." 

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, 
inside the building at each domestic water service entrance.  Pressure gages are specified in 
Division 15 Section "Meters and Gages," and drain valves and strainers are specified in 
Division 15 Section "Plumbing Specialties." 

E. Install water-pressure regulators downstream from shutoff valves.  Water-pressure regulators 
are specified in Division 15 Section "Plumbing Specialties." 

F. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb. 

3.5 JOINT CONSTRUCTION 

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; and ASTM B 828 procedure, unless otherwise indicated. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Pipe hanger and support devices are specified in Division 15 Section "Hangers and Supports."  
Install the following: 
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1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs:  According to the following: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

B. Install supports according to Division 15 Section "Hangers and Supports." 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
4. NPS 2-1/2:  108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 6:  10 feet with 1/2-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve, and extend and 
connect to the following: 
 
1. Water Heaters:  Cold-water supply and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 
2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller 

than required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures." 
3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 

equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2 and larger. 

3.8 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. 
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2. 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: 

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 

b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 

4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

B. Test domestic water piping as follows: 

1. Fill domestic water piping.  Check components to determine that they are not air bound 
and that piping is full of water. 

2. Test for leaks and defects in new piping.  If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested. 

3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials.  Isolate test source and 
allow to stand for four hours.  Leaks and loss in test pressure constitute defects that must 
be repaired. 

5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.9 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

 
a. Adjust calibrated balancing valves to flows indicated (by certified balance 

contractor). 

5. Remove plugs used during testing of piping and plugs used for temporary sealing of 
piping during installation. 

6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 
8. Check plumbing specialties and verify proper settings, adjustments, and operation. 
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3.10 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping. 
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, 

if methods are not prescribed, procedures described in either AWWA C651 or 
AWWA C652 or as described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
of chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 
ppm of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination. 

B. Prepare and submit reports of purging and disinfecting activities. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

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

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

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

B. Related Sections include the following: 
 
1. Division 15 Section “Plumbing Specialties” for soil, waste and vent piping systems 

specialties. 

1.3 DEFINITIONS 

A. The following are industry abbreviations for plastic piping materials: 
 
1. PVC:  Polyvinyl chloride plastic. 
2. CI:  Cast iron. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide components and installation capable of producing piping systems with the following 
minimum working-pressure ratings, unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

1.5 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

B. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements. 

C. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 
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1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

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; 
"NSF-drain" for plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and 
"NSF-sewer" for plastic sewer piping. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

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

B. Flexible Transition Couplings for Underground Nonpressure Piping:  ASTM C 1173 with 
elastomeric sleeve.  Include ends of same sizes as piping to be joined and include corrosion-
resistant metal band on each end. 

2.2 CAST-IRON SOIL PIPING (Piping exposed to damage, as noted in documents or per code) 

A. Hubless Pipe and Fittings:  ASTM A 888 or CISPI 301. 

1. Couplings:  ASTM C 1277 assembly of metal housing, corrosion-resistant fasteners, and 
ASTM C 564 rubber sleeve with integral, center pipe stop. 

a. Heavy-Duty, Type 304, Stainless-Steel Couplings:  ASTM A 666, Type 304, 
stainless-steel shield; stainless-steel bands; and sleeve. 

1) NPS 1-1/2 to NPS 4:  3-inch- wide shield with 4 bands. 
2) NPS 6 to NPS 10:  4-inch- wide shield with 6 bands. 

2.3 COPPER TUBING 

A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought 
copper, solder-joint fittings. 

B. Hard Copper Tube:  ASTM B 88, Types L, water tube, drawn temper. 

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- 
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end. 
3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-

socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 
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2.4 PVC PIPING (May be used below grade in areas not exposed to damage, if locally approved 
and accepted by Owner.)  (ABSOLUTELY NO CELLULAR FOAM CORE 
ALLOWED ON PROJECT.) 

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

1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, 
and vent patterns. 

B. PVC Special Fittings:  ASTM F 409, drainage-pattern tube and tubular fittings with ends as 
required for application. 

C. Cellular core piping absolutely not allowed. 

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. Transition and special fittings with pressure ratings at least equal to piping pressure ratings may 
be used in applications below, unless otherwise indicated. 

B. Flanges may be used on aboveground pressure piping, unless otherwise indicated. 

C. Aboveground, Soil, Waste, Storm and Vent Piping:  Use any of the following piping materials 
for each size range: 
1. NPS 1-1/4 and NPS 1-1/2:  Use NPS 1-1/2 hubless, cast-iron soil piping and one of the 

following: 

a. Couplings:  Heavy-duty, Type 304, stainless steel. 
b. Couplings:  Heavy-duty, cast iron. 
c. Couplings:  Compact, stainless steel. 

2. NPS 1-1/4 and NPS 1-1/2:  Steel pipe; cast-iron, threaded drainage fittings; and threaded 
joints. 

3. NPS 1-1/4 and NPS 1-1/2:  Copper DWV tube, copper drainage fittings, and soldered 
joints. 

4. NPS 1-1/4 and NPS 1-1/2:  PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. NPS 2 to NPS 4:  Service class, cast-iron soil piping; gaskets; and gasketed joints. 
6. NPS 2 to NPS 4:  Hubless, cast-iron soil piping and one of the following: 

a. Couplings:  Heavy-duty, Type 304, stainless steel. 
 
7. NPS 2 to NPS 4:  Copper DWV tube, copper drainage fittings, and soldered joints. 
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a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2:  Hard copper tube, Type M; 
copper pressure fittings; and soldered joints. 

8. NPS 2 to NPS 4:  PVC pipe, PVC socket fittings, and solvent-cemented joints. 
9. NPS 6:  Hubless, cast-iron soil piping and one of the following: 

a. Couplings:  Heavy-duty, Type  304, stainless steel. 
10. NPS 6:  Copper DWV tube, copper drainage fittings, and soldered joints. 
11. NPS 6:  Use NPS 6 PVC pipe, PVC socket fittings, and solvent-cemented joints. 

D. Underground, Soil, Waste, Storm and Vent Piping:  Use any of the following piping materials 
for each size range as noted in specification: 

1. NPS 1-1/2:  Hubless, cast-iron soil piping and one of the following: 

a. Couplings:  Heavy-duty, Type  304, stainless steel. 
2. NPS 1-1/2:  PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. NPS 2 to NPS 4:  Hubless, cast-iron soil piping and one of the following: 

a. Couplings:  Heavy-duty, Type  304, stainless steel. 
4. NPS 2 to NPS 4:  PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. NPS 2 to NPS 4:  Use NPS 3 and NPS 4, Sewer and Drain Series, PVC pipe; PVC socket 

fittings; and solvent-cemented joints. 

a. Couplings:  Heavy-duty, Type  304, stainless steel. 
6. NPS 6:  PVC pipe, PVC socket fittings, and solvent-cemented joints. 
7. NPS 6:  Use NPS 6, Sewer and Drain Series, PVC pipe; PVC socket fittings; and solvent-

cemented joints. 

3.3 PIPING INSTALLATION 

A. Refer to Division 2 Section "Sanitary Sewerage" for Project-site sanitary sewer piping. 

B. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping 
installation. 

C. Install cleanouts at grade and extend to where building sewer drains connect to building sanitary 
sewers.  (Provide H2O rated in traffic areas.) 

D. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe 
penetration through foundation wall.  Select number of interlocking rubber links required to 
make installation watertight.  Refer to Division 15 Section "Basic Mechanical Materials and 
Methods" for sleeves and mechanical sleeve seals. 

E. Install wall penetration system at each service pipe penetration through foundation wall.  Make 
installation watertight.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" 
for wall penetration systems. 

F. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 
on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
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double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side 
with common drain pipe with 18” of clearance between elbow and stack.  Straight tees, elbows, 
and crosses may be used on vent lines.  Do not change direction of flow more than 90 degrees.  
Use proper size of standard increasers and reducers if pipes of different sizes are connected.  
Reducing size of drainage piping in direction of flow is prohibited. 

G. Lay buried building drainage piping beginning at low point of each system.  Install true to 
grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 
upstream.  Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 
each joint as completed. 

H. Install soil and waste drainage, vent and storm piping at the following minimum slopes, unless 
otherwise indicated: 

1. Building Sanitary and Storm Drain:  2 percent downward in direction of flow for piping 
NPS 2 and smaller; 1 percent downward in direction of flow for piping NPS 3 and larger. 

2. Horizontal Sanitary and Storm Drainage Piping:  2 percent downward in direction of flow 
for piping NPS 2 and smaller; 1 percent downward in direction of flow for piping NPS 3 
and larger. 

3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

I. Install engineered soil and waste drainage and vent piping systems in locations indicated and as 
follows: 

1. Circuit Vent System:  Comply with standards of authorities having jurisdiction. 
2. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction. 

J. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab 
is without membrane waterproofing. 

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

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

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

3.4 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction. 

B. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Hubless Joints:  Make with rubber gasket and sleeve or clamp. 

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated. 
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D. Grooved Joints:  Assemble joint with keyed coupling, gasket, lubricant, and bolts according to 
coupling and fitting manufacturer's written instructions. 

E. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 

3.5 VALVE INSTALLATION 

A. Refer to Division 15 Section "Valves" for general-duty valves. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Refer to Division 15 Section "Mechanical Vibration Controls and Seismic Restraints" for 
seismic-restraint devices. 

B. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.  
Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs:  According to the following: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

C. Install supports according to Division 15 Section "Hangers and Supports." 

D. Support vertical piping and tubing at base. 

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 6:  60 inches with 5/8-inch rod. 
4. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 

60 inches. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Install hangers for steel piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4:  84 inches with 3/8-inch rod. 
2. NPS 1-1/2:  108 inches with 3/8-inch rod. 
3. NPS 2:  10 feet with 3/8-inch rod. 
4. NPS 2-1/2:  11 feet with 1/2-inch rod. 
5. NPS 3:  12 feet with 1/2-inch rod. 
6. NPS 4:  12 feet with 5/8-inch rod. 
7. NPS 6:  12 feet with 3/4-inch rod. 
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I. Install supports for vertical steel piping every 15 feet. 

J. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 2-1/2:  108 inches with 1/2-inch rod. 
4. NPS 3 and NPS 4:  10 feet with 1/2-inch rod. 
5. NPS 6:  10 feet with 5/8-inch rod. 

K. Install supports for vertical copper tubing every 10 feet. 

L. Install hangers for PVC piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod. 
2. NPS 3:  48 inches with 1/2-inch rod. 
3. NPS 4:  48 inches with 5/8-inch rod. 
4. NPS 6:  48 inches with 3/4-inch rod. 

M. Install supports for vertical PVC piping every 48 inches. 

N. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

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

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures." 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code.  Refer to Division 15 Section "Plumbing 
Specialties." 

4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, 
and union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 
and larger. 

3.8 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having jurisdiction. 
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1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage, storm piping and vent piping according to procedures of authorities 
having jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping.  If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 
piping until it has been tested and approved.  Expose work that was covered or concealed 
before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside 
leaders, on completion of roughing-in.  Close openings in piping system and fill with 
water to point of overflow, but not less than 10-foot head of water.  From 15 minutes 
before inspection starts to completion of inspection, water level must not drop.  Inspect 
joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps 
filled with water, test connections and prove they are gastight and watertight.  Plug vent-
stack openings on roof and building drains where they leave building.  Introduce air into 
piping system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap 
of water closet to measure this pressure.  Air pressure must remain constant without 
introducing additional air throughout period of inspection.  Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

E. Scoping of Sanitary Lines 
 
1. Harris Teeter will camera scope all main plumbing drain lines prior to pouring of 

concrete sales floor slab.  General contractor to schedule review of the lines with Harris 
Teeter project manager.  If any defects are found during scoping, the plumbing contractor 
shall be responsible for re-scoping the lines with the Harris Teeter project manager to get 
approval of the main plumbing drain lines. 

3.9 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 
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3.10 PROTECTION 

A. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint or lead shield. 

END OF SECTION 15150 
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SECTION 15194 - FUEL GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes fuel gas piping, specialties, and accessories within the building. 

B. Related Sections include the following: 

1. Division 2 Section "Natural Gas Distribution" for natural gas service piping, specialties, 
and accessories outside the building. 

2. Division 15 Section "Meters and Gages" for pressure gages. 

1.3 PROJECT CONDITIONS 

A. Gas System Pressures:  Two pressure ranges.  Primary pressure is more than 0.5 psig but not 
more than 5.0 psig, and is reduced to secondary pressure of 0.5 psig or less. 

B. Design values of fuel gas supplied for these systems are as follows: 

1. Nominal Heating Value:  1000 Btu/cu. ft.. 
2. Nominal Specific Gravity:  0.6. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 
1. Specialty valves.  Include pressure rating, capacity, settings, and electrical connection 

data of selected models. 
2. Pressure regulators.  Include pressure rating, capacity, and settings as noted on 

documents. 

B. Shop Drawings:  For fuel gas piping.  Include plans and attachments to other Work.  Show 
different pressure zones and indicate pressure for each zone. 

C. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements. 

D. Maintenance Data:  For natural gas specialties and accessories to include in maintenance 
manuals specified in Division 1. 
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E. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 

1.5 QUALITY ASSURANCE 

A. ANSI Standard:  Comply with ANSI Z223.1, "National Fuel Gas Code." 

B. FM Standard:  Provide components listed in FM's "Fire Protection Approval Guide" if specified 
to be FM approved. 

C. IAS Standard:  Provide components listed in IAS's "Directory of A. G. A. and C. G. A Certified 
Appliances and Accessories" if specified to be IAS listed. 

D. UL Standard:  Provide components listed in UL's "Gas and Oil Equipment Directory" if 
specified to be UL listed. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and legally dispose of liquids from drips in gas piping.  
Handle cautiously to avoid spillage and ignition.  Notify fuel gas supplier.  Handle flammable 
liquids used by Installer with proper precautions and do not leave on premises from end of one 
day to beginning of next day. 

1.7 COORDINATION 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Architect/Owner not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without Architect's/Owner’s written permission. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

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

1. Gas Valves, NPS 2 and Smaller: 

a. BMI Canada, Inc. 
b. Crane Valves. 
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c. Dungs:  Karl Dungs, Inc. 
d. Flow Control Equipment, Inc. 
e. Grinnell Corp. 
f. Honeywell, Inc. 
g. Kitz Corp. of America. 
h. Legend Valve and Fitting, Inc. 
i. Lyall:  R. W. Lyall & Co., Inc. 
j. McDonald:  A. Y. McDonald Mfg. Co. 
k. Milwaukee Valve Co., Inc. 
l. Mueller Co.; Mueller Gas Products Div. 
m. Nibco, Inc. 
n. Red-White Valve Corp. 
o. Velan Valve Corp. 
p. Watts Industries, Inc.; Water Products Div. 

2. Plug Valves, NPS 2-1/2 and Larger: 

a. Flow Control Equipment, Inc. 
b. Milliken Valve Co., Inc. 
c. Nordstrom Valves, Inc. 
d. Olson Technologies, Inc.; Homestead Valve Div. 
e. Walworth Co. 

3. Line Pressure Regulators: 

a. American Meter Co. 
b. Donkin:  Bryan Donkin RMG Canada, Ltd. 
c. Eclipse Combustion, Inc. 
d. Sensus. 
e. Fisher Controls International, Inc. 
f. Maxitrol Co. 
g. National Meter. 
h. Richards Industries, Inc.; Jordan Valve Div. 
i. Schlumberger Industries; Gas Div. 

4. Appliance Pressure Regulators: 

a. Canadian Meter Co., Inc. 
b. Eaton Corp.; Controls Div. 
c. Harper Wyman Co. 
d. Maxitrol Co. 
e. SCP, Inc. 
f. Sensus. 

2.2 PIPING MATERIALS 

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



FUEL GAS PIPING 15194 - 4 

2.3 PIPES, TUBES, FITTINGS, AND JOINING MATERIALS 

A. Steel Pipe:  ASTM A 53; Type E or S; Grade B; Schedule 40; black. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with 
threaded ends according to ASME B1.20.1. 

2. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 
and threaded ends according to ASME B1.20.1. 

3. Cast-Iron Flanges and Flanged Fittings:  ASME B16.1, Class 125. 
4. Steel Welding Fittings:  ASME B16.9, wrought steel or ASME B16.11, forged steel. 
5. Steel Threaded Fittings:  ASME B16.11, forged steel with threaded ends according to 

ASME B1.20.1. 
6. Joint Compound and Tape:  Suitable for natural gas.  Sealant on piping 1-1/2” and 

smaller to be industrial strength Jomar seal “The Heavyweight” or equal. 
7. Steel Flanges and Flanged Fittings:  ASME B16.5. 
8. Gasket Material:  Thickness, material, and type suitable for natural gas. 

2.4 PROTECTIVE COATING 

A. Prime coat all exposed piping on exterior per plans. 

B. All interior piping in finished areas shall be painted per plans and per Architectural approval. 

2.5 PIPING SPECIALTIES 

A. Flexible Connectors:  ANSI Z21.24, copper alloy. 

B. Quick-Disconnect Devices:  ANSI Z21.41, convenience outlets and matching plug connector. 

2.6 SPECIALTY VALVES 

A. Valves, NPS 2 and Smaller:  Threaded ends according to ASME B1.20.1 for pipe threads. 

B. Valves, NPS 2-1/2 and Larger:  Flanged ends according to ASME B16.5 for steel flanges and 
according to ASME B16.24 for copper and copper-alloy flanges. 

C. Appliance Connector Valves:  ANSI Z21.15 and IAS listed. 

D. 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. 

E. Gas Valves, NPS 2 and Smaller:  ASME B16.33 and IAS-listed bronze body and 125-psig 
pressure rating. 

1. Tamperproof Feature:  Include design for locking. 



FUEL GAS PIPING 15194 - 5 

F. Plug Valves, NPS 2-1/2 and Larger:  ASME B16.38 and MSS SP-78 cast-iron, lubricated plug 
valves, with 125-psig pressure rating. 

1. Tamperproof Feature:  Include design for locking. 

2.7 PRESSURE REGULATORS 

A. Description:  Single stage and suitable for fuel gas service.  Include steel jacket and corrosion-
resistant components, elevation compensator, and atmospheric vent. 

1. NPS 2 and Smaller:  Threaded ends according to ASME B1.20.1 for pipe threads. 
2. NPS 2-1/2 and Larger:  Flanged ends according to ASME B16.5 for steel flanges and 

according to ASME B16.24 for copper and copper-alloy flanges. 
3. Line Pressure Regulators:  ANSI Z21.80 with 2-psig- minimum inlet pressure rating. 
4. Appliance Pressure Regulators:  ANSI Z21.18.  Regulator may include vent limiting 

device, instead of vent connection, if approved by authorities having jurisdiction. 

B. Pressure Regulator Vents:  Factory- or field-installed, corrosion-resistant screen in opening if 
not connected to vent piping. 

2.8 CONCRETE BASES 

A. Provided by general contractor.  Coordinate required size with local gas supplier. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Close equipment shutoff valves before turning off fuel gas to premises or section of piping.  
Perform leakage test as specified in "Field Quality Control" Article to determine that all 
equipment is turned off in affected piping section. 

3.2 SERVICE ENTRANCE PIPING 

A. Connect fuel gas piping to discharge side (house side) of gas meter. 

1. Exterior fuel gas distribution system piping, service pressure regulator, and service meter 
are existing to remain. 

3.3 PIPING APPLICATIONS 

A. Flanges, unions, transition, and special fittings with pressure ratings same as or higher than 
system pressure rating may be used in applications below, unless otherwise indicated. 

B. Fuel Gas Piping, 0.5 psig or Less:  Use the following: 
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1. NPS 1/2 and Smaller:  NPS 3/4 steel pipe, malleable-iron threaded fittings, and threaded 
joints. 

2. NPS 3/4 and NPS 1:  Steel pipe, malleable-iron threaded fittings, and threaded joints. 
3. NPS 1-1/4 to NPS 1-1/2:  Steel pipe, malleable-iron threaded fittings, and threaded joints. 
4. NPS 2 and larger:  Steel pipe, steel welding fittings, and welded joints. 

C. Fuel Gas Piping, 0.5 to 5 psig:  Use the following: 

1. NPS 1/2 and Smaller:  NPS 3/4 steel pipe, malleable-iron threaded fittings, and threaded 
joints. 

2. NPS 3/4 and NPS 1:  Steel pipe, malleable-iron threaded fittings, and threaded joints. 
3. NPS 1-1/4 to NPS 1-1/2:  Steel pipe, malleable-iron threaded fittings, and threaded joints. 
4. NPS 2 and larger:  Steel pipe, steel welding fittings, and welded joints. 

D. Containment Conduits:  Steel pipe, steel welding fittings, and welded joints. 

3.4 VALVE APPLICATIONS 

A. Appliance Shutoff Valves for Pressure 0.5 psig or Less:  Appliance connector valve or gas stop. 

B. Appliance Shutoff Valves for Pressure 0.5 to 5 psig:  Gas stop or gas valve. 

C. Piping Line Valves, NPS 2 and Smaller:  Gas valve. 

D. Piping Line Valves, NPS 2-1/2 and Larger:  Plug valve. 

E. Valves at Service Meter, NPS 2 and Smaller:  Gas valve. 

F. Valves at Service Meter, NPS 2-1/2 and Larger:  Plug valve. 

3.5 PIPING INSTALLATION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping 
installation requirements. 

B. Concealed Locations:  Except as specified below, install concealed gas piping in airtight conduit 
constructed of Schedule 40, seamless, black steel pipe with welded joints.  Vent conduit to 
outside and terminate with screened vent cap. 

1. Above-Ceiling Locations:  Gas piping may be installed in accessible spaces, subject to 
approval of authorities having jurisdiction, whether or not such spaces are used as 
plenums.  Do not locate valves above ceilings. 

2. In Partitions:  Do not install concealed piping in solid partitions.  Protect tubing from 
physical damage when installed inside partitions or hollow walls. 

a. Exception:  Tubing passing through partitions or walls. 

C. Sediment Traps:  Include outlets of service meters.  Locate where readily accessible for 
cleaning and emptying.  Do not install where condensate would be subject to freezing. 



FUEL GAS PIPING 15194 - 7 

1. Construct sediment traps using tee fitting with bottom outlet plugged or capped.  Use 
minimum-length nipple of 3 pipe diameters, but not less than 6 inches long, and same 
size as connected pipe.  Install with space between bottom of cap and surface for removal 
of plug or cap. 

D. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade (in 
vented sleeve) or floors, unless indicated to be exposed to view. 

E. Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers. 

F. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down. 

G. Connect branch piping from top or side of horizontal piping. 

H. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment, and elsewhere as indicated.  Unions are not required on flanged devices. 

I. Install strainer on inlet of each line pressure regulator valve. 

J. Install flanges on valves, specialties, and equipment having NPS 2-1/2 and larger connections. 

K. Install vent piping for gas pressure regulators and gas trains.  Terminate vents to atmosphere 
with turned-down, reducing-elbow fittings with corrosion-resistant insect screens in large end. 

3.6 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.  (Gas 
piping on roof supports; refer to documents.) 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 
5. NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch. 

3.8 CONNECTIONS 

A. Drawings indicate general arrangement of fuel gas piping, fittings, and specialties. 

B. Install piping adjacent to appliances to allow service and maintenance. 
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C. Connect piping to appliances using gas with shutoff valves and unions.  Install valve upstream 
from and within 72 inches of each appliance.  Install union downstream from valve. 

D. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance using gas. 

E. Ground equipment. 

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified 
in UL 486A and UL 486B. 

2. Do not use gas pipe as grounding electrode. 

3.9 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 
sign on or near each service meter, pressure regulator, and specialty valve. 

1. Text:  In addition to name of identified unit, distinguish between multiple units, inform 
operator of operational requirements, indicate safety and emergency precautions, and 
warn of hazards and improper operations. 

2. Refer to Division 15 Section "Mechanical Identification" for nameplates and signs. 

3.10 PAINTING 

A. Use materials and procedures in Division 9 Section "Painting," "Exterior Paint Schedule" 
Article, "Ferrous Metal" Paragraph, "Full-Gloss, Alkyd-Enamel Finish" Subparagraph. 

B. Paint exterior service meters, pressure regulators, piping, and specialty valves. 

1. Color:  As approved by architect (unless noted otherwise on documents). 

3.11 FIELD QUALITY CONTROL 

A. Inspect, test, and purge piping according to ANSI Z223.1, Part 4 "Inspection, Testing, and 
Purging," and requirements of authorities having jurisdiction. 

B. Piping to be tested at a minimum 80 psig for a minimum of 24 hours with dry nitrogen with no 
more than a 0.5 psig deviation. 

C. Repair leaks and defects with new materials and retest system until satisfactory results are 
obtained. 

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

E. Verify capacities and pressure ratings of service meters, pressure regulators, valves, and 
specialties. 

F. Verify correct pressure settings for pressure regulators. 
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G. Verify that specified piping tests are complete. 

H. All gas piping testing to be verified by Harris Teeter area maintenance supervisor or authorized 
individual from Harris Teeter maintenance. 

3.12 ADJUSTING 

A. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and safety 
devices. 

END OF SECTION 15194 
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SECTION 15330 - WET-PIPE SPRINKLER SYSTEMS  

PART 1 - GENERAL  

1.1 SCOPE OF WORK   
 

A. It is the intent of these specifications to design, furnish and install complete sprinkler 
protection for the entire Store including piping, valves, siamese, risers, dry pipe 
compressors and alarms as required.  

B. All areas shall be sprinklered with wet type systems, except in unheated areas such as 
refrigerated spaces, coolers, and freezers, where dry pendant and dry sidewall sprinkler 
heads, and/or dry pipe systems shall be used.  General Contractor shall provide alternate 
price for dry sprinkler system in the loading dock area and canopy area.  If dry sidewall 
exceeds code limitations, provide dry system 

C. Exterior canopies and open areas shall be sprinklered with dry pipe systems. These 
systems shall meet the requirements of the local Authorities and Factory Mutual 
Insurance Company (as noted in this specification).  Anti-freeze solution systems 
shall not be used for this project.  

D. Sprinklers will be required in all enclosed spaces, including vestibule.  Provide 
additional riser with tamper and flow switch if required by local authorities.  

E. Cap future riser at main riser for future expansion. This shall be designed and installed 
in compliance with the construction Code Requirements for the locality and be done in 
compliance with NFPA pamphlet No. 13.   

F. Sprinkler systems shall be designed as Ordinary Hazard Group II per densities noted in 
specification, sized on the basis of hydraulic calculations in Office and Sales Areas and 
NFPA 13 chapter 12 in Storage Areas.  

G. The Contractor shall include in his bid all fees and costs for providing a flow/pressure 
test of the hydrant(s) nearest the connection supplying water to the building.  Test shall 
be performed in accordance with NFPA #291, and results shall be reported to the 
Owner and Engineer in writing.  A certified test report from the water company, dated 
no earlier than four months prior to the date of submission, may be submitted in lieu of 
the above.  

H. Provide reduced pressure zone device (RPZ) or any other backflow prevention device in 
accordance with the requirements/regulations of the local water authority/company.  

Provide all necessary information and obtain approvals and permits for the installation 
of the RPZ.  

 
I. Provide an alternate price to furnish and install complete, FM Global approved fire 

pump package due to inadequate pressure or flow. Alternate to be capable to increase 
pressure minimum 30 PSI above available pressure. Design to include furnishing fire 
pump, jockey pump, controls, starter and all other components necessary to provide a 
complete working system. 

 



WET-PIPE SPRINKLER SYSTEMS  15330 - 2 

J. The Fire Protection Contractor for the project shall engage the services of an approved 
Fire Protection and Sprinkler Engineer to prepare working drawings for all areas in 
accordance with the Standards for Automatic Sprinkler Systems of the National Board 
of Fire Underwriters, NFPA Pamphlet 13, Municipal Authorities having jurisdiction, 
Factory Mutual Insurance Company (as noted in this specification) and shall meet the 
approval of the Architect/Engineer. Submit plans to the Architect after they have the 
proper approval from Factory Mutual Insurance Company and the State Department.  

 
K. This Contractor shall prepare a complete set of detailed working drawings for the fire 

protection installation and shall submit six (6) copies of same to the above listed 
authorities and shall obtain their approval before installation work is started.  

 
L. Working drawings must be legible prints of clear, sharp tracings, prepared at a scale of 

not less than 1/8"=1'-0", and must show along with piping, sprinkler heads, etc., the 
construction and occupancy of each area, including ceiling and roof heights.  

 
M. In preparing fire protection shop drawings, Contractor shall refer to Architectural, 

Structural, Mechanical, Electrical and Plumbing Drawings, and coordinate his work 
with information shown on these drawings, and all shop drawings of structural steel, 
sheet metal, etc., so as to avoid any interferences with the work of any other trade.  

 
N. In general, sprinkler piping shall be kept as high as possible and shall be run through 

the roof joists wherever feasible.  
 
O. Provide adequate supply of copies of the approved plan to the Contractors for ceiling, 

HVAC and electrical work for the purposes of coordination of their respective work 
with the sprinkler heads and piping.  

 
P. Curb Box or roadway valves should be avoided as they require the use of a specialized 

“T-handle” or “roadway valve handle” to operate the valve. Post indicator or wall post 
indicator valves are preferred since they allow a good visual indicator of the valve’s 
position (open/shut).  

 
Q. Drop heads down to cover beneath coffee bar structure where provided or noted on 

Architectural/Engineering Documents. 
 

R. Where low point drains or inspector’s test is provided, they shall be concealed or 
protected from view or damage.  Coordinate with Architect and General Contractor. 

 
S. Coordinate with refrigeration plans and contractor to provide coverage where required 

by code below racking or wide horizontal runs of refrigeration piping. 
 
1.2 RELATED DOCUMENTS  
 

A.  Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section.  

1.3 SUMMARY  
 

A.  This Section specifies wet-pipe sprinkler systems for buildings and structures.  
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B.  Products specified in this Section with installation not in Contract include sprinkler 
cabinets with spare sprinklers and sprinkler wrenches.  Deliver to the Owner's 
maintenance personnel.  

C. Related Sections:  The following Sections contain requirements that relate to this 
Section:  

1. Division 2 Section "Water Systems" for water supply piping from water source to 
inside of building.  

2. Division 7 Section "Firestopping" for fire barrier sealers.  
3. Division 10 Section "Fire Extinguishers, Cabinets, and Accessories" for fire 

extinguishers and cabinets.  
4. Division 15 Section "Plumbing Piping" for water supply when Work of this 

Section connects to water distribution system inside building.  
5. Division 16 Section "Fire Alarm Systems" for alarm devices not specified in this 

Section.  
 
1.4 DEFINITIONS  
 

A. Pipe sizes used in this Section are nominal pipe size (NPS) specified in inches. Tube 
sizes are standard tube size specified in inches.  Equivalent or approximate SI (metric) 
sizes are indicated in millimeters (mm) in parentheses.  

B. Working plans as used in this Section refer to documents (including drawings and 
calculations) prepared pursuant to requirements in NFPA 13, Factory Mutual 
Insurance Company densities(as noted in this specification) and local codes for 
obtaining approval of authority having jurisdiction.  

C. Other definitions for fire protection systems are included in referenced NFPA standards.  

1.5 SYSTEM DESCRIPTION  
 

A. Wet-Pipe Sprinkler System: System with automatic sprinklers attached to piping 
system containing water and connected to water supply so that water discharges 
immediately from sprinklers when they are opened by fire.  

B. Sprinkler System Protection Limits:  Entire building including exterior canopies.  

1.6 SYSTEM PERFORMANCE REQUIREMENTS  
 

A. Design and obtain approval from authority having jurisdiction for fire protection 
systems specified.  

B. Minimum Pipe Sizes:  Not smaller than sizes indicated for connection to water supply 
piping, standpipes, and branches from standpipes to sprinklers.  

C. Conduct fire hydrant flow tests as required to obtain hydraulic data needed to prepare 
design for hydraulically calculated systems.  Provide new test if older than four (4) 
months or if required per local authority (include in bid). 

D. Hydraulically design sprinkler systems according to:  
1. Sprinkler System Occupancy Hazard Classifications: As follows:  

a. Office and Public Areas: Ordinary hazard.  
b. Storage Areas: Ordinary hazard.  
c. Equipment Rooms: Ordinary hazard.  
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d. Service Areas: Ordinary hazard.  
2. Factory Mutual Insurance Company Density Requirements for Automatic 

Sprinkler System Hydraulic Design: (FM requirements to prevail unless locality 
requests higher requirements.):  
a. Sales Area: 0.18 GPM/sq. ft. over most hydraulically remote 2,500 sq. ft., 

plus a 250 hose stream allowance.  
b. Storage & Stock Areas: 0.3 gpm/sq. ft. over the remote 2,500 sq. ft, plus a 

250 gpm hose stream allowance.  
c. Canopy:  0.15 GPM/sq. ft. over 3,500 sq. ft. or the entire area which ever 

is less.  
d. Alternate for Sales Area using Extended Coverage K 11.2 160 degree 

heads:  0.3 GPM/sq.ft. over the remote 1,500 sq.ft., plus a 250 gpm hose 
stream allowance (based on maximum ceiling height of 30 ft and HC-2 
hazard category). 

e. Alternate for Sales Area using Extended Coverage K 14.0 heads:  0.3 
GPM/sq.ft. over the remote 1,000 sq.ft., plus a 250 gpm hose stream 
allowance (based on a maximum ceiling height of 30 ft and HC-2 hazard 
category). 

 
3. Factory Mutual Insurance Company Maximum Sprinkler Spacing:  

a. Sales/Work Areas: 130 sq. ft./sprinkler (12 sq. m/sprinkler).  
b. Storage Areas: 100 sq. ft./sprinkler (11 sq. m/sprinkler).  
c. Mechanical Equipment Rooms: 130 sq. ft./sprinkler (12 sq. m/sprinkler).  
d. Electrical Equipment Rooms: 130 sq. ft./sprinkler (12 sq. m/sprinkler).  
e. Other Areas:  According to NFPA 13.  

E. Components and Installation:  Capable of producing piping systems with the following 
minimum working pressure ratings except where indicated otherwise.  
1. Sprinkler Systems:  175 psig (1200 kPa).  
 

1.7 SUBMITTALS  
 

A. Product data for fire protection system components.  Include the following:  
1. Pipe and fitting materials and methods of joining for sprinkler piping. 
2. Grooved joint couplings and fittings. 
3. Pipe hangers and supports. 
4. Piping seismic restraints. 
5. Water meters (if required by code).  
6. Backflow preventers.  
7. Valves.  
8. Specialty valves, accessories, and devices.  
9. Alarm devices.  Include electrical data.  
10. Fire department connections. Include type of fire department connection; 

number, size, type, and arrangement of inlets; size and direction of outlet; and 
finish.  

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

12. Post indicator valve. 
 

B.  Sprinkler system drawings identified as "working plans," prepared according to NFPA 
13, Factory Mutual Insurance Company densities (as noted in this specification) 
and local authority. Submit required number of sets to authority having jurisdiction, 
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Factory Mutual Insurance Company, and Architect/Engineer for review, 
comment, and approval. Include system hydraulic calculations where applicable.  

C.  Sprinklers shall be referred to on drawings, submittals and other documentation, by 
the sprinkler identification or model number as specifically published in the 
appropriate agency listing or approval.  Trade names or other abbreviated designations 
shall not be allowed. 

D.  Licensed engineer's sprinkler system drawings specified in "Quality Assurance" 
Article to authority having jurisdiction.  Include system hydraulic calculations where 
applicable.  

E.  Sprinkler system drawings, identified as "working plans" and prepared according to 
NFPA 13, that have been approved by authority having jurisdiction. Include system 
hydraulic calculations where applicable.  

F. Licensed engineer's installation report specified in "Field Quality Control" Article.  
 

G.  Test reports and certificates as described in NFPA 13. Include "Contractor's Material 
& Test Certificate for Aboveground Piping" and "Contractor's Material & Test 
Certificate for Underground Piping."  

H.  Maintenance data for each type of fire protection specialty specified, for inclusion in 
"Operating and Maintenance Manual" specified in Division 1 Section "Project 
Closeout."  

I. 2 copies of NFPA 13 "Recommended Practice for the Inspection, Testing and 
Maintenance of Sprinkler Systems." Deliver to Owner's maintenance personnel.  

J. 2 copies of NFPA 25 "Standard for Inspection, Testing and Maintenance of Water 
Based Fire Protection Systems." Deliver to Owner's maintenance personnel.  

 
 K. Submittals to be provided in book format for review.  Electronic copies of submittals 

will not be accepted.  Provide a minimum of three (3) copies for review. 

 
1.8 QUALITY ASSURANCE  

A.  Manufacturer Qualifications: Firms whose equipment, specialties, and accessories are 
listed by product name and manufacturer in UL Fire Protection Equipment Directory 
and FM Approval Guide and that conform to other requirements indicated.  

B. Listing/Approval Stamp, Label, or Other Marking:  On equipment, specialties, and 
accessories made to specified standards.  

C. Listing and Labeling: Equipment, specialties, and accessories that are listed and 
labeled.  

1. The Terms "Listed" and "Labeled":  As defined in "National Electrical Code," 
Article 100.  

2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.  
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D. Comply with requirements of authority having jurisdiction for submittals, approvals, 

materials, hose threads, installation, inspections, and testing.  

E. Comply with requirements of Factory Mutual Insurance Company underwriter for 
submittals, approvals, materials, installation, inspections, and testing.  

F. Licensed Engineer: Submit design drawings, design calculations, and installation 
inspection reports. Include seal and signature of registered engineer licensed in 
jurisdiction where Project is located, certifying compliance with specifications.  

G. To assure uniformity and compatibility of piping components in grooved piping 
systems, all grooved products utilized shall be supplied by a single manufacturer.  
Grooving tools shall be supplied by the same manufacturer as the grooved components. 

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

 
H. Installer's Qualifications: Firms qualified to install and alter fire protection piping, 

equipment, specialties, and accessories, and repair and service equipment. A qualified 
firm is one that is experienced (minimum of 5 previous projects similar in size and 
scope to this Project) in such work, familiar with precautions required, and in 
compliance with the requirements of the authority having jurisdiction. Submit evidence 
of qualifications to the Architect upon request. Refer to Division 1 Section "Reference 
Standards and Definitions" for definition of "Installer."  

I. NFPA Standards:  Equipment, specialties, accessories, installation, and testing 
complying with the following:  
1. NFPA 13 "Standard for the Installation of Sprinkler Systems."  
2. NFPA 25 "Standard for Inspection, Testing and Maintenance of Water Based 

Fire Protection Systems." Deliver to Owner's maintenance personnel.  
3. NFPA 70 "National Electrical Code."  
4. NFPA 13 chapter 12 " Storage."  

 
PART 2 - PRODUCTS  

2.1 MANUFACTURERS  
 

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

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

1. Specialty Valves and Water Motor Alarm Devices:  
a. Reliable Automatic Sprinkler Co., Inc.  
b. Viking Corp.  
c. Victaulic Co.  

 
2. Detector Check Valves:  
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a. Ames Co., Inc.  
a. Cla-Val Co.  
b. Hersey Products, Inc., Grinnell Corp.  
c. Kennedy Valve Div., McWane, Inc.  
d. Viking Corp.  
e. Watts Regulator Co.  

 
3. Water Meters (if required by code):  

a. Badger Meter, Inc.  
a. Hersey Products, Inc., Grinnell Corp.  
b. Kent Meters, Inc.  
c. Neptune Water Div., Schlumberger Industries, Inc.  
d. Sensus Technologies, Inc., BTR Co.  

 
4. Backflow Preventers:  

a. Ames Co., Inc.  
a. Cla-Val Co.  
b. Conbraco Industries, Inc.  
c. Febco.  
d. Hersey Products, Inc., Grinnell Corp.  
e. Watts Regulator Co.  
f. Wilkins Regulator Div., Zurn Industries, Inc.  

 
5. Waterflow Indicators and Supervisory Switches:  

a. Gamewell Co.  
b. Gem Sprinkler Co. Div., Grinnell Corp.  
c. Potter Electric Signal Co.  
d. Reliable Automatic Sprinkler Co., Inc.  
e. System Sensor Div., Pittway Corp.  
f. Victaulic Company of America.  
g. Watts Regulator Co.  

 
6. Fire Department Connections (thread per local authority):  

a. Badger-Powhatan, Figgie International Co.  
b. Croker Div., Fire-End and Croker Corp.  
c. Elkhart Brass Mfg. Co., Inc.  
d. Firematic Sprinkler Devices, Inc.  
e. Gem Sprinkler Co. Div., Grinnell Corp.  
f. Guardian Fire Equipment, Inc.  
g. Potter-Roemer Div., Smith Industries, Inc.  
h. Reliable Automatic Sprinkler Co., Inc.  
i. Sierra Fire Equipment Co.  

 
7. Sprinklers:  

a. ASCOA Fire Systems, Figgie International Co.  
b. Central Sprinkler Corp.  
c. Firematic Sprinkler Devices, Inc.  
d. Gem Sprinkler Co. Div., Grinnell Corp.  
e. Globe Fire Sprinkler Corp.  
f. Reliable Automatic Sprinkler Co., Inc.  
g. Star Sprinkler Corp.  
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h. Viking Corp.  
i. Victaulic Co. of America 

 
8. Hose Valves and Racks and Hose:  

a. Badger-Powhatan, Figgie International Co.  
b. Croker Div., Fire-End and Croker Corp.  
c. Elkhart Brass Mfg. Co., Inc.  
d. Guardian Fire Equipment, Inc.  
e. Potter-Roemer Div., Smith Industries, Inc.  
f. Sierra Fire Equipment Co.  

 
9. Indicator Posts and Indicator Post Gate Valves:  

a. Clow Valve Co. Div., McWane, Inc.  
b. Nibco, Inc.  
c. Victaulic Co.  

 
10. Indicator Valves:  

a. Milwaukee Valve Co., Inc.  
b. Nibco, Inc.  
c. Victaulic Co.  

 
11. Fire Protection Service Gate and Check Valves:  

a. Kennedy Valve Div., McWane, Inc.  
b. Nibco, Inc.  
c. Victaulic Co.  

 
12. Grooved Couplings for Steel Piping:  

a. Victaulic Co.  
 

13. Grooved Couplings for AWWA Ductile-Iron Piping:  
a. Victaulic Co.  

 
14. Grooved Couplings for Copper Tubing:  

a. Victaulic Co.  
 
15. Press-Seal Fittings for Steel Piping:  

a. Victaulic Co.  
 
16. Mechanically Formed Outlet Procedure:  

a. T-Drill Industries, Inc.  
 

 
2.2 PIPES AND TUBES  
 

A. Refer to Part 3 Article "Sprinkler System Piping Applications" for identification of 
systems where pipe and fitting materials specified below are used.  

B. Ductile-Iron Pipe:  AWWA C115, ductile-iron barrel with iron-alloy threaded flanges, 
250-psig (1725 kPa) minimum working pressure rating, and AWWA C104 cement-
mortar lining.  
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C. Steel Pipe: ASTM A 53, Schedule 10 minimum or per NFPA, black and galvanized, 
plain and threaded ends, for welded, threaded, and rolled-groove joints.  

2.3 PIPE AND TUBE FITTINGS  

A. Cast-Iron Threaded Flanges:  ASME B16.1, Class 250, raised ground face, bolt holes 
spot faced.  

B. Ductile-Iron and Gray-Iron Flanged Fittings:  AWWA C110, 250-psig (1725 kPa) 
minimum pressure rating, with AWWA C104 cement-mortar lining.  

C. Cast-Iron Threaded Fittings:  ASME B16.4, Class 250, standard pattern, with threads 
according to ASME B1.20.1.  

D. Malleable-Iron Threaded Fittings: ASME B16.3, Class 300, standard pattern, with 
threads according to ASME B1.20.1.  

E. Grooved-End Fittings for Ductile-Iron Pipe:  ASTM A 536 ductile-iron, AWWA pipe-
size, designed to accept Victaulic or equal AWWA C606 grooved couplings. Include 
cement lining or Food and Drug Administration (FDA)-approved interior coating.  

F. Grooved-End Fittings for Copper Tube: UL-listed, copper-tube dimensions, ASME 
B16.22 wrought copper or ASME B16.18 bronze sand castings, with grooved ends 
designed to accept Victaulic or equal couplings. Flaring of tube and fitting ends to IPS 
dimensions is not permitted.  

 
G. Steel, Press-Seal Fittings:  UL 213 and FM-approved, 175-psig pressure rating; with 

steel housing, zinc-electroplated, EPDM O-rings, and pipe stop; for use with 
Schedule 5, plain-end, steel pipe.  Include UL 45-listed fitting manufacturer's pressure-
sealing tools.  Victaulic Pressfit and ‘PFT’ series tool. 

 
2.4 JOINING MATERIALS  

A.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joining 
materials not included in this Section.  

B. Flanged Joints for Ductile-Iron Pipe and Ductile-Iron or Cast-Iron Fittings: AWWA 
C115 ductile-iron or gray-iron pipe flanges, rubber gaskets, and high-strength steel 
bolts and nuts.  

C. Couplings for Grooved-End Steel Pipe and Grooved-End Ferrous Fittings:  UL 213, 
AWWA C606, ASTM A 536 ductile-iron or ASTM A 47 malleable-iron housing, 
with enamel finish.  Include synthetic-rubber gasket with central-cavity, pressure-
responsive design; ASTM A 449 and A 183 carbon-steel bolts and nuts to secure 
grooved pipe and fittings.  
 
1. Rigid Type: Housings shall be cast with offsetting angle-pattern bolt pads to 

provide rigidity and system support and hanging in accordance with NFPA-13. 
Couplings shall be fully installed at visual pad-to-pad offset contact. (Tongue and 
recess rigid type couplings that requires exact gapping of bolt pads on each side 
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of the coupling at specified torque ratings, are not allowed.) 
 

a. 1-1/4” through 4”: Installation-Ready, for direct stab installation without 
field disassembly. 

 
2. Flexible Type: Use for seismic applications in accordance with manufacturer 

recommendations as required by NFPA 13.  
 
3. Flange Adapter: Flat face, ductile iron housings with elastomer pressure 

responsive gasket, for direct connection to ANSI Class 125 or 150 flanged 
components.  

 
4. Gaskets: 

Fire Protection Service Temp. Range Gasket Recommendation 
Dry Systems Ambient FlushSeal® or EZ Style design, Grade 

EPDM, Type A 
Freezer Applications -40°F to 0°F FlushSeal®, Grade L, Silicone 
Water/Wet Systems Ambient C-Shape or EZ Style design, Grade 

EPDM, Type A 
 

D. Couplings for Grooved-End Ductile-Iron Pipe and Fittings: UL 213, AWWA C606, 
ASTM A 536 ductile-iron housing, with enamel finish.  Include FlushSeal synthetic-
rubber gasket, Grade “M” Halogenated Butyl with central-cavity, pressure-responsive 
design, and ASTM A 449 and A 183 carbon-steel bolts and nuts to secure grooved 
pipe and fittings. Victaulic Style or equal. 

1. Flange Adapter: Flat face, ductile iron housings with elastomer pressure 
responsive gasket, for direct connection to ANSI Class 125 flanged components.  
Victaulic Style 341. 

 
E. Couplings for Grooved-End Copper Tube and Fittings:  UL 213, ASTM A 536 ductile 

iron housings cast with offsetting, angle-pattern bolt pads coated with copper-colored 
alkyd enamel.  Gasket shall be pressure-responsive, synthetic rubber, Grade “EHP” 
EPDM, secured together with plated steel bolts and nuts conforming to ASTM A 183 
and A 449.  Couplings shall be “installation ready” stab-on design, for direct ‘stab’ 
installation onto roll grooved copper tube without prior field disassembly.  Victaulic 
Style or equal. 

 
1. Flange Adapter: Flat face, ductile iron casting with copper-colored enamel and 

copper tube dimensions for direct connection to flanged components with ANSI 
Class 150 bolt-hole pattern.  Victaulic Style. 

 
2.5 GENERAL-DUTY VALVES  

A. Refer to Division 15 Section "Valves" for general-duty gate, ball, butterfly, globe, and 
check valves.  
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2.6 FIRE PROTECTION SERVICE VALVES  

A. General: UL-listed and FM-approved, with 175-psig (1200 kPa) non-shock minimum 
working pressure rating.  

1. Option: Valves for use with grooved piping may be grooved type.  
2. Drip Cup Assembly:  Pipe drain without valves, and separate from main drain 

piping. 
3. Drip Cup Assembly:  Pipe drain with check valve to main drain piping. 

 
B. Gate Valves, 2 Inches (50 mm) and Smaller:  UL 262, cast-bronze, threaded ends, solid 

wedge, outside screw and yoke, rising stem.  

C. Indicating Valves, 2 Inches and Smaller:  UL 1091, ball type, bronze body with 
threaded or grooved ends, with weatherproof actuator, handwheel, and integral 
indicating device. Victaulic FireLock or equal.  

1. Indicator: Visual.  
2. Indicator:  Electrical 125 volts a.c., prewired, single-circuit, supervisory switch.  
3. Indicator:  Electrical 125 volts a.c., prewired, 2-circuit, supervisory switch.  

 
D. Gate Valves, 2-1/2 Inches (65 mm) and Larger:  UL 262, ductile iron body, bronze 

mounted, taper wedge, outside screw and yoke, rising stem.  Include replaceable, 
bronze, wedge facing rings and grooved or flanged ends. Victaulic FireLock or equal. 

E. Gate Valves, 2-1/2 Inches (65 mm) and Larger for Use with Indicator Posts: UL 262, 
ductile iron body, bronze mounted, solid wedge disc, non-rising stem with operating nut 
and grooved or flanged ends. Victaulic FireLock or equal. 

F. Indicator Posts:  UL 789, wall type, cast-iron body, with windows for target plates that 
indicate valve position, extension rod and coupling, locking device, and red enamel 
finish.  Victaulic FireLock. 

1. Operation: Operating wrench.  
2. Operation: Hand wheel.  

 
G. Butterfly Valves, 2-1/2 Inches (65 mm) and Larger: UL 1091, grooved end ductile-iron 

body, EPDM encapsulated disc with integrally cast stem, weatherproof actuator with 
pre-wired supervisory switches and handwheel. Victaulic FireLock or equal. 

H. Swing Check Valves, 2-1/2 Inches (65 mm) and Larger:  UL 312, cast-iron body and 
bolted cap, with bronze disc or cast-iron disc with bronze disc ring and flanged ends.  

I. Spring-Actuated Check Valves, 2-1/2 Inches (65 mm) and Larger: UL 312, ductile-iron 
body, with aluminum bronze or elastomer-coated ductile iron disc, and PPS coated or 
welded-in nickel seat, and grooved ends. Victaulic FireLock with riser check kit or 
equal. 

J. Butterfly Check Valves, 4 Inches (100 mm) and Larger:  UL 312, split-clapper style, 
cast-iron body with rubber seal, bronze alloy discs, stainless-steel spring and hinge pin.  
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2.7 SPECIALTY VALVES  

A. Alarm Check Valves: UL 193, 175-psig (1200 kPa) working pressure, designed for 
horizontal or vertical installation, with ductile-iron body and grooved inlet and outlet, or 
cast-iron with flanged inlet and outlet, bronze grooved seat with O-ring seals, and 
single-hinge pin and latch design. Include trim sets for bypass, drain, electric sprinkler 
alarm switch, pressure gages, precision retarding chamber, and fill line attachment with 
strainer. Valve internal components shall be replaceable without removing the valve 
from the installed position. Victaulic FireLock or equal. 

1. Drip Cup Assembly:  Pipe drain without valves, and separate from main drain 
piping.  

2. Drip Cup Assembly:  Pipe drain with check valve to main drain piping.  
3. Option:  Grooved-end connections for use with grooved-end piping.  

 
B. Alarm Check Valves:  UL 193, 175-psig (1200 kPa) working pressure, designed for 

horizontal or vertical installation, with ductile-iron body and grooved inlet and outlet, or 
cast-iron with flanged inlet and outlet, bronze grooved seat with O-ring seals, and 
single-hinge pin and latch design.  Provide trim sets for bypass, drain, electric sprinkler 
alarm switch, pressure gages, drip cup assembly piped without valves separate from 
main drain line, and fill line attachment with strainer. Valve internal components shall 
be replaceable without removing the valve from the installed position.  Victaulic 
FireLock or equal. 

1. Option:  Grooved-end connections for use with grooved-end piping.  

C. Pressure-Regulating Valves:  UL 1468, 400-psig (2760 kPa) minimum rating, brass, 
pressure-regulating type.  Include female NPS inlet and outlet and adjustable setting 
feature.  Size 1-1/2 inches (40 mm) or 2-1/2 inches (65 mm), and straight or 90 degree 
angle (1.57 rad) pattern design as indicated.  

1. Optional Finish:  Rough chrome plate.  

D. Ball Drip Valves:  UL 1726, automatic drain valve, 3/4-inch (20 mm) size, spring-
loaded, ball check device with threaded ends.  

E. Detector Check Valves:  UL 213, galvanized cast-iron body, bolted cover with air bleed 
device for access to internal parts, and flanged ends; designed for 175-psig (1200 kPa) 
working pressure.  Include 1-piece bronze disc with bronze bushings, pivot, and 
replaceable seat. Include threaded bypass taps in the inlet and outlet for bypass meter 
connection.  Set valve to allow minimal water flow through bypass meter when major 
water flow is required.  

1. Water Meter:  AWWA C700, disc type, of size and end connections at least one-
fourth those of detector check valve.  Include meter, bypass piping, gate valves, 
check valve, and connections to detector check valve.  

2.8 WATER METERS (If required by code.) 

A. General: Register in gallons (L), except where registration in cu. ft. (cu. m) is indicated.  
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B. Water Meters:  AWWA C703, fire service type.  

2.9 BACKFLOW PREVENTERS  

A. General:  ASSE standard backflow preventers, of size indicated for maximum flow rate 
indicated and maximum pressure loss indicated.  

1. Working Pressure:  150 psig (1035 kPa) minimum except where indicated 
otherwise.  

2. Bronze, cast-iron, steel, or stainless-steel body with flanged ends.  
3. Interior Lining:  FDA-approved epoxy coating, for backflow preventers having 

cast-iron or steel body.  
4. Interior Components:  Corrosion-resistant materials.  
5. Strainer on inlet, where strainer is indicated.  

 
B. Reduced-Pressure-Principle Backflow Preventer:  ASSE 1013, consisting of OS&Y 

gate valves on inlet and outlet and strainer on inlet. Include test cocks and pressure-
differential relief valve with ASME A112.1.2 air-gap fitting located between 2 positive-
seating check valves for continuous pressure application.  

1. Pressure Loss:  12 psig (83 kPa) maximum, through middle third of flow range.  

C. Double-Check Backflow Prevention Assemblies:  ASSE 1015, consisting of shutoff 
valves on inlet and outlet and strainer on inlet.  Include test cocks with 2 positive-
seating check valves for continuous pressure application.  

1. Pressure Loss:  5 psig (35 kPa) maximum, through middle third of flow range.  

D. Reduced-Pressure Detector Assembly Backflow Preventers:  UL 312 and ASSE 1047, 
consisting of OS&Y gate valves on inlet and outlet, and strainer on inlet.  Include 
pressure-differential relief valve having ASME A112.1.2 air-gap fitting located 
between 2 positive-seating check valves, test cocks, and bypass with displacement-type 
water meter, valves, and reduced-pressure backflow preventer, for continuous pressure 
application.  

1. Pressure Loss:  12 psig (83 kPa) maximum, through middle third of flow range.  

E. Double-Check Detector Assembly Backflow Preventers:  UL 312 and ASSE 1048, 
consisting of OS&Y gate valves on inlet and outlet and strainer on inlet. Include 2 
positive-seating check valves and test cocks, and bypass with displacement-type water 
meter, valves, and double-check backflow preventer, for continuous pressure 
application.  

1. Pressure Loss:  5 psig (35 kPa) maximum, through middle third of flow range.  

2.10 SPRINKLERS  

A. Automatic Sprinklers: With heat-responsive element conforming to:  

1. UL 199, for applications except residential.  
2. UL 1767, for early-suppression, fast-response applications.  
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B. Sprinkler types and categories are as indicated and as required by application.  Furnish 

automatic sprinklers with nominal 1/2-inch (12.7 mm) orifice for "Ordinary" 
temperature classification rating except where otherwise indicated and required by 
application.  

C. Sprinklers shall be glass bulb type, with hex shaped wrench boss integrally cast into the 
sprinkler body to reduce the risk of damage during installation.  

1. Wrenches shall be provided by the sprinkler manufacturer that directly engage 
the hex-shaped wrench boss integrally cast in the sprinkler body.   

 
D. Sprinkler temperature ratings shall be as follows: 

1. Sales area — 155*F (degrees Fahrenheit) 
2. Stock area — 165 *F (degrees Fahrenheit) 
3. Food preparation area — 212*F (degrees Fahrenheit)  
4. Within 10’ of bakery oven or any cooking hood — minimum 286*F (degrees 

Fahrenheit) or required rating per local authority. 
 

E. Sprinkler types, features, and options include:  

1. Coated, painted, or plated sprinklers.  
2. Concealed ceiling sprinklers, including cover plate.  
3. Extended coverage sprinklers.   
4. Flush ceiling sprinklers, including escutcheon.  
5. Pendent sprinklers.  
6. Pendent, dry-type sprinklers.  
7. Quick-response sprinklers.  
8. Recessed sprinklers, including escutcheon.  
9. Sidewall sprinklers.  
10. Sidewall, dry-type sprinklers.  
11. Upright sprinklers.  

 
F. Sprinkler Finishes: Chrome-plated, bronze, and painted.  

G. Special Coatings: Nickel-Teflon, wax, lead, and corrosion-resistant paint.  

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

1. Ceiling Mounting:  Chrome-plated steel, 1-piece, flat.  
2. Ceiling Mounting: Chrome-plated steel, 2-piece, with 1-inch vertical adjustment.  
3. Sidewall Mounting:  Chrome-plated steel, 1-piece, flat.  
4. Escutcheons shall be listed, supplied, and approved for use with the sprinkler by 

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

1. Guards shall be listed, supplied, and approved for use with the sprinkler by the 
sprinkler manufacturer. 

 
J. Sprinkler Cabinets:  Finished steel cabinet and hinged cover, with space for minimum 

of 6 spare sprinklers plus sprinkler wrench, suitable for wall mounting.  Include number 
of sprinklers required by NFPA 13 and 1 wrench for sprinklers. Include separate cabinet 
with sprinklers and wrench for each style sprinkler on Project.  Victaulic or equal. 

K. Flexible Sprinkler Drops:  In lieu of rigid pipe offsets or return bends for sprinkler 
drops, Victaulic or equal flexible drop system may be used to locate sprinklers as 
required by final finished ceiling tiles and walls.  The drop system shall consist of a 
braided or corrugated type 304/316 stainless steel hose piece, 1" NPT male threaded 
adapter for connection to header piping and a 1/2" or 3/4" NPT female adapter for 
connection to the sprinkler head.  Unions shall be provided on either end of the flexible 
hose for ease of installation.  The flexible drop shall attach to the ceiling grid using a 
one-piece bracket that can be installed without the use of tools and have a 3" minimum 
bending radius for installation in narrow or confined spaces.  The braided drop system 
is UL listed and FM approved and the corrugated system is UL listed for sprinkler 
services to 175 psi. 

 
2.11 SPECIALTY SPRINKLER FITTINGS  

A. Specialty Fittings: UL-listed and FM-approved, made of steel, ductile iron, or other 
materials compatible with system materials and applications where used.  

B. Press-Seal Fittings: UL 213, carbon-steel housing with electroplated exterior and 
EPDM O-rings and pipe stop, for use with plain-end, Schedule 5 steel pipe. Victaulic 
Pressfit or equal. 

C. Locking-Lug Fittings: UL 213, ductile-iron body with locking-lug ends, for use with 
plain-end steel pipe.  

D. Mechanical-"T" Fittings: UL 213, ductile-iron housing with pressure-responsive gasket, 
bolts, and threaded or grooved outlet. Victaulic Style or equal. 

 
E. Mechanical-Cross Fittings: UL 213, ductile-iron housing with pressure-responsive 

gaskets, bolts, and threaded or grooved outlets.  

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

G. Sprinkler Alarm Test Fittings:  Bronze housing with 1-1/2-inch (40 mm) inlet and 
outlet, integral test valves, combination orifice and sight glass, and threaded or grooved 
ends. Victaulic Style or equal. 

H. Dry Pipe System Fittings:  UL listed for dry-pipe service. 
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2.12 FIRE DEPARTMENT CONNECTIONS  

A. Flush, Wall-Type Fire Department Connections:  UL 405, cast-brass body; NH-
standard thread inlets according to NFPA 1963 and matching local fire department 
threads; and threaded NPS outlet.  Include lugged cap, gasket, and chain; lugged swivel 
connection, extension pipe nipples, and clappers for each hose connection inlet; and 
wall escutcheon plate with marking "AUTO SPKR."  

1. Threads per local fire department requirements.  
2. Refer to civil and plumbing drawings for location. 
3. At the low-point near each fire department connection, install a 90-degree elbow 

with drain connection to allow for system drainage to prevent freezing. 
 

2.13 ALARM DEVICES  

A. Alarm Devices:  Types and sizes that will match piping and equipment connections.  

B. Water-Motor-Operated Alarms:  UL 753, mechanical operation type, 10-inch (250 mm) 
diameter, cast-aluminum alarm gong, with red enamel factory finish.  Include Pelton-
wheel-type operator with nylon shaft bearings, and shaft length and sleeve to suit wall 
thickness and construction; 3/4-inch (20 mm) inlet and 1-inch (25 mm) drain. Victaulic 
Series or equal. 

C. Waterflow Indicators:  UL 346, electrical-supervision type, vane-type waterflow 
detector, rated to 250 psig (1725 kPa), and designed for horizontal or vertical 
installation. Include 2 SPDT (single-pole, double-throw) circuit switches to provide 
isolated alarm and auxiliary contacts, 7 ampere, 125 volts a.c. (7 A, 125 V a.c.) and 
0.25 ampere, 24 volts d.c. (0.25 A, 24 V d.c.); complete with factory-set, field-
adjustable retard element to prevent false signals, and tamper-proof cover that sends a 
signal when cover is removed.  

 
D. Pressure Switches: UL 753, waterflow switch with retard, electrical-supervision type, 

SPDT (single-pole, double-throw), normally closed contacts, designed to operate on 
rising pressure and signal water flow.  

E. Supervisory Switches: UL 753, for valves, electrical-supervision type, SPDT (single-
pole, double-throw), normally closed contacts, designed to signal controlled valve in 
other than full open position.  

F. Supervisory Switches:  UL 753, for indicator posts, electrical-supervision type, SPDT 
(single-pole, double throw), normally closed contacts, designed to signal controlled 
valve in other than full open position.  

2.14 PRESSURE GAGES  
 

A. Pressure Gages: UL 393, 3-1/2 to 4-1/2 inches (90 to 115 mm) diameter dial, with dial 
range of 0-250 psig (0-1600 kPa).  
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2.15 DRY PIPE SPRINKLER SYSTEMS    

A. All unheated spaces within the building shall be protected with dry-pendant sprinklers 
connected to the wet pipe system. Anti-freeze loops shall not be permitted.  If this is not 
possible and a dry system must be used, this Contractor shall comply with NFPA 13 5-2 
dry pipe systems.  Not more than 750 GAL system capacity shall be controlled by one 
dry-pipe valve.  Gridded dry-pipe systems shall not be installed.  

B. The dry-pipe valve and supply pipe shall be protected against freezing and mechanical 
injury.  Valve rooms shall be lighted and heated.  Heat tape shall not be used in lieu of 
permanently installed type source of heat.  Contractor shall provide and approved air 
compressor capable of restoring normal air pressure in the system automatically.  

C. Dry-pipe valves with grooved ends, shall have a high-strength ductile iron body and 
aluminum bronze disc.  The minimum required air pressure is 13 psi (90-kPa) and 
maximum water working pressure is 300 psi (2065-kPa) in all sizes.   
The valve shall be installed in the vertical orientation only. All internal components 
shall be replaceable without removing the valve from the installed position and shall be 
externally resettable. Valve shall be supplied pre-trimmed as a Vic®-Quick Riser with 
low pressure actuator.   
 

D. The dry-pipe system shall be provided with OS&Y valve or an indicating butterfly type 
valve and all other alarm systems required by code. 
 

2.16 IN-RACK SPRINKLERS  

A. Factory Mutual Insurance Company may require increased sprinkler protection in 
high storage area or when storage racks are to be used. Sprinkler Contractor shall 
increase density coverage in storage area as required by Factory Mutual Insurance 
Company, and install in rack sprinklers if necessary.  

PART 3 - EXECUTION  

3.1 SPRINKLER SYSTEM PIPING APPLICATIONS  

A. Refer to Part 2 of this Section for detailed specifications on pipe and fittings products 
listed below.  Use pipe, tube, fittings, and joining methods according to the following 
applications.  Piping may be joined with flanges instead of indicated joints. Use 
grooved-end fittings with grooved couplings that are made by the same manufacturer 
and that comply with listing when used together for grooved-coupling joints.  

1. Option: Mechanical-"T" bolted-branch-outlet fittings, instead of fitting types 
specified, may be used for branch connections.  

2. Option:  Specialty sprinkler fittings, including mechanical-"T" fittings, may be 
used instead of specified fittings downstream of zone valves.  

 
B. Pipe Between Fire Department Connections and Check Valves:  Use galvanized-steel 

pipe instead of black-steel pipe when steel pipe is specified for applications below. Do 
not use welded joints.  
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C. Sizes 2 Inches (50 mm) and Smaller: ASTM A 53, A 135, or A 795; Schedule 40 steel 

pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded 
joints.  

D. Sizes 2 Inches (50 mm) and Smaller: ASTM A 53, A 135, or A 795; Schedule 40 steel 
pipe with grooved-end steel pipe fittings, and grooved-coupling joints.  

E. Sizes 2 Inches (50 mm) and Smaller: ASTM A 53, A 135, or A 795; Schedule 5 steel 
pipe with plain ends, pressure-sealed fittings and joints. 

F. Sizes 2-1/2 Inches (65 mm) to 6 Inches (150 mm):  ASTM A 53, A 135, or A 795; 
Schedule 40 steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, 
and threaded joints.  

G. Sizes 2-1/2 Inches (65 mm) to 6 Inches (150 mm):  ASTM A 53, A 135, or A 795; 
Schedule 40 steel pipe with rolled-groove ends, grooved-end steel pipe fittings, and 
grooved-coupling joints.  

H. Sizes 8 Inches (200 mm) and Larger:  ASTM A 53 or A 795, Schedule 30 steel pipe 
with rolled-groove ends, steel pipe grooved-end fittings, grooved couplings, and 
grooved-coupling joints.  

3.2 VALVE APPLICATIONS  
 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, 
the following requirements apply:  
1. Shutoff Duty:  Use gate, ball, or butterfly valves.  
2. Throttling Duty:  Use globe, ball, or butterfly valves.  
 

3.3 JOINT CONSTRUCTION  
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic 
piping joint construction.  

B. Grooved-End Pipe and Grooved-End Fitting Joints:  Use grooved-end fittings and 
grooved couplings that are made by the same manufacturer and that are listed for use 
together.  Groove pipe and assemble joints with grooved coupling, gasket, lubricant, 
and bolts according to coupling and fitting manufacturer's written instructions.  

1. Groove Type: Rolled.  
2. The grooved coupling manufacturer’s factory trained field representative shall 

provide on-site training for contractor’s field personnel in the proper use of 
grooving tools and installation of grooved piping products. Factory-trained field 
representative shall periodically visit the jobsite and review contractor is 
following best recommended practices in grooved product installation. (A 
distributor’s representative is not considered qualified to conduct the training or 
jobsite visit(s).) 
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C. Mechanically Formed Outlet Joints: Use UL-listed procedure and follow forming 
equipment manufacturer's written instructions.  Drill pilot hole in tube, form branch for 
collar, dimple tube to form seating stop, and braze branch tube into formed-collar 
outlet.  

D. Locking-Lug Joints: Follow manufacturer's written instructions.  

E. Dissimilar Materials Piping Joints:  Make joints using adapters compatible with both 
piping materials.  

 
F. Press-Seal-Fitting Joints:  Use UL-listed tool and procedure and follow fitting 

manufacturer's written instructions.  Include use of specific equipment, pressure-sealing 
tool, and accessories. 

 
3.2 SERVICE ENTRANCE PIPING  
 

A. Connect fire protection piping to water service piping of size and in location indicated 
for service entrance to building at flange one foot above floor.  Water service piping is 
specified in Division 2 Section "Water Systems."  

B. Install shutoff valve, check valve, pressure gage, drain, and other accessories indicated 
at connection to water service piping.  

C. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories 
indicated at connection to fire service piping.  

3.3 WATER SUPPLY CONNECTION  

A. Connect fire protection piping to water supply piping of size and in location indicated.  

B. Install shutoff valve, check valve, pressure gage, drain, and other accessories indicated 
at connection to water supply piping.  

C. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories 
indicated at connection to water supply piping.  

3.4 PIPING INSTALLATIONS  

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic 
piping installation.  

B. Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate 
general location and arrangement of piping. Install piping as indicated, as far as 
practical. Piping shall be concealed in walls wherever possible. 

1. Deviations from approved "working plans" for sprinkler piping require written 
approval from authority with jurisdiction. File written approval with the 
Architect prior to deviating from approved "working plans."  

C. Use approved fittings to make changes in direction, branch takeoffs from mains, and 
reductions in pipe sizes.  
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D. Install unions adjacent to each valve in pipes 2 inches (50 mm) and smaller.  Unions are 
not required on flanged devices or in piping installations using grooved couplings.  

E. Install flanges or flange adapters on valves, apparatus, and equipment having 2-1/2-inch 
(65 mm) and larger flanged connections.  

F. Install couplings on valves, apparatus, and equipment having 2-1/2 inch (65 mm) and 
larger grooved connections. 

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

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

H. Install sprinkler zone control valves, test assemblies, and drain headers adjacent to 
standpipes when sprinkler piping is connected to standpipe.  

I. Install ball drip valves to drain piping between fire department connections and check 
valves, and where indicated.  Drain to floor drain or outside building.  

J. Install alarm devices in piping systems.  

K. Hangers and Supports:  Comply with NFPA 13.  

1. Install hanger and support spacing and locations for steel piping joined with 
grooved mechanical couplings according to manufacturer's written instructions 
for rigid systems.  

2. Earthquake Protection: Install piping according to NFPA 13 to protect from 
earthquake damage.  

 
L. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top 

of each riser. Include pressure gages with connection not less than 1/4 inch (7 mm) and 
with soft metal seated globe valve, arranged for draining pipe between gage and valve. 
Install gages to permit removal, and install where they will not be subject to freezing.  

3.7 SPECIALTY SPRINKLER FITTING INSTALLATIONS  

A. Install specialty sprinkler fittings according to manufacturer's written instructions.  

3.8 VALVE INSTALLATIONS  

A. Refer to Division 15 Section "Valves" for installation of general-duty valves.  Install 
fire-protection specialty valves, trim, fittings, controls, and specialties according to 
NFPA 13, manufacturer's written instructions, and the authority having jurisdiction.  

B. Gate Valves:  Install fire-protection service valves supervised-open, located to control 
sources of water supply except from fire department connections.  Where there is more 
than 1 control valve, provide permanently marked identification signs indicating portion 
of system controlled by each valve.  
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C. Install check valve in each water supply connection. Install backflow preventers instead 
of check valves in potable water supply sources.  

D. Alarm Check Valves:  Install valves in vertical position for proper direction of flow, 
including bypass check valve and retard chamber drain line connection.  

E. Detector Check Valves:  Install for proper direction of flow, located to detect system 
leakage and unauthorized use of water and to prevent backflow into public water mains. 
Install bypass with water meter, with gate valves on each side of meter, and check valve 
downstream from meter.  

F. Dry-Pipe Valves:  Install trim sets for air supply, drain, priming level, alarm 
connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line 
attachment (as required). 

1. Air-Pressure Maintenance Devices for Dry-Pipe Systems:  Install shutoff valves 
to permit servicing without shutting down sprinkler system; bypass valve for 
quick system filling; pressure regulator or switch to maintain system pressure; 
strainer; pressure ratings with 14- to 60-psig adjustable range; and 175-psig 
maximum inlet pressure. 

2. Install air compressor and compressed-air supply piping. 
3. Install compressed-air supply piping from building compressed-air piping 

system. 
 
3.9 WATER METER INSTALLATION  (If required by local authority.) 

A. Install water meter according to utility company's written installation instructions and 
requirements.  

B. Size meter and arrange piping and specialties to comply with utility company's 
requirements.  

C. Set meter on 3000-psi (20.7 MPa) minimum, portland cement mix concrete pad, as 
indicated.  Refer to Division 3 Section "Cast-In-Place Concrete" for requirements for 
formwork, reinforcement, and concrete.  

3.10 ROUGHING-IN FOR WATER METER  (If required by local authority.) 

A. Install roughing-in piping and specialties for water meter installation according to 
utility company's instructions and requirements.  

3.11 BACKFLOW PREVENTER INSTALLATION  

A. Install backflow preventers of type, size, and capacity indicated. Comply with plumbing 
code and authority with jurisdiction. Install air-gap fitting on units with atmospheric 
vent connection and pipe relief outlet drain to nearest floor drain.  Do not install bypass 
around backflow preventer.  
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3.12 SPRINKLER APPLICATIONS  

A. Rooms without Ceilings: Upright and pendent sprinklers, as indicated.  

B. Rooms with Suspended Ceilings: Pendent, recessed, flush, and concealed sprinklers, as 
indicated.  

C. Wall Mounting: Sidewall sprinklers.  

D. Spaces Subject to Freezing: Upright, pendent dry-type, and sidewall dry-type 
sprinklers.  

E. Special Applications: Use extended-coverage, flow-control, and quick-response 
sprinklers where indicated.  

F. Victaulic AquaFlex stainless steel flexible drop system may be used to properly locate 
sprinkler heads. The drop system shall be supplied with required supporting members 
and bracing. 

G. Sprinkler Finishes: Use sprinklers with following finishes:  

1. Upright, Pendent, and Sidewall Sprinklers:  White in finished spaces exposed to 
view; rough bronze in unfinished spaces not exposed to view; wax-coated where 
exposed to acids, chemicals, or other corrosive fumes.  

2. Concealed Sprinklers:  Rough brass, with factory-painted white cover plate.  
3. Flush Sprinklers:  Bright chrome, with painted white escutcheon.  
4. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon.  
5. Nickel-Teflon coating may be used where required and approved by the engineer. 
 

3.13 SPRINKLER INSTALLATIONS  

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

B. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical 
panels.  

C. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.  Use 
dry-type sprinklers supplied from heated space.  

D. Do not install sprinklers that have been dropped, damaged, or show a visible loss of 
fluid. Never install sprinklers with cracked bulbs. 

E. The sprinkler bulb protector must remain in place until the sprinkler is completely 
installed and before the system is placed in service.  Remove bulb protectors carefully 
by hand after installation.  Do not use any tools to remove bulb protectors. 

3.14 FIRE DEPARTMENT CONNECTION INSTALLATIONS  

A. Install fire department connections of types and features indicated in locations 
indicated.  
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B. Install ball drip valves at each check valve for fire department connection to mains and 
where indicated.  Drain to floor drain or outside building.  

C. At the low-point near each fire department connection, install a 90-degree elbow with 
drain connection to allow for system drainage to prevent freezing.  

3.15 CONNECTIONS  

A. Connect to specialty valves, specialties, fire department connections, and accessories.  

B. Connect water supplies to sprinkler systems.  Include backflow preventers.  

C. Electrical Connections:  Power wiring is specified in Division 16.  

D. Connect alarm devices to fire alarm system.  

E. Connect compressed-air supply to dry-pipe sprinkler piping. 

F. Connect air compressor to the following piping and wiring: 

1. Pressure gages and controls. 
2. Electrical power system. 
3. Fire alarm system devices, including low-pressure alarm. 
 

3.8 FIELD QUALITY CONTROL  

A. Perform field acceptance tests of each fire protection system.  

1. Flush, test, and inspect sprinkler piping systems according to NFPA 13 Chapter 
"System Acceptance."  

B. Replace piping system components that do not pass test procedures specified, then 
retest to demonstrate compliance.  Repeat procedure until satisfactory results are 
obtained.  

1. Report test results promptly and in writing to Architect.  
2. Report test results promptly and in writing to authority having jurisdiction when 

required.  
 
3.9 CLEANING  
 

A. Clean dirt and debris from sprinklers.  Replace sprinklers having paint other than 
factory finish with new sprinklers. Cleaning and reuse of painted sprinklers is 
prohibited.  

3.10 COMMISSIONING  

A. Starting Procedures: Follow manufacturer's written procedures. If no procedures are 
prescribed by manufacturer, proceed as follows:  
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1. Verify that specialty valves, trim, fittings, controls, and accessories have been 
installed correctly and operate correctly.  

2. Verify that excess pressure pumps and accessories have been installed correctly 
and operate correctly.  

3. Verify that specified tests of piping are complete.  
4. Check that damaged sprinklers and sprinklers with paint or coating not specified 

have been replaced with new, correct type of sprinklers.  
5. Check that sprinklers are correct type, have correct finish and temperature 

ratings, and have guards where required for applications.  
6. Check that potable water supplies have correct type of backflow preventer.  
7. Check that fire department connections have threads compatible with local fire 

department equipment and have correct pressure rating.  
8. Fill wet-pipe sprinkler systems with water.  
9. Energize circuits to electrical equipment and devices.  
10. Adjust operating controls and pressure settings.  
11. Drain dry-pipe sprinkler piping. 
12. Pressurize and check dry-pipe sprinkler piping air-pressure maintenance devices 

and air compressors. 
 

B. Coordinate with fire alarm system tests.  Operate systems as required.  

C. Coordinate with fire pump tests.  Operate as required. 
 

3.7 DEMONSTRATION  

A. Demonstrate equipment, specialties, and accessories. Review operating and 
maintenance information.  

B. Schedule demonstration with at least 7 days' advance notice.  

END OF SECTION 15330 
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SECTION 15430 - PLUMBING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following plumbing specialties: 

1. Backflow preventers. 
2. Water regulators. 
3. Balancing valves. 
4. Water filters. 
5. Thermostatic water mixing valves. 
6. Strainers. 
7. Hose stations. 
8. Key-operation hydrants. 
9. Trap seal primer valves. 
10. Drain valves. 
11. Miscellaneous piping specialties. 
12. Sleeve penetration systems. 
13. Flashing materials. 
14. Cleanouts. 
15. Floor drains. 
16. Trench drains. 
17. Roof drains. 
18. Pumps. 

B. Related Sections include the following: 

1. Division 15 Section "Meters and Gages" for water meters, thermometers, and pressure 
gages. 

1.3 DEFINITIONS 

A. The following are industry abbreviations for plastic piping materials: 
 
1. PVC:  Polyvinyl chloride plastic. 
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1.4 PERFORMANCE REQUIREMENTS 

A. Provide components and installation capable of producing piping systems with following 
minimum working-pressure ratings, unless otherwise indicated: 

1. Domestic Water Piping:  125 psig. 
2. Sanitary Waste and Vent Piping:  10-foot head of water. 

 

1.5 SUBMITTALS 

A. Product Data:  Include rated capacities and shipping, installed, and operating weights.  Indicate 
materials, finishes, dimensions, required clearances, and methods of assembly of components; 
and piping and wiring connections for the following: 

1. Backflow preventers and water regulators. 
2. Balancing valves, water filters, and strainers. 
3. Thermostatic water mixing valves and water tempering valves. 
4. Water hammer arresters, air vents, and trap seal primer valves and systems. 
5. Drain valves, hose bibbs, hydrants, and hose stations. 
6. Cleanouts, floor drains, open receptors 
7. Air-admittance valves, vent caps, vent terminals, and roof flashing assemblies. 
8. Sleeve penetration systems. 

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

C. Field test reports. 

D. Maintenance Data:  For plumbing specialties to include in maintenance manuals.  Include the 
following: 

1. Backflow preventers and water regulators. 
2. Water filters. 
3. Thermostatic water mixing valves and water tempering valves. 
4. Trap seal primer valves and systems. 
5. Hose stations and hydrants. 

E. Submittals to be provided in book format for review.  Electronic copies of submittals will not be 
accepted.  Provide a minimum of five (5) copies for review. 

1.6 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of plumbing 
specialties and are based on the specific system indicated.  Refer to Division 1 Section "Product 
Requirements." 

B. Plumbing specialties shall bear label, stamp, or other markings of specified testing agency. 
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C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for piping 
materials and installation. 

E. NSF Compliance: 

1. Include marking "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. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 
 
1. Operating Key Handles:  Equal to 50  percent of amount installed for each key-operated 

hose bibb and hydrant installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

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

2. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

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

4. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

5. Refer to Plumbing Document for preferred manufacturers and model numbers. 

2.2 BACKFLOW PREVENTERS 

A. Available Manufacturers: 

B. Manufacturers: 
1. Conbraco Industries, Inc. 
2. Sparco, Inc. 
3. Watts Industries, Inc.; Water Products Div. 
4. Zurn Industries, Inc.; Wilkins Div. 
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5. Or approved unit per local authority having jurisdiction. 

C. General:  ASSE standard, backflow preventers. 

1. NPS 2 and Smaller:  Bronze body with threaded ends. 
2. NPS 2-1/2 and Larger:  Bronze, cast-iron, steel, or stainless-steel body with flanged ends. 

a. Interior Lining:  AWWA C550 or FDA-approved, epoxy coating for backflow 
preventers having cast-iron or steel body. 

3. Interior Components:  Corrosion-resistant materials. 
4. Exterior Finish:  Polished chrome plate if used in chrome-plated piping system. 
5. Strainer:  On inlet, if indicated. 

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

E. Hose-Connection Vacuum Breakers:  ASSE 1011, nickel plated, with nonremovable 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. 

F. Intermediate Atmospheric-Vent Backflow Preventers:  ASSE 1012, suitable for continuous 
pressure application.  Include inlet screen and two independent check valves with intermediate 
atmospheric vent. 

G. Reduced-Pressure-Principle Backflow Preventers:  ASSE 1013, suitable for continuous pressure 
application.  Include outside screw and yoke gate valves on inlet and outlet, and strainer on 
inlet; test cocks; and pressure-differential relief valve with ASME A112.1.2 air-gap fitting 
located between two positive-seating check valves. 

1. Pressure Loss:  10 psig maximum, through middle 1/3 of flow range. 

H. Double-Check Backflow Prevention Assemblies:  ASSE 1015, suitable for continuous pressure 
application.  Include shutoff valves on inlet and outlet, and strainer on inlet; test cocks; and two 
positive-seating check valves. 

1. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range. 

I. Antisiphon-Pressure-Type Vacuum Breakers:  ASSE 1020, suitable for continuous pressure 
application.  Include shutoff valves, spring-loaded check valve, spring-loaded floating disc, test 
cocks, and atmospheric vent. 

1. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range. 

J. Dual-Check-Valve-Type Backflow Preventers:  ASSE 1024, suitable for continuous pressure 
application.  Include union inlet and two independent check valves. 

K. Dual-Check-Valve-Type Backflow Preventers:  ASSE 1032, suitable for continuous pressure 
application for carbonated beverage dispensers.  Include stainless-steel body; primary and 
secondary checks; ball check; intermediate atmospheric-vent port for relieving carbon dioxide; 
and threaded ends, NPS 3/8. 
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L. Laboratory Faucet Vacuum Breakers:  ASSE 1035, suitable for continuous pressure application 
and chrome plated; consisting of primary and secondary checks; intermediate vacuum breaker; 
and threaded ends, NPS 1/4 or NPS 3/8 as required. 

M. Hose-Connection Backflow Preventers:  ASSE 1052, suitable for at least 3-gpm flow and 
applications with up to 10-foot head of water back pressure.  Include two check valves; 
intermediate atmospheric vent; and nonremovable, ASME B1.20.7, garden-hose threads on 
outlet. 

N. Back-Siphonage Backflow Vacuum Breakers:  ASSE 1056, suitable for continuous pressure and 
backflow applications.  Include shutoff valves, check valve, test cocks, and vacuum vent. 

2.3 WATER REGULATORS 

A. Available Manufacturers: 

B. Manufacturers: 
1. Cla-Val Co. 
2. Conbraco Industries, Inc. 
3. Honeywell Braukmann. 
4. Watts Industries, Inc.; Water Products Div. 
5. Zurn Industries, Inc.; Wilkins Div. 

C. General:  ASSE 1003, water regulators, rated for initial working pressure of 150 psig minimum.  
Include integral factory-installed or separate field-installed, Y-pattern strainer. 

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

a. General-Duty Service:  Single-seated, direct operated, unless otherwise indicated. 
b. Booster Heater Water Supply:  Single-seated, direct operated with integral bypass. 

2. NPS 2-1/2 and Larger:  Bronze or cast-iron body with flanged ends.  Include 
AWWA C550 or FDA-approved, interior epoxy coating for regulators with cast-iron 
body. 

a. Type:  Single-seated, direct operated. 
b. Type:  Pilot-operated, single- or double-seated, cast-iron-body main valve, with 

bronze-body pilot valve. 

3. Interior Components:  Corrosion-resistant materials. 
4. Exterior Finish:  Polished chrome plate if used in chrome-plated piping system. 

2.4 BALANCING VALVES 

A. Calibrated Balancing Valves:  Adjustable, with two readout ports and memory setting indicator.  
Include manufacturer's standard hoses, fittings, valves, differential pressure meter, and carrying 
case. 
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1. Available Manufacturers: 
2. Manufacturers: 

a. Armstrong Pumps, Inc. 
b. Armstrong-Yoshitake, Inc. 
c. Flow Design, Inc. 
d. ROMAC Industries, Inc.; Hays Fluid Control Div. 
e. Taco, Inc. 
f. Tour & Andersson, Inc. 

3. NPS 2 and Smaller:  Bronze body with brass ball, adjustment knob, calibrated nameplate, 
and threaded or solder-joint ends. 

2.5 RECIRCULATING INLINE PUMPS (ALL BRONZE) 

A. Available Manufacturers: 

B. Manufacturers:  (Refer to documents for preferred models.) 
 
1. Armstrong. 
2. Bell & Gossett. 
3. Taco. 

2.6 THERMOSTATIC WATER MIXING VALVES 

A. Available Manufacturers: 

B. Manufacturers: 
 
1. Leonard Valve Company. 
2. Mark Controls Corp.; Powers Process Controls. 
3. Symmons Industries, Inc. 

C. General:  ASSE 1017, manually adjustable, thermostatic water mixing valve with bronze body.  
Include check stop and union on hot- and cold-water-supply inlets, adjustable temperature 
setting, and thermometer. 

1. Type:  Bimetal thermostat, operation and pressure rating 125 psig minimum. 
2. Type:  Liquid-filled motor, operation and pressure rating 100 psig minimum. 

D. Thermostatic Water Mixing Valves:  Unit, with the following: 

1. Piping, valves, and unions.Include thermometer if not in cabinet. 
2. Piping Component Finish:  Rough bronze (unless noted otherwise). 
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2.7 STRAINERS 

A. Strainers:  Y-pattern, unless otherwise indicated, and full size of connecting piping.  Include 
ASTM A 666, Type 304, stainless-steel screens with 3/64-inch round perforations, unless 
otherwise indicated. 

1. Pressure Rating:  125-psig minimum steam working pressure, unless otherwise indicated. 
2. NPS 2 and Smaller:  Bronze body, with female threaded ends. 
3. NPS 2-1/2 and Larger:  Cast-iron body, with interior AWWA C550 or FDA-approved, 

epoxy coating and flanged ends. 
4. Y-Pattern Strainers:  Screwed screen retainer with centered blowdown. 

a. Drain:  Factory- or field-installed, hose-end drain valve. 

5. T-Pattern Strainers:  Malleable-iron or ductile-iron body with grooved ends; access end 
cap with drain plug and access coupling with rubber gasket. 

6. Basket Strainers:  Bolted flange or clamp cover, and basket with lift-out handle. 

a. Type:  Simplex with one basket. 
b. Drain:  Factory- or field-installed, hose-end drain valve. 

B. Drainage Basket Strainers:  Non-pressure-rated, cast-iron or coated-steel body; with bolted 
flange or clamp cover and drain with plug. 

1. Basket:  Bronze or stainless steel with 1/8- or 3/16-inch- diameter holes and lift-out 
handle. 

2. Female threaded ends for NPS 2 and smaller, and flanged ends for NPS 2-1/2 and larger. 

2.8 HOSE STATIONS 

A. Available Manufacturers: 

B. Manufacturers: 

1. Chicago 
2. T & S Brass and Bronze Works, Inc. 

C. General:  Assembly with fitting complying with ASME A112.18.1M and hose-connection 
outlet with threads complying with ASME B1.20.7. 

2.9 KEY-OPERATION HYDRANTS 

A. Available Manufacturers: 

B. Manufacturers: 
1. Smith, Jay R. Mfg. Co. 
2. Tyler Pipe; Wade Div. 
3. Watts Industries, Inc.; Drainage Products Div. 
4. Woodford Manufacturing Co. 
5. Zurn Industries, Inc.; Specification Drainage Operation. 
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C. General:  ASME A112.21.3M, key-operation hydrant with pressure rating of 125 psig. 

1. Inlet:  NPS 3/4 or NPS 1 threaded or solder joint. 
2. Outlet:  ASME B1.20.7, garden-hose threads. 
3. Operating Keys:  One with each key-operation hydrant. 

D. Nonfreeze Exposed-Outlet Wall Hydrants:  ASSE 1052, self-drainable with integral 
nonremovable hose-connection backflow preventer, casing and operating rod to match wall 
thickness, projecting outlet, and wall clamp. 

1. Classification:  Type B, for automatic draining with hose removed or with hose attached 
and nozzle closed. 

2. Nozzle and Wall Plate Finish:  Polished chrome plate or polished nickel bronze. 

2.10 TRAP SEAL PRIMER VALVES 

A. Supply-Type Trap Seal Primer Valves:  ASSE 1018, water-supply-fed type, with the following 
characteristics: 

1. Available Manufacturers: 
2. Manufacturers: 

a. Josam Co. 
b. MIFAB Manufacturing, Inc. 
c. Precision Plumbing Products, Inc. 
d. Smith, Jay R. Mfg. Co. 
e. Tyler Pipe; Wade Div. 
f. Watts Industries, Inc.; Drainage Products Div. 
g. Watts Industries, Inc.; Water Products Div. 
h. Zurn Industries, Inc.; Specification Drainage Operation. 

3. 125-psig minimum working pressure. 
4. Bronze body with atmospheric-vented drain chamber. 
5. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint. 
6. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint. 
7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 

2.11 DRAIN VALVES 

A. Hose-End Drain Valve:  MSS SP-80, gate valve, Class 125, ASTM B 62 bronze body, with 
NPS 3/4 threaded or solder-joint inlet and ASME B1.20.7, garden-hose threads on outlet and 
cap.  Hose bibbs are prohibited for this application. 

2.12 MISCELLANEOUS PIPING SPECIALTIES 

A. Water Hammer Arresters:  ASSE 1010 or PDI-WH 201, piston type with pressurized metal-tube 
cushioning chamber.  Sizes indicated are based on ASSE 1010, Sizes AA and A through F or 
PDI-WH 201, Sizes A through F. 
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1. Available Manufacturers: 
2. Manufacturers: 

a. Amtrol, Inc. 
b. Josam Co. 
c. Precision Plumbing Products, Inc. 
d. Sioux Chief Manufacturing Co., Inc. 
e. Watts Industries, Inc.; Drainage Products Div. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 

B. Open Drains:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-
iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where required, 
increaser fitting, joined with ASTM C 564, rubber gaskets. 

C. Deep-Seal Traps:  Cast-iron or bronze casting (unless code allows PVC), with inlet and outlet 
matching connected piping and cleanout trap seal primer valve connection. 

1. NPS 2:  4-inch- minimum water seal. 
2. NPS 2-1/2 and Larger:  5-inch- minimum water seal. 

D. Floor-Drain Inlet Fittings:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap 
seal primer valve connection. 

E. Fixed Air-Gap Fittings:  Manufactured cast-iron or bronze drainage fitting with semiopen top 
with threads or device to secure drainage inlet piping in top and bottom spigot or threaded outlet 
larger than top inlet.  Include design complying with ASME A112.1.2 that will provide fixed air 
gap between installed inlet and outlet piping. 

F. Stack Flashing Fittings:  Counterflashing-type, cast-iron fitting, with bottom recess for 
terminating roof membrane, and with threaded or hub top for extending vent pipe. 

G. Vent Terminals:  Commercially manufactured, shop- or field-fabricated, frost-proof assembly 
constructed of galvanized steel, copper, or lead-coated copper.  Size to provide 1-inch enclosed 
air space between outside of pipe and inside of flashing collar extension, with counterflashing. 

H. Expansion Joints:  ASME A112.21.2M, assembly with cast-iron body with bronze sleeve, 
packing gland, and packing; of size and end types corresponding to connected piping. 

2.13 SLEEVE PENETRATION SYSTEMS 

A. Available Manufacturers: 

B. Manufacturers: 

1. ProSet Systems, Inc. 

C. Description:  UL 1479, through-penetration firestop assembly consisting of sleeve and stack 
fitting with firestopping plug. 
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1. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing 
flange on one end for installation in cast-in-place concrete slabs. 

2. Stack Fitting:  ASTM A 48, gray-iron, hubless-pattern, wye-branch stack fitting with 
neoprene O-ring at base and gray-iron plug in thermal-release harness in branch.  Include 
PVC protective cap for plug. 

a. Special Coating:  Include corrosion-resistant interior coating on fittings for plastic 
chemical waste and vent stacks. 

2.14 FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights 
and thicknesses, unless otherwise indicated: 

1. General Use:  4-lb/sq. ft., 0.0625-inch thickness. 
2. Vent Pipe Flashing:  3-lb/sq. ft., 0.0469-inch thickness. 
3. Burning:  6-lb/sq. ft., 0.0938-inch thickness. 

B. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 
thickness. 

C. Fasteners:  Metal compatible with material and substrate being fastened. 

D. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed. 

E. Solder:  ASTM B 32, lead-free alloy. 

F. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

2.15 CLEANOUTS 

A. Cleanouts. 

1. Application:  Floor cleanouts.  
2. Products:  

a. Sioux Chief – 834 Series 
1) Sales Area, Stockroom and Office Area – Ductile iron cover. 
2) Prep Areas – Nickel plated cover. 

3. Body or Ferrule Material:  ABS/PVC. 
4. Clamping Device:  Not required. 
5. Outlet Connection:  PVC. 
6. Closure:  Combined access cover and plug top assembly. 
7. Adjustable Housing Material:  ABS with threads. 

B. Frame and Cover Shape:  Round. Provide MiFab, Josam, Zurn or equal for wall and exposed 
wall cleanouts. 
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2.16 FLOOR DRAINS 

A. Floor Drains. 

1. Application:  Floor drain. 
2. Available Products: 
3. Products: 

a. Sioux Chief. 

4. Body Material:  PVC. 
5. Seepage Flange:  Not required. 
6. Clamping Device:  Not required. 
7. Outlet:  Bottom. 
8. Sediment Bucket:  Drop-in type. 
9. Top or Strainer Material:  Ductile with black epoxy finish.  (In restroom use nickel 

bronze.) 
10. Top Shape:  Round or square as noted. 
11. Dimensions of Top or Strainer:  Per documents. 
12. Top Loading Classification:  FD-1 will be heavy duty; FD-2 will be light duty with nickel 

bronze top. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for piping joining 
materials, joint construction, and basic installation requirements. 

B. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination.  Comply with 
authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe to floor drain.  Locate air-gap device attached to or 
under backflow preventer.  Simple air breaks are not acceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

C. Install pressure regulators with inlet and outlet shutoff valves and balance valve bypass.  Install 
pressure gages on inlet and outlet. 

D. Install strainers on supply side of each control valve, pressure regulator, and solenoid valve. 

E. Install trap seal primer valves with outlet piping pitched down toward drain trap a minimum of 
1 percent and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow. 

F. Install expansion joints on vertical risers, stacks, and conductors if indicated. 
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G. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 80 feet for piping within building. 
4. Locate at base of each vertical soil and waste stack. 

H. Install cleanout deck plates with top flush with finished floor, for floor cleanouts for piping 
below floors. 

I. Install cleanout wall access covers, of types indicated, with frame and cover flush with finished 
wall, for cleanouts located in concealed piping. 

J. Install flashing flange and clamping device with each stack and cleanout passing through floors 
with waterproof membrane. 

K. Install vent flashing sleeves on stacks passing through roof.  Secure over stack flashing 
according to manufacturer's written instructions. 

L. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished floor, unless otherwise indicated. 

1. Install floor-drain flashing collar or flange so no leakage occurs between drain and 
adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 

2. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

M. Fasten wall-hanging plumbing specialties securely to supports attached to building substrate if 
supports are specified and to building wall construction if no support is indicated. 

N. Fasten recessed-type plumbing specialties to reinforcement built into walls. 

O. Install wood-blocking reinforcement for wall-mounting and recessed-type plumbing specialties. 

P. Install individual shutoff valve in each water supply to plumbing specialties.  Use ball valve if 
specific valve is not indicated.  Install shutoff valves in accessible locations.  Refer to 
Division 15 Section "Valves" for general-duty ball, butterfly, check, gate, and globe valves. 

Q. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is 
indicated. 

R. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 
within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 
pipe fittings. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 
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B. Install piping adjacent to equipment to allow service and maintenance. 

C. Connect plumbing specialties to piping specified in other Division 15 Sections. 

D. Ground equipment. 

E. 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. 

F. Connect plumbing specialties and devices that require power according to Division 16 Sections. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required.  Join flashing according to the following if required: 

1. Lead Sheets:  Burn joints of lead sheets 6-lb/sq. ft., 0.0938-inch thickness or thicker.  
Solder joints of lead sheets 4-lb/sq. ft., 0.0625-inch thickness or thinner. 

B. Set flashing on floors and roofs in solid coating of bituminous cement. 

C. Secure flashing into sleeve and specialty clamping ring or device. 

D. Install flashing for piping passing through roofs with counterflashing or commercially made 
flashing fittings, according to Division 7 Section "Sheet Metal Flashing and Trim." 

E. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess. 

F. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.4 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 
sign on or near each thermostatic water mixing valve, and trap seal primer system. 

1. Text:  Distinguish among multiple units, inform operator of operational requirements, 
indicate safety and emergency precautions, and warn of hazards and improper operations, 
in addition to identifying unit. 

2. Refer to Division 15 Section "Basic Mechanical Materials and Methods for nameplates 
and signs. 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
field-assembled trap seal primer systems and their installation, including piping and electrical 
connections.  Report results in writing. 
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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. 

3.6 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain trap seal primer systems.  Refer to Division 1 Section "Closeout 
Procedures". 

END OF SECTION 15430 



SECTION 15732 - ROOFTOP AIR CONDITIONERS (NON-SALES AREA) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following rooftop air conditioners: 
 
1. Cooling and heating units 3 to 12-1/2 tons. 

1.3 DEFINITIONS 

A. DDC:  Direct-digital controls. 

1.4 SUBMITTALS 

A. Product Data:  Include manufacturer's technical data for each model indicated, including rated 
capacities, dimensions, required clearances, characteristics, furnished specialties, and 
accessories. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection.  Prepare the following by or under the supervision of a qualified professional 
engineer: 
 
1. Detail mounting, securing, and flashing of roof curb to roof structure.  Indicate 

coordinating requirements with roof membrane system.  Note hurricane hold-down straps 
and curb welding required. 

2. Wiring Diagrams:  Power, signal, and control wiring. 

C. Manufacturer Qualification:  Submit certification that rooftop air conditioners, accessories, and 
components will withstand hurricane forces.  Include the following: 

1. Basis for Qualification :  Indicate whether withstand certification is based on actual test 
of assembled components or on calculation. 

a. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the hurricane forces specified." 
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2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the qualification is based 
and their installation requirements. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For rooftop air conditioners to include in emergency, 
operation, and maintenance manuals. 

F. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of rooftop air 
conditioners and are based on the specific system indicated.  Refer to Division 1 Section 
"Product Requirements." 

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

C. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Code for 
Mechanical Refrigeration." 

D. Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy 
Efficient Design of New Buildings except Low-Rise Residential Buildings." 

E. Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy 
Efficient Design of New Buildings except Low-Rise Residential Buildings." 

F. Comply with NFPA 54 for gas-fired furnace section. 

G. ARI Certification:  Units shall be ARI certified and listed. 

H. ARI Compliance for Units with Capacities Less Than 135,000 Btuh:  Rate rooftop air-
conditioner capacity according to ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat 
Pump Equipment." 

1. Sound Power Level Ratings:  Comply with ARI 270, "Sound Rating of Outdoor Unitary 
Equipment." 

1.6 COORDINATION 

A. Coordinate size, location, and installation of rooftop air-conditioner manufacturer's roof curbs 
and equipment supports with roof installer. 
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1.7 WARRANTY 

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

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years 
from date of Substantial Completion. 

2. Warranty Period for Heat Exchangers:  Manufacturer's standard, but not less than 10 
years from date of Substantial Completion. 

3. Warranty Period for Solid-State Ignition Modules:  Manufacturer's standard, but not less 
than three years from date of Substantial Completion. 

4. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three 
years from date of Substantial Completion. 

5. Warranty Period for Electronic Thermostats:  Manufacturer's standard, but not less than 
three years from date of Substantial Completion. 

1.8 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. Fan Belts:  One set for each belt-drive fan. 
2. Filters:  One set of filters for each unit. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 ROOFTOP AIR CONDITIONERS 6 TONS AND SMALLER 

A. Manufacturers: 

1. AAON. 
2. Trane Company (The); North American Commercial Group. 

B. Description:  Factory assembled and tested; designed for exterior installation; consisting of 
compressor, indoor and outside refrigerant coils, indoor fan and outside coil fan, refrigeration 
and temperature controls, filters, and dampers. 
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C. Refrigerant:  R410a. 

D. Casing:  Steel construction with enamel paint finish, removable panels or access doors with 
neoprene gaskets for inspection and access to internal parts, minimum 1/2-inch- thick thermal 
insulation, knockouts for electrical and piping connections, exterior condensate drain 
connection, and lifting lugs. 

E. Indoor Fan:  Forward curved, centrifugal, directly driven by multispeed motor. 

F. Outside Coil Fan:  Propeller type, directly driven by motor. 

G. Refrigerant Coils:  Aluminum-plate fin and seamless copper tube in steel casing with 
equalizing-type vertical distributor.   

H. Compressor:  Hermetic reciprocating compressor with integral vibration isolators, internal 
overcurrent and overtemperature protection, internal pressure relief, and crankcase heater. 

I. Refrigeration System: 

1. Compressor. 
2. Outside coil and fan. 
3. Indoor coil and fan. 
4. Expansion valve with replaceable thermostatic element. 
5. Refrigerant dryer. 
6. High-pressure switch. 
7. Low-pressure switch. 
8. Thermostat for coil freeze-up protection during low-ambient temperature operation or 

loss of air. 
9. Low-ambient switch. 
10. Brass service valves installed in discharge and liquid lines. 
11. Charge of refrigerant. 

J. Filters:  2-inch-thick, fiberglass throwaway filters in filter rack. 

K. Heat Exchanger:  Galvanized steel construction for natural-gas-fired burners with the following 
controls: 

1. Redundant single or dual gas valve with manual shutoff. 
2. Direct-spark pilot ignition. 
3. Electronic flame sensor. 

L. Outside-Air Damper:  Linked damper blades, for 0 to 25 percent outside air, with manual slide 
and hood. 

M. Power Connection:  Provide for single connection of power to unit with unit-mounted fused 
disconnect switch accessible from outside unit and control-circuit transformer with built-in 
circuit breaker. 

N. Accessories: 
 
1. Condensate drain trap. 
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2. Coil guards of painted, galvanized-steel wire. 
3. Poly Phase Protection (Shipped loose for field installation.) 

O. Roof Curb:  Steel with corrosion-protection coating, burglar bars in duct openings, gasketing, 
and factory-installed wood nailer; complying with NRCA standards; minimum height of 14 
inches sloped to match roof pitch.    

P. Thermostat:  Programmable, electronic; with heating setback and cooling setup with seven-day 
programming; and the following: 

1. Touch sensitive keyboard. 
2. Automatic switching. 
3. Deg F readout. 
4. LED indicators. 
5. Hour/day programming. 
6. Manual override capability. 
7. Time and operational mode readout. 
8. Status indicator. 
9. Battery backup. 
10. Subbase with manual system switch (on-heat-auto-cool) and fan switch (auto-on). 
11. Fan-proving switch to lock out unit if fan fails. 

2.3 ROOFTOP AIR CONDITIONERS 7 TO 12-1/2 TONS 

A. Manufacturers: 

1. AAON, Inc. 
2. Trane Company (The); North American Commercial Group. 

B. Description:  Factory assembled and tested; designed for exterior installation; consisting of 
compressor, indoor and outside refrigerant coils, indoor fan and outside coil fan, refrigeration 
and temperature controls, filters, and dampers. 

C. Refrigerant:  R410a. 

D. Casing:  Galvanized-steel construction with enamel paint finish, hinged access doors with 
neoprene gaskets for inspection and access to internal parts, minimum 1/2-inch-thick cleanable 
foil faced thermal insulation, knockouts for electrical and piping connections, exterior 
condensate drain connection, and lifting lugs. 

E. Indoor Fan:  Forward curved, centrifugal, belt driven with adjustable motor sheaves, grease-
lubricated ball bearings, and motor. 

F. Outside Coil Fan:  Propeller type, directly driven by permanently lubricated motor. 

G. Refrigerant Coils:  Aluminum-plate fin and seamless copper tube in steel casing with 
equalizing-type vertical distributor.   
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H. Compressor(s):  Number as scheduled hermetic scroll compressors with integral vibration 
isolators, internal overcurrent and over-temperature protection, internal pressure relief, and 
crankcase heater(s). 

I. Refrigeration System: 

1. Compressor(s). 
2. Outside coil and fan. 
3. Indoor coil and fan. 
4. Check valves. 
5. Expansion valves with replaceable thermostatic elements. 
6. Refrigerant dryers. 
7. High-pressure switches. 
8. Low-pressure switches. 
9. Thermostats for coil freeze-up protection during low-ambient temperature operation or 

loss of air. 
10. Independent refrigerant circuits. 
11. Brass service valves installed in discharge and liquid lines. 
12. Charge of refrigerant. 
13. Low ambient controls to 0º F. 
14. Timed Off Control:  Automatic-reset control shuts compressor off after five minutes. 

J. Filters:  2-inch- thick, fiberglass, throwaway filters in filter rack. 

K. Heat Exchanger:  Stainless-steel construction for natural-gas-fired burners with the following 
controls: 

1. Redundant dual gas valve with manual shutoff. 
2. Direct-spark pilot ignition. 
3. Electronic flame sensor. 
4. Induced-draft blower. 

L. Outside-Air Damper:  Manually adjustable (0 – 50%) two-position outdoor air intake damper 
and hood. 

M. Power Connection:  Provide for through the base single connection of power to unit with unit-
mounted disconnect switch with HACR circuit breaker accessible from outside unit and control-
circuit transformer with built-in circuit breaker. 

N. Unit Controls:  (See Documents.)  CPC RTC Board.  See HVAC Documents for 
temperature/humidity sensors.  All control devices furnished by Harris Teeter, compatible with 
EMS. 

O. Accessories: 
1. Powered Service Outlets:  Two, 115-V, ground-fault, circuit-interrupter type. 
2. PVC condensate drain trap. 
3. Coil guards of painted, galvanized-steel wire. 
4. Poly Phase Protection (shipped loose for field installation). 
5. Airflow Switch. 
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P. Roof Curb:  Steel with corrosion-protection coating, burglar bars in duct openings, gasketing, 
and factory-installed wood nailer; complying with NRCA standards; minimum height of 14 
inches sloped to match roof pitch.   

2.4 MOTORS 

A. Comply with requirements in Division 15 Section "Motors." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb, maintaining manufacturer's recommended clearances. 

B. Curb Support:  Install roof curb on roof structure, level and secure, welded to roof deck, and 
secure rooftop air conditioners on curbs and coordinate roof penetrations and flashing with roof 
construction. Secure units to curb support with hold down straps designed by the curb 
manufacturer to withstand 150 MPH hurricane force winds. 

C. Unit Support:  Install unit level on structural curbs.  Coordinate wall penetrations and flashing 
with wall construction.  Secure units to structural support with anchor bolts and welded. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to machine to allow service and maintenance. 

1. Gas Piping:  Comply with applicable requirements in Division 15 Section "Fuel Gas 
Piping."  Connect gas piping to burner, full size of gas train inlet, and connect with union 
and shutoff valve with sufficient clearance for burner removal and service. 

C. Duct installation requirements are specified in other Division 15 Sections.  Drawings indicate 
the general arrangement of ducts.  The following are specific connection requirements: 

1. Install ducts to termination in roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb. 
3. Connect supply ducts to rooftop unit with flexible duct connectors specified in 

Division 15 Section "Duct Accessories." 
4. Terminate return-air duct through roof structure and insulate space between roof and 

bottom of unit with 2-inch- thick, acoustic duct liner. 
5. Condensate is to be trapped and routed a minimum of 6’ from all RTU’s toward roof 

drain or slope of roof. 

D. Electrical System Connections:  Comply with applicable requirements in Division 16 Sections 
for power wiring, switches, and motor controls. 
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E. Ground equipment according to Division 16 Section "Grounding and Bonding." 

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. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust field-assembled components and equipment installation, including connections, 
and to assist in field testing.  Report results in writing. 

B. Perform the following field quality-control tests and inspections and prepare test reports: 

1. After installing rooftop air conditioners and after electrical circuitry has been energized, 
test units for compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

C. Remove malfunctioning units, replace with new units, and retest as specified above. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Complete installation and startup checks according to manufacturer's written instructions and do 
the following: 

1. Inspect for visible damage to unit casing. 
2. Inspect for visible damage to furnace combustion chamber. 
3. Inspect for visible damage to compressor, air-cooled outside coil, and fans. 
4. Inspect internal insulation. 
5. Verify that labels are clearly visible. 
6. Verify that clearances have been provided for servicing. 
7. Verify that controls are connected and operable. 
8. Verify that filters are installed. 
9. Clean outside coil and inspect for construction debris. 
10. Connect and purge gas line. 
11. Adjust vibration isolators. 
12. Inspect operation of dampers. 
13. Lubricate bearings on fan. 
14. Inspect fan-wheel rotation for movement in correct direction without vibration and 

binding. 
15. Adjust fan belts to proper alignment and tension. 
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16. Start unit according to manufacturer's written instructions. 
 
a. Complete startup sheets and attach copy with Contractor's startup report. 

17. Inspect and record performance of interlocks and protective devices; verify sequences. 
18. Operate unit for an initial period as recommended or required by manufacturer. 
19. Perform the following operations for both minimum and maximum firing and adjust 

burner for peak efficiency.  Adjust pilot to stable flame. 

a. Measure gas pressure on manifold. 
b. Measure combustion-air temperature at inlet to combustion chamber. 
c. Measure flue-gas temperature at furnace discharge. 
d. Perform flue-gas analysis.  Measure and record flue-gas carbon dioxide and 

oxygen concentration. 
e. Measure supply-air temperature and volume when burner is at maximum firing 

rate and when burner is off.  Calculate useful heat to supply air. 

20. Calibrate thermostats. 
21. Adjust and inspect high-temperature limits. 
22. Inspect outside-air dampers for proper stroke and interlock with return-air dampers. 
23. Start refrigeration system and measure and record the following: 

a. Coil leaving-air, dry- and wet-bulb temperatures. 
b. Coil entering-air, dry- and wet-bulb temperatures. 
c. Outside-air, dry-bulb temperature. 
d. Outside-air-coil, discharge-air, dry-bulb temperature. 

24. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and 
normal and emergency shutdown. 

25. Measure and record the following minimum and maximum airflows.  Plot fan volumes on 
fan curve. 

a. Supply-air volume. 
b. Return-air volume. 
c. Outside-air intake volume. 

26. Simulate maximum cooling demand and inspect the following: 

a. Compressor refrigerant suction and hot-gas pressures. 
b. Short circuiting of air through outside coil or from outside coil to outside-air 

intake. 

27. After startup and performance testing, change filters, vacuum heat exchanger and cooling 
and outside coils, lubricate bearings, adjust belt tension, and inspect operation of power 
vents. 

3.5 ADJUSTING 

A. Adjust initial temperature and humidity set points. 
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B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

C. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to site outside normal occupancy hours for this purpose, without additional cost. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain rooftop air conditioners.  Refer to Division 1 Section "Closeout 
Procedures.” 

END OF SECTION 15732 



SECTION 15815 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

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

1. Rectangular ducts and fittings. 
2. Single-wall, round, spiral-seam ducts and formed fittings. 

B. Related Sections include the following: 

1. Division 15 Section "Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 DEFINITIONS 

A. FRP:  Fiberglass-reinforced plastic. 

B. NUSIG:  National Uniform Seismic Installation Guidelines. 

1.4 SYSTEM DESCRIPTION 

A. Duct system design, as indicated, has been used to select size and type of air-moving and -
distribution equipment and other air system components.  Changes to layout or configuration of 
duct system must be specifically approved in writing by Architect.  Accompany requests for 
layout modifications with calculations showing that proposed layout will provide original 
design results without increasing system total pressure. 

1.5 SUBMITTALS 

A. Shop Drawings:   
 
1. Fabrication, assembly, and installation instructions on prefabricated double wall spiral 

duct system. 
2. Duct layout indicating sizes and pressure classes. 
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3. Fittings. 
4. Reinforcement and spacing. 
5. Seam and joint construction. 
6. Penetrations through fire-rated and other partitions. 
7. Duct accessories, including access doors and panels. 
8. Hangers and supports, including methods for duct and building attachment, vibration 

isolation, and seismic restraints. 

1.6 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." 

B. Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking 
Operations," Ch. 3, "Duct System," for range hood ducts, unless otherwise indicated. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 SHEET METAL MATERIALS 

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

B. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M and 
having G60 coating designation; ducts shall have paint grip finish for surfaces exposed to view. 

C. Carbon-Steel Sheets:  ASTM A 366/A 366M, cold-rolled sheets; commercial quality; with 
oiled, matte finish for exposed ducts. 

D. Stainless Steel:  ASTM A 480/A 480M, Type 316, and having a No. 4 finish for exposed ducts. 
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E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts. 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.3 DUCT LINER (ALL RECTANGULAR DUCTWORK CONCEALED ABOVE CEILINGS OR 
EXTERIOR DUCTWORK) 

A. Fibrous-Glass Liner:  Comply with NFPA 90A or NFPA 90B and with NAIMA AH124. 

1. Manufacturers: 

a. CertainTeed Corp.; Insulation Group. 
b. Johns Manville International, Inc. 
c. Knauf Fiber Glass GmbH. 
d. Owens Corning. 

2. Materials:  ASTM C 1071; with anti-microbial coating, surfaces exposed to airstream 
shall be coated to prevent erosion of glass fibers. 

a. Thickness:  1” – supply air ducts; 1” – return air ducts. 
b. Thermal Conductivity (k-Value):  0.26 at 75 deg F mean temperature. 
c. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-

developed index of 50 when tested according to ASTM E 84. 
d. Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916. 
e. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment, 

mechanical attachment, or welding attachment to duct without damaging liner 
when applied as recommended by manufacturer and without causing leakage in 
duct. 

1) Tensile Strength:  Indefinitely sustain a 50-lb- tensile, dead-load test 
perpendicular to duct wall. 

2) Fastener Pin Length:  As required for thickness of insulation and without 
projecting more than 1/8 inch into airstream. 

3) Adhesive for Attaching Mechanical Fasteners:  Comply with fire-hazard 
classification of duct liner system. 

2.4 SEALANT MATERIALS 

A. Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of adhesive or 
mastic nature but includes tapes and combinations of open-weave fabric strips and mastics. 

B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric. 

C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound and 
modified acrylic/silicone activator to react exothermically with tape to form hard, durable, 
airtight seal. 
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D. 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. 

E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized 
butyl sealant formulated with a minimum of 75 percent solids. 

F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with 
ASTM C 920, Type S, Grade NS, Class 25, Use O. 

G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer. 

2.5 HANGERS AND SUPPORTS 

A. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 
slabs more than 4 inches thick. 

2. Exception:  Do not use powder-actuated concrete fasteners for lightweight-aggregate 
concretes or for slabs less than 4 inches thick. 

B. Hanger Materials:  Galvanized sheet steel or threaded steel rod. 

1. Hangers Installed in Corrosive Atmospheres:  Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation. 

2. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible" for steel sheet width and thickness and for steel rod diameters. 

3. Galvanized-steel straps attached to aluminum ducts shall have contact surfaces painted 
with zinc-chromate primer. 

C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

D. Trapeze and Riser Supports:  Steel shapes complying with ASTM A 36/A 36M. 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts:  Stainless-steel support materials. 
3. Supports for Aluminum Ducts:  Aluminum support materials unless materials are 

electrolytically separated from ducts. 

2.6 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. 

1. Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity 
class required for pressure class. 
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2. Deflection:  Duct systems shall not exceed deflection limits according to SMACNA's 
"HVAC Duct Construction Standards--Metal and Flexible." 

3. Ducts exposed to view shall have a paint grip finish. 

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

1. Manufacturers: 

a. Ductmate Industries, Inc. 
b. Nexus Inc. 
c. Ward Industries, Inc. 

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. 

1. Manufacturers: 

a. Ductmate Industries, Inc. 
b. Lockformer. 

2. Duct Size:  Maximum 30 inches wide and up to 2-inch wg pressure class. 
3. Longitudinal Seams:  Pittsburgh lock sealed with noncuring polymer sealant. 

D. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and larger 
and 0.0359 inch thick or less, with more than 10 sq. ft. of nonbraced panel area unless ducts are 
lined. 

2.7 APPLICATION OF LINER IN RECTANGULAR DUCTS 

A. Duct dimensions indicated on drawings are inside airflow dimensions.  Increase sheet metal 
duct size to allow for insulation thickness. 

B. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 
coverage at liner contact surface area.  Attaining indicated thickness with multiple layers of duct 
liner is prohibited. 

C. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing. 

D. Butt transverse joints without gaps and coat joint with adhesive. 

E. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge 
overlapping. 

F. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 
unless duct size and standard liner product dimensions make longitudinal joints necessary. 

G. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 
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H. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 
inches transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches 
longitudinally. 

I. Secure transversely oriented liner edges facing the airstream with metal nosings that have either 
channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the 
following locations: 

1. Fan discharges. 
2. Intervals of lined duct preceding unlined duct. 
3. Upstream edges of transverse joints in ducts where air velocities are greater than 2500 

fpm or where indicated. 

2.8 ROUND DUCT AND FITTING FABRICATION 

A. Diameter as applied to flat-oval ducts in this Article is the diameter of a round duct with a 
circumference equal to the perimeter of a given size of flat-oval duct. 

B. Round, Longitudinal- and Spiral Lock-Seam Ducts:  Fabricate supply ducts of galvanized steel 
according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 

1. Manufacturers: 

a. McGill AirFlow Corporation. 
b. SEMCO Incorporated. 
c. Lindab Inc. 

C. Duct Joints: 

1. Ducts up to 20 Inches in Diameter:  Interior, center-beaded slip coupling, sealed before 
and after fastening, attached with sheet metal screws. 

2. Ducts 21 to 72 Inches in Diameter:  Three-piece, gasketed, flanged joint consisting of two 
internal flanges with sealant and one external closure band with gasket. 

3. Round Ducts:  Prefabricated connection system consisting of double-lipped, EPDM 
rubber gasket.  Manufacture ducts according to connection system manufacturer's 
tolerances. 

a. Manufacturers: 

1) Ductmate Industries, Inc. 
2) Lindab Inc. 

D. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC 
Duct Construction Standards--Metal and Flexible," with metal thicknesses specified for 
longitudinal-seam straight ducts. 

E. Diverging-Flow Fittings:  Fabricate with reduced entrance to branch taps and with no excess 
material projecting from fitting onto branch tap entrance. 
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F. Fabricate elbows using die-formed, gored, pleated, or mitered construction.  Bend radius of die-
formed, gored, and pleated elbows shall be 1-1/2 times duct diameter. Unless elbow 
construction type is indicated, fabricate elbows as follows: 

1. Mitered-Elbow Radius and Number of Pieces:  Welded construction complying with 
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," unless otherwise 
indicated. 

2. Round Mitered Elbows:  Welded construction with the following metal thickness for 
pressure classes from minus 2- to plus 2-inch wg: 

a. Ducts 3 to 36 Inches in Diameter:  0.034 inch. 
b. Ducts 37 to 50 Inches in Diameter:  0.040 inch. 
c. Ducts 52 to 60 Inches in Diameter:  0.052 inch. 
d. Ducts 62 to 84 Inches in Diameter:  0.064 inch. 

3. Round Mitered Elbows:  Welded construction with the following metal thickness for 
pressure classes from 2- to 10-inch wg: 

a. Ducts 3 to 26 Inches in Diameter:  0.034 inch. 
b. Ducts 27 to 50 Inches in Diameter:  0.040 inch. 
c. Ducts 52 to 60 Inches in Diameter:  0.052 inch. 
d. Ducts 62 to 84 Inches in Diameter:  0.064 inch. 

4. 90-Degree, 2-Piece, Mitered Elbows:  Use only for supply systems or for material-
handling Class A or B exhaust systems and only where space restrictions do not permit 
using radius elbows.  Fabricate with single-thickness turning vanes. 

5. Round Elbows 8 Inches and Less in Diameter:  Fabricate die-formed elbows for 45- and 
90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate 
nonstandard bend-angle configurations or nonstandard diameter elbows with gored 
construction. 

6. Round Elbows 9 through 14 Inches in Diameter:  Fabricate gored or pleated elbows for 
30, 45, 60, and 90 degrees unless space restrictions require mitered elbows.  Fabricate 
nonstandard bend-angle configurations or nonstandard diameter elbows with gored 
construction. 

7. Round Elbows Larger Than 14 Inches in Diameter and All Flat-Oval Elbows:  Fabricate 
gored elbows unless space restrictions require mitered elbows. 

8. Die-Formed Elbows for Sizes through 8 Inches in Diameter and All Pressures 0.040 inch 
thick with 2-piece welded construction. 

9. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above. 
10. Pleated Elbows for Sizes through 14 Inches in Diameter and Pressures through 10-Inch 

wg:  0.022 inch. 

PART 3 - EXECUTION 

3.1 DUCT APPLICATIONS 

A. Static-Pressure Classes:  Unless otherwise indicated, construct ducts according to the following: 

1. Supply Ducts:  2-inch wg. 
2. Return Ducts (Negative Pressure):  1-inch wg. 
3. Exhaust Ducts:  1-inch wg. 
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B. All ducts shall be galvanized steel except as follows: 
 
1. Range Hood Exhaust Ducts:  Comply with NFPA 96. 

a. Concealed:  Carbon-steel sheet. 
b. Exposed:  Type 304, stainless steel with finish to match kitchen equipment and 

range hood. 
c. Weld and flange seams and joints. 

3.2 DUCT INSTALLATION 

A. Construct and install ducts according to SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible," unless otherwise indicated. 

B. Install round ducts in lengths not less than 12 feet unless interrupted by fittings. 

C. Install ducts with fewest possible joints. 

D. Install fabricated fittings for changes in directions, size, and shape and for connections. 

E. Install couplings tight to duct wall surface with a minimum of projections into duct.  Secure 
couplings with sheet metal screws.  Install screws at intervals of 12 inches, with a minimum of 
3 screws in each coupling. 

F. Install ducts, unless otherwise indicated, vertically and horizontally and parallel and 
perpendicular to building lines; avoid diagonal runs. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions 
unless specifically indicated. 

J. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, 
and similar finished work. 

K. Seal all joints and seams.  Apply sealant to male end connectors before insertion, and afterward 
to cover entire joint and sheet metal screws. 

L. Electrical Equipment Spaces:  Route ducts to avoid passing through transformer vaults and 
electrical equipment spaces and enclosures. 

M. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and 
exterior walls and are exposed to view, conceal spaces between construction openings and ducts 
or duct insulation with sheet metal flanges of same metal thickness as ducts.  Overlap openings 
on 4 sides by at least 1-1/2 inches. 
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N. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior 
walls, install appropriately rated fire dampers, sleeves, and firestopping sealant.  Fire and smoke 
dampers are specified in Division 15 Section "Duct Accessories."  Firestopping materials and 
installation methods are specified in Division 7 Section "Through-Penetration Firestop 
Systems." 

O. Install ducts with hangers and braces designed to withstand, without damage to equipment, 
seismic force required by applicable building codes.   

P. Protect duct interiors from the elements and foreign materials until building is enclosed.  Follow 
SMACNA's "Duct Cleanliness for New Construction." 

Q. Paint interiors of metal ducts, that do not have duct liner, for 24 inches upstream of registers and 
grilles.  Apply one coat of flat, black, latex finish coat over a compatible galvanized-steel 
primer.  Paint materials and application requirements are specified in Division 9 painting 
Sections. 

3.3 RANGE HOOD EXHAUST DUCTS, SPECIAL INSTALLATION REQUIREMENTS 

A. Install ducts to allow for thermal expansion through 2000 deg F temperature range. 

B. Install ducts without dips or traps that may collect residues unless traps have continuous or 
automatic residue removal. 

C. Install access openings at each change in direction and at intervals defined by NFPA 96; locate 
on sides of duct a minimum of 1-1/2 inches from bottom; and fit with grease-tight covers of 
same material as duct. 

D. Do not penetrate fire-rated assemblies except as permitted by applicable building codes. 

3.4 SEAM AND JOINT SEALING 

A. Seal duct seams and joints according to SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible" for duct pressure class indicated. 

1. For pressure classes lower than 2-inch wg, seal transverse joints. 

B. Seal ducts before external insulation is applied. 

3.5 HANGING AND SUPPORTING 

A. Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch 
intersection. 

B. Support vertical ducts at maximum intervals of 16 feet and at each floor. 

C. Install upper attachments to structures with an allowable load not exceeding one-fourth of 
failure (proof-test) load. 
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3.6 CONNECTIONS 

A. Make connections to equipment with flexible connectors according to Division 15 Section 
"Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections according to SMACNA's "HVAC Air Duct 
Leakage Test Manual" and prepare test reports: 

1. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing 
and for compliance with test requirements. 

2. Conduct tests at static pressures equal to maximum design pressure of system or section 
being tested.  If pressure classes are not indicated, test entire system at maximum system 
design pressure.  Do not pressurize systems above maximum design operating pressure.  
Give seven days' advance notice for testing. 

3. Maximum Allowable Leakage:  Comply with requirements for Leakage Class 3 for round 
ducts, Leakage Class 12 for rectangular ducts in pressure classes lower than and equal to 
2-inch wg (both positive and negative pressures). 

4. Remake leaking joints and retest until leakage is equal to or less than maximum 
allowable. 

3.8 CLEANING NEW SYSTEMS 

A. Mark position of dampers and air-directional mechanical devices before cleaning, and perform 
cleaning before air balancing. 

B. Use service openings, as required, for physical and mechanical entry and for inspection. 

1. Create other openings to comply with duct standards. 
2. Disconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling sections to gain access during the cleaning process. 

C. Vent vacuuming system to the outside.  Include filtration to contain debris removed from 
HVAC systems, and locate exhaust down wind and away from air intakes and other points of 
entry into building. 

D. Clean the following metal duct systems by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, scrolls, blades or vanes, shafts, 

baffles, dampers, and drive assemblies. 
3. Air-handling unit internal surfaces and components including mixing box, coil section, 

air wash systems, spray eliminators, condensate drain pans, humidifiers and 
dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
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5. Return-air ducts, dampers, and actuators except in ceiling plenums and mechanical 
equipment rooms. 

6. Supply-air ducts, dampers, actuators, and turning vanes. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins. 

F. Cleanliness Verification: 

1. Visually inspect metal ducts for contaminants. 
2. Where contaminants are discovered, re-clean and reinspect ducts. 

END OF SECTION 15815 





SECTION 15820 - DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Backdraft dampers. 
2. Volume dampers. 
3. Turning vanes. 
4. Duct-mounting access doors. 
5. Duct accessory hardware. 
6. Flexible connectors. 
7. Flexible ducts. 

B. Related Sections include the following: 

1. Division 13 Section "Fire Alarm" for duct-mounting fire and smoke detectors. 
2. Division 15 Section "HVAC Instrumentation and Controls" for electric and pneumatic 

damper actuators. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Backdraft dampers. 
2. Volume dampers. 
3. Turning vanes. 
4. Duct-mounting access doors. 
5. Flexible connectors. 
6. Flexible ducts. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Special fittings. 
2. Manual-volume damper installations. 
3. Wiring Diagrams:  Power, signal, and control wiring. 
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1.4 QUALITY ASSURANCE 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 SHEET METAL MATERIALS 

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

B. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M and 
having G60 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed 
to view. 

C. Stainless Steel:  ASTM A 480/A 480M. 

D. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

E. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.3 BACKDRAFT DAMPERS 

A. Manufacturers: 

1. Air Balance, Inc. 
2. American Warming and Ventilating. 
3. CESCO Products. 
4. Greenheck. 
5. Penn Ventilation Company, Inc. 
6. Prefco Products, Inc. 
7. Ruskin Company. 
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B. Description:  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. 

C. Frame:  0.052-inch- thick, galvanized sheet steel, with welded corners and mounting flange. 

D. Blades:  0.025-inch- thick, roll-formed aluminum. 

E. Blade Seals:  Felt. 

F. Blade Axles:  Nonferrous. 

G. Tie Bars and Brackets:  Aluminum. 

H. Return Spring:  Adjustable tension. 

2.4 VOLUME DAMPERS 

A. Manufacturers: 

1. Air Balance, Inc. 
2. American Warming and Ventilating. 
3. Flexmaster U.S.A., Inc. 
4. McGill AirFlow Corporation. 
5. METALAIRE, Inc. 
6. Nailor Industries Inc. 
7. Penn Ventilation Company, Inc. 
8. Ruskin Company. 
9. Vent Products Company, Inc. 

B. General Description:  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. 

1. Pressure Classes of 3-Inch wg or Higher:  End bearings or other seals for ducts with axles 
full length of damper blades and bearings at both ends of operating shaft. 

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

1. Steel Frames:  Hat-shaped, galvanized sheet steel channels, minimum of 0.064 inch thick, 
with mitered and welded corners; frames with flanges where indicated for attaching to 
walls and flangeless frames where indicated for installing in ducts. 

2. Roll-Formed Steel Blades:  0.064-inch- thick, galvanized sheet steel. 
3. Aluminum Frames:  Hat-shaped, 0.10-inch- thick, aluminum sheet channels; frames with 

flanges where indicated for attaching to walls; and flangeless frames where indicated for 
installing in ducts. 

4. Roll-Formed Aluminum Blades:  0.10-inch- thick aluminum sheet. 
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5. Extruded-Aluminum Blades:  0.050-inch- thick extruded aluminum. 
6. Blade Axles:  Galvanized steel. 
7. Bearings:  Oil-impregnated bronze. 
8. Tie Bars and Brackets:  Aluminum. 
9. Tie Bars and Brackets:  Galvanized steel. 

D. Jackshaft:  1-inch- diameter, galvanized-steel pipe rotating within pipe-bearing assembly 
mounted on supports at each mullion and at each end of multiple-damper assemblies. 

1. Length and Number of Mountings:  Appropriate to connect linkage of each damper in 
multiple-damper assembly. 

E. 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. 

2.5 TURNING VANES 

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

B. 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. 

1. Manufacturers: 

a. Ductmate Industries, Inc. 
b. Duro Dyne Corp. 
c. METALAIRE, Inc. 
d. Ward Industries, Inc. 

2.6 DUCT-MOUNTING ACCESS DOORS 

A. General Description:  Fabricate doors airtight and suitable for duct pressure class. 

B. 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. 

1. Manufacturers: 

a. American Warming and Ventilating. 
b. CESCO Products. 
c. Ductmate Industries, Inc. 
d. Flexmaster U.S.A., Inc. 
e. Greenheck. 
f. McGill AirFlow Corporation. 
g. Nailor Industries Inc. 
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h. Ventfabrics, Inc. 
i. Ward Industries, Inc. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Provide number of hinges and locks as follows: 

a. Less Than 12 Inches Square:  Secure with two sash locks. 
b. Up to 18 Inches Square:  Two hinges and two sash locks. 
c. Up to 24 by 48 Inches:  Three hinges and two compression latches with outside 

and inside handles. 
d. Sizes 24 by 48 Inches and Larger:  One additional hinge. 

C. Door:  Double wall, duct mounting, and round; fabricated of galvanized sheet metal with 
insulation fill and 1-inch thickness.  Include cam latches. 

1. Manufacturers: 

a. Ductmate Industries, Inc. 
b. Flexmaster U.S.A., Inc. 

2. Frame:  Galvanized sheet steel, with spin-in notched frame. 

D. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. 

E. Insulation:  1-inch- thick, fibrous-glass or polystyrene-foam board. 

2.7 FLEXIBLE CONNECTORS 

A. Manufacturers: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Corp. 
3. Ventfabrics, Inc. 
4. Ward Industries, Inc. 

B. General Description:  Flame-retardant or noncombustible fabrics, coatings, and adhesives 
complying with UL 181, Class 1. 

C. Metal-Edged Connectors:  Factory fabricated with a fabric strip 5-3/4 inches wide attached to 
two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick 
aluminum sheets.  Select metal compatible with ducts. 

D. Indoor System, 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. 

E. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone. 
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1. Minimum Weight:  24 oz./sq. yd.. 
2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature:  Minus 50 to plus 250 deg F. 

F. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber. 

1. Minimum Weight:  16 oz./sq. yd.. 
2. Tensile Strength:  285 lbf/inch in the warp and 185 lbf/inch in the filling. 
3. Service Temperature:  Minus 67 to plus 500 deg F. 

2.8 FLEXIBLE DUCTS 

A. Manufacturers: 

1. Flexmaster U.S.A., Inc. 
2. Hart & Cooley, Inc. 
3. McGill AirFlow Corporation. 

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

C. Insulated-Duct Connectors:  UL 181, Class 1, black polymer film supported by helically wound, 
spring-steel wire; fibrous-glass insulation polyethylene 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. 

2.9 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 APPLICATION AND INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards--Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts. 
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B. Provide duct accessories of materials suited to duct materials; use galvanized-steel accessories 
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, 
and aluminum accessories in aluminum ducts. 

C. Install backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where 
indicated. 

D. Install volume dampers in ducts with liner; avoid damage to and erosion of duct liner. 

E. Provide balancing dampers at points on supply, return, and exhaust systems where branches 
lead from larger ducts as required for air balancing.  Install at a minimum of two duct widths 
from branch takeoff. 

F. Provide test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire and smoke dampers, with fusible links, according to manufacturer's UL-approved 
written instructions. 

H. Install duct access doors to allow for inspecting, adjusting, and maintaining accessories and 
terminal units as follows: 

1. On both sides of duct coils. 
2. Downstream from volume dampers, and equipment. 
3. Adjacent to fire or smoke dampers, providing access to reset or reinstall fusible links. 
4. To interior of ducts for cleaning; before and after each change in direction, at maximum 

50-foot spacing. 
5. On sides of ducts where adequate clearance is available. 

I. Install the following sizes for duct-mounting, rectangular access doors: 

1. One-Hand or Inspection Access:  8 by 5 inches. 
2. Two-Hand Access:  12 by 6 inches. 
3. Head and Hand Access:  18 by 10 inches. 
4. Head and Shoulders Access:  21 by 14 inches. 
5. Body Access:  25 by 14 inches. 
6. Body Plus Ladder Access:  25 by 17 inches. 

J. Install the following sizes for duct-mounting, round access doors: 

1. One-Hand or Inspection Access:  8 inches in diameter. 
2. Two-Hand Access:  10 inches in diameter. 
3. Head and Hand Access:  12 inches in diameter. 
4. Head and Shoulders Access:  18 inches in diameter. 
5. Body Access:  24 inches in diameter. 

K. Label access doors according to Division 15 Section "Mechanical Identification." 

L. Install flexible connectors immediately adjacent to equipment in ducts associated with fans and 
motorized equipment supported by vibration isolators. 

M. Connect terminal units to supply ducts directly. 
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N. Connect diffusers or light troffer boots to low pressure ducts directly or with maximum 60” 
length of flexible duct.  Do not use flexible ducts to change direction. 

O. Install duct test holes where indicated and required for testing and balancing purposes. 

P. Connect flexible ducts to metal ducts with liquid adhesive plus tape. 

3.2 ADJUSTING 

A. Adjust duct accessories for proper settings. 

B. Adjust fire and smoke dampers for proper action. 

C. Final positioning of manual-volume dampers is specified in Division 15 Section "Testing, 
Adjusting, and Balancing." 

END OF SECTION 15820 
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SECTION 15838 - POWER VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Centrifugal roof ventilators. 
2. Ceiling-mounting ventilators. 

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base air ratings on sea-level conditions. 

B. Operating Limits:  Classify according to AMCA 99. 

1.4 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 
product indicated and include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material gages and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Wiring Diagrams:  Power, signal, and control wiring.  Differentiate between 
manufacturer-installed and field-installed wiring. 

2. Vibration Isolation Base Details:  Detail fabrication, including anchorages and 
attachments to structure and to supported equipment.  Include auxiliary motor slides and 
rails, and base weights. 

C. Maintenance Data:  For power ventilators to include in maintenance manuals specified in 
Division 1. 
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1.5 QUALITY ASSURANCE 

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

B. AMCA Compliance:  Products shall comply with performance requirements and shall be 
licensed to use the AMCA-Certified Ratings Seal. 

C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards. 

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

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with 
protective crating and covering. 

B. Disassemble and reassemble units, as required for moving to final location, according to 
manufacturer's written instructions. 

C. Lift and support units with manufacturer's designated lifting or supporting points. 

1.7 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place 
Concrete." 

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 7 Section "Roof Accessories." 

1.8 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. Belts:  One set for each belt-driven unit. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Centrifugal Roof Ventilators: 

a. Acme Engineering & Mfg. Corp. 
b. Aerovent; a Twin City Fan Company. 
c. Central Blower Co. 
d. Cook, Loren Company. 
e. Greenheck Fan Corp. 
f. JennFan; Div. of Breidert Air Products, Inc. 
g. Penn Ventilation Companies, Inc. 

2. Ceiling-Mounting Ventilators: 
 
a. Broan Mfg. Co., Inc. 
b. Carnes Company HVAC. 
c. Cook, Loren Company. 
d. FloAire, Inc. 
e. Greenheck Fan Corp. 
f. JennFan; Div. of Breidert Air Products, Inc. 
g. NuTone Inc. 
h. Penn Ventilation Companies, Inc. 

2.2 CENTRIFUGAL ROOF VENTILATORS 

A. Description:  Belt-driven or direct-driven centrifugal fans, as scheduled, consisting of housing, 
wheel, fan shaft, bearings, motor and disconnect switch, drive assembly, curb base, and 
accessories. 

B. Housing:  Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, 
aluminum base with venturi inlet cone. 

1. Upblast Units:  Provide spun-aluminum discharge baffle to direct discharge air upward, 
with rain and snow drains and grease collector. 

C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 

D. Belt-Driven Drive Assembly:  Resiliently mounted to housing, with the following features: 

1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub. 
2. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 
3. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 
4. Fan and motor isolated from exhaust airstream. 
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E. Accessories: 
 
1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside 

fan housing, factory wired through an internal aluminum conduit. 
2. Bird Screens:  Removable, 1/2-inch mesh, aluminum or brass wire. 
3. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; 

factory set to close when fan stops. 
4. Variable Speed Controller:  Solid-state speed controller for single phase direct drive fans. 

F. Roof Curbs:  Galvanized steel; mitered and welded corners; 1-1/2-inch- thick, rigid, fiberglass 
insulation adhered to inside walls; and 1-1/2-inch wood nailer.  Size as required to suit roof 
opening and fan base. 

1. Configuration:  Built-in cant and mounting flange. 
2. Overall Height:  8 inches or in accordance with local code. 
3. Pitch Mounting:  Manufacture curb for roof slope. 
4. Metal Liner:  Galvanized steel. 
5. Burglar Bars:  1/2-inch-thick steel bars welded in place to form 6-inch squares. 
6. Hinged Subbase:  Galvanized steel hinged arrangement permitting service and 

maintenance. 
7. Vented Curb:  Unlined with louvered vents in vertical sides. 

2.3 CEILING-MOUNTING VENTILATORS 

A. Description:  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:  Stainless-steel, 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. Variable-Speed Controller:  Solid-state control to reduce speed from 100 percent to less 
than 50 percent. 

2. Manual Starter Switch:  Single-pole rocker switch assembly with cover and pilot light. 
3. Filter:  Washable aluminum to fit between fan and grille. 
4. Isolation:  Rubber-in-shear vibration isolators. 
5. Manufacturer's standard roof jack or curb and vent cap, and transition fittings. 
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2.4 MOTORS 

A. Comply with requirements in Division 15 Section "Motors." 

B. Enclosure Type:  Guarded dripproof. 

2.5 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. 

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." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Support units using spring isolators having a static deflection of 1 inch.  Vibration- and seismic-
control devices are specified in Division 15 Section "Mechanical Vibration Controls and 
Seismic Restraints." 

1. Secure vibration and seismic controls to concrete bases using anchor bolts cast in 
concrete base. 

C. Secure roof-mounting fans to roof curbs with cadmium-plated hardware.  Refer to Division 7 
Section "Roof Accessories" for installation of roof curbs. 

D. Ceiling Units:  Suspend units from structure; use steel wire or metal straps. 

E. Install units with clearances for service and maintenance. 

F. Label units according to requirements specified in Division 15 Section "Mechanical 
Identification." 

G. Roof curbs shall be welded to roof deck. 

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 15 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Division 15 Section 
"Duct Accessories." 
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B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment. 

D. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

3.3 FIELD QUALITY CONTROL 

A. Equipment Startup Checks: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Verify lubrication for bearings and other moving parts. 
6. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
7. Disable automatic temperature-control operators. 

B. Starting Procedures: 

1. Energize motor and adjust fan to indicated rpm. 
2. Measure and record motor voltage and amperage. 

C. Operational Test:  After electrical circuitry has been energized, start units to confirm proper 
motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and 
retest. 

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

E. Shut unit down and reconnect automatic temperature-control operators. 

F. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and 
balancing procedures. 

G. Replace fan and motor pulleys as required to achieve design airflow. 

H. Repair or replace malfunctioning units.  Retest as specified above after repairs or replacements 
are made. 

3.4 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 
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B. Adjust belt tension. 

C. Lubricate bearings. 

3.5 CLEANING 

A. On completion of installation, internally clean fans according to manufacturer's written 
instructions.  Remove foreign material and construction debris.  Vacuum fan wheel and cabinet. 

B. After completing system installation, including outlet fitting and devices, inspect exposed 
finish.  Remove burrs, dirt, and construction debris and repair damaged finishes. 

3.6 DEMONSTRATION 

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

1. Train Owner's maintenance personnel on procedures and schedules for starting and 
stopping, troubleshooting, servicing, and maintaining equipment and schedules. 

2. Review data in maintenance manuals.  Refer to Division 1 Section "Closeout 
Procedures." 

3. Review data in maintenance manuals.  Refer to Division 1 Section "Operation and 
Maintenance Data." 

4. Schedule training with Owner, through Architect, with at least seven days' advance 
notice. 

END OF SECTION 15838 





SECTION 15855 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

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

B. Related Sections include the following: 

1. Division 10 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, 
whether or not they are connected to ducts. 

2. Division 15 Section "Duct Accessories" for fire and smoke dampers and volume-control 
dampers not integral to diffusers, registers, and grilles. 

1.3 SUBMITTALS 

A. Product Data:  For each product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate Drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

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

2. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

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

4. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 
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2.2 GRILLES AND REGISTERS 

A. Adjustable Bar Grille/Register: 

1. Manufacturers: 
 
a. Krueger. 
b. Titus. 

2. Material:  See model number on Schedule. 
3. Finish:  Baked enamel, color selection by architect. 
4. Damper Type:  Adjustable opposed-blade assembly. 

B. Fixed Face Grille: 

1. Manufacturers: 
 
a. Krueger. 
b. Titus. 

2. Material:  See model number on Schedule. 
3. Finish:  Baked enamel, color selection by architect. 
4. Damper Type:  Adjustable opposed-blade assembly. 

2.3 CEILING DIFFUSER OUTLETS 

A. Rectangular and Square Ceiling Diffusers: 

1. Manufacturers: 
 
a. Krueger. 
b. Titus. 

2. Material:  See model number on Schedule. 
3. Finish:  Baked enamel, color selection by architect. 
4. Pattern:  Fixed. 
5. Dampers:  Radial opposed blade. 

B. Linear Slot Outlets:  

1. Manufacturers: 
 
a. Krueger. 
b. Titus. 

2. Material:  See model number on Schedule. 
3. Finish:  Baked enamel, color selection by architect. 
4. With factory internally lined plenum. 
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2.4 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." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment. 

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

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 
and accessories.  Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make 
final locations where indicated, as much as practicable.  For units installed in lay-in ceiling 
panels, locate units in the center of panel.  Where architectural features or other items conflict 
with installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

END OF SECTION 15855 





SECTION 15861 - AIR FILTERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes factory-fabricated air-filter devices and media used to remove particulate 
matter from air for HVAC applications. 

1.3 DEFINITIONS 

A. DOP:  Dioctyl phthalate or bis-(2-ethylhexyl) phthalate. 

B. HEPA:  High-efficiency particulate air. 

C. ULPA:  Ultra low penetration air. 

1.4 SUBMITTALS 

A. Product Data:  Include dimensions; operating characteristics; required clearances and access; 
rated flow capacity, including initial and final pressure drop at rated airflow; efficiency and test 
method; fire classification; furnished specialties; and accessories for each model indicated. 

B. Shop Drawings:  Include plans, elevations, sections, and details to illustrate component 
assemblies and attachments. 

1. Show filter rack assembly, dimensions, materials, and methods of assembly of 
components. 

2. Include setting drawings, templates, and requirements for installing anchor bolts and 
anchorages. 

3. Wiring Diagrams:  Power, signal, and control wiring. 

C. Operation and Maintenance Data:  For each type of filter and rack to include in emergency, 
operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of air filters 
and are based on the specific system indicated.  Refer to Division 1 Section "Product 
Requirements." 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with ARI 850. 

D. Comply with ASHRAE 52.1 and ASHRAE 52.2 for method of testing and rating air-filter units. 

E. Comply with NFPA 70 for installing electrical components. 

F. Comply with NFPA 90A and NFPA 90B. 

1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3. 

1.7 EXTRA MATERIALS 

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

1. Provide one complete set of filters for each filter bank.  If system includes prefilters, 
provide only prefilters. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

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

1. Air Filters, Electrostatic Air Cleaners, and Filter-Holding Systems: 

a. AAF International. 
b. Filtration Group. 
c. Airguard Industries, Inc. 
d. Barnebey & Sutcliffe Corp. 
e. Columbus Industries, Inc. 
f. CRS Industries, Inc.; CosaTron Div. 
g. D Mark Inc. 
h. Farr Co. 
i. Flame Gard, Inc. 
j. Flanders/CSC Corp. 
k. Flanders Filters, Inc. 

AIR FILTERS 15861 - 2 



AIR FILTERS 15861 - 3 

l. General Filters Inc. 
m. International Air Filtration Corporation. 
n. Koch Filter Corporation. 
o. LakeAir International, Inc. 
p. NiCon Filter Corp.; Continental Air Filter Div. 
q. Purafil, Inc. 
r. Research Products Corp. 

2.2 DISPOSABLE PANEL FILTERS 

A. Description:  Factory-fabricated, viscous-coated, flat-panel-type, disposable air filters with 
holding frames. 

B. Media:  Interlaced glass fibers sprayed with nonflammable adhesive and anti-microbial agent. 

C. Frame:  Cardboard frame with perforated metal retainer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install filter frames according to manufacturer's written instructions. 

B. Position each filter unit with clearance for normal service and maintenance.  Anchor filter 
holding frames to substrate. 

C. Install filters in position to prevent passage of unfiltered air. 

D. Coordinate filter installations with duct and air-handling unit installations. 

E. Electrical wiring and connections are specified in Division 16 Sections. 

F. Ground equipment according to Division 16 Section "Grounding and Bonding." 

3.2 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust field-assembled components, filter and filter-frame installation, and 
electrical wiring, and to assist in field testing.  Report results in writing. 

3.3 CLEANING 

A. After completing system installation and testing, adjusting, and balancing air-handling and air-
distribution systems, clean filter housings and install new filter media. 

END OF SECTION 15861 





SECTION 15870 - COMMERCIAL KITCHEN HOODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes Type I commercial kitchen hood. 

B. Related Sections include the following: 

1. Division 15 Section "Rooftop Units" for makeup air units. 
2. Division 15 Section "Power Ventilators" for exhaust fans. 

1.3 DEFINITIONS 

A. Listed Hood:  A hood tested according to UL 710 by a testing agency acceptable to authorities 
having jurisdiction. 

B. Standard Hood:  A hood that complies with design, construction, and performance criteria of 
applicable national and local codes. 

C. Type I Hood:  A hood designed for grease exhaust applications. 

D. Type II Hood:  A hood designed for heat and steam removal and other nongrease applications. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Hoods. 
2. Grease removal devices. 
3. Fire-suppression systems. 
4. Lighting fixtures. 

B. Shop Drawings. 

1. Show plan view, elevation view, sections, roughing-in dimensions, service requirements, 
duct connection sizes, and attachments to other work. 

2. Show cooking equipment plan and elevation to confirm minimum code-required 
overhang. 
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3. Indicate performance and exhaust air airflow and pressure loss, at actual Project-site 
elevation. 

4. Indicate method of attaching hangers to building structure. 
5. Show exhaust and makeup air ducts, and fittings connecting to hoods. 
6. Show control cabinets. 
7. Show fire-protection piping, actuation devices, and manual control devices. 
8. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

9. Wiring Diagrams:  Power, signal, and control wiring. 

C. Piping Diagrams:  Detail fire-suppression piping and components and differentiate between 
manufacturer-installed and field-installed piping.  Include roughing-in requirements for drain 
connections.  Show cooking equipment plan and elevation to illustrate fire-suppression nozzle 
locations. 

D. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating penetrations 
and ceiling-mounted items.  Show the following: 

1. Relative location of ceiling-mounted items including lighting fixtures, diffusers, grilles, 
speakers, sprinklers, access panels, and special moldings to hoods and accessory 
equipment. 

2. Roof framing and support members for duct penetrations. 
3. Ceiling suspension assembly members. 
4. Size and location of initial access modules for acoustical tile. 

E. Field test reports. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive engineering 
analysis by a qualified professional engineer. 

B. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel," for hangers and supports; and AWS D9.1, "Sheet Metal Welding Code," for joint 
and seam welding. 

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

D. NSF Compliance:  Fabricate hoods according to NSF 2, "Food Equipment." 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions of food service equipment installation areas by field 
measurements before fabrication and indicate measurements on Shop Drawings. 
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1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish required dimensions using approved food facility equipment Shop 
Drawings.  Coordinate fabrication with food facility equipment manufacturer to ensure 
that actual dimensions correspond to established dimensions. 

1.7 COORDINATION 

A. Coordinate equipment layout and installation with other Work, including light fixtures, HVAC 
equipment, and fire-suppression system components. 

1.8 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. Furnish one complete set of grease removal devices. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Commercial Kitchen Hoods: 
 
a. Captive-Aire Systems. 
b. Greenheck. 
c. Halton Company. 

2. Wet-Chemical Fire-Suppression Systems: 

a. Ansul Incorporated; a Tyco International Ltd. Company. 
b. Badger Fire Protection, Inc. 
c. Fenwall Safety Systems, Inc.; Div. of Kidde Technologies, Inc. 
d. Pyro Chem, Inc. 

2.2 HOOD MATERIALS 

A. Stainless-Steel Sheet:  ASTM A 666, Type 304. 

1. Minimum Thickness:  0.03 inch. 
2. General:  Comply with SSINA's "Finishes for Stainless Steel" for recommendations for 

applying and designating finishes. 
3. Remove tool and die marks and stretch lines or blend into finish.  Grind and polish 

surfaces to produce uniform, directionally textured, polished finish indicated, free of 
cross scratches.  Run grain with long dimension of each piece. 
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4. Concealed Stainless-Steel Surfaces:  ASTM A 480/A 480M, No. 2B finish (bright, cold-
rolled, unpolished finish). 

5. Exposed Surfaces:  ASTM A 480/A 480M, No. 4 finish (bright, directional polish). 
6. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign 

matter and leave surfaces chemically clean. 

2.3 HOOD FABRICATION, GENERAL 

A. Welding:  Use welding rod of same composition as metal being welded.  Use methods that 
minimize distortion and develop strength and corrosion resistance of base metal.  Make ductile 
welds free of mechanical imperfections such as gas holes, pits, or cracks. 

1. Welded Butt Joints:  Full-penetration welds for full-joint length.  Make joints flat, 
continuous, and homogenous with sheet metal without relying on straps under seams, 
filling in with solder, or spot welding. 

2. Grind exposed welded joints flush with adjoining material and polish to match adjoining 
surfaces. 

3. Where fasteners are welded to underside of equipment, finish reverse side of weld 
smooth and flush. 

4. Coat concealed stainless-steel welded joints with metallic-based paint to prevent 
corrosion. 

5. After zinc-coated steel is welded, clean welds and abraded areas and apply SSPC-
Paint 20, high-zinc-dust-content, galvanizing repair paint to comply with 
ASTM A 780/A 780M. 

B. For metal butt joints, comply with SMACNA's "Kitchen Equipment Fabrication Guidelines." 

C. Where stainless steel is joined to a dissimilar metal, use stainless-steel welding material or 
fastening devices. 

D. Form metal with break bends that are not flaky, scaly, or cracked in appearance; where breaks 
mar uniform surface appearance of material, remove marks by grinding, polishing, and 
finishing. 

E. Sheared Metal Edges:  Finish free of burrs, fins, and irregular projections. 

F. In food zones, as defined in NSF, fabricate surfaces free from exposed fasteners. 

G. Cap exposed fastener threads, including those inside cabinets, with stainless-steel lock washers 
and stainless-steel cap (acorn) nuts. 

H. Fabricate pipe slots on equipment with turned-up edges sized to accommodate service and 
utility lines and mechanical connections. 

I. Fabricate enclosures, including panels, housings, and skirts, to conceal service lines, operating 
components, and mechanical and electrical devices including those inside cabinets, unless 
otherwise indicated. 

J. Fabricate seismic restraints according to SMACNA's "Kitchen Equipment Fabrication 
Guidelines," Appendix 1, "Guidelines for Seismic Restraints of Kitchen Equipment." 
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K. Fabricate equipment edges and backsplashes according to SMACNA's "Kitchen Equipment 
Fabrication Guidelines." 

L. Fabricate enclosure panels to ceiling and wall as follows: 

1. Fabricate panels on all exposed sides with same material as hood, and extend from 
ceiling to top of hood canopy and from canopy to wall. 

2. Wall Offset Spacer:  Minimum of 3 inches. 

2.4 TYPE I EXHAUST HOOD FABRICATION 

A. Weld all joints exposed to grease with continuous welds and make grease removal devices and 
makeup air diffusers easily accessible for cleaning. 

1. Hood shall be listed and labeled, according to UL 710, by a testing agency acceptable to 
authorities having jurisdiction. 

2. Exhaust-Duct Collars:  Minimum 0.0625-inch- thick stainless steel at least 3 inches long, 
continuously welded to top of hood and at corners. Fabricate a collar with a 0.5-inch- 
wide duct flange. 

B. Hood Configuration:  Exhaust only. 

C. Hood Style:  Wall-mounted canopy. 

D. Grease Removal Devices:  Removable, stainless-steel, filter/baffle grease filters.  Fabricate with 
minimum 0.0781-inch- thick stainless steel for filter frame and removable collection cup and 
trough.  Exposed surfaces shall be pitched to drain to collection cup.  Filters/baffles shall 
comply with UL 1046, "Grease Filters for Exhaust Ducts." 

E. Light Fixtures:  UL-listed, surface-mounted, incandescent fixtures and lamps with lenses sealed 
vaportight.  Wiring shall be installed in stainless-steel conduit on hood exterior.  Number and 
location of fixtures as indicated on hood detail or as required to maintain minimum 50 foot 
candle lighting level at the cooking surface. 

1. Switches shall be mounted on front panel of hood canopy. 
2. Incandescent Lighting Fixtures:  Comply with UL 1571. 

F. Wet-Chemical Fire-Suppression System:  Preengineered distribution piping designed for 
automatic detection and release or manual release of fire-suppression agent by hood operator.  
Fire-suppression system shall be listed and labeled by a testing agency acceptable to authorities 
having jurisdiction. 

1. Steel Pipe, NPS 2 and Smaller:  ASTM A 53/A 53M, Type S, Grade A, Schedule 40, 
plain ends. 

2. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300. 
3. Pipe Covers:  Chrome-plated aluminum tubing. 
4. Piping, fusible links and release mechanism, tank containing the suppression agent, and 

controls shall be factory installed.  Controls shall be in stainless-steel control cabinet 
mounted on hood.  Furnish manual pull station for wall mounting adjacent to hood.  
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Exposed piping shall be covered with stainless-steel sleeves.  Exposed fittings shall be 
chrome plated. 

5. Liquid Extinguishing Agent:  Noncorrosive, low-pH liquid. 
6. Furnish an electric-operated, gas shutoff valve with clearly marked open and closed 

indicator for field installation. 
7. Fire-suppression system controls shall be integrated with controls for fans, lights, and 

fuel supply and located in a single cabinet for each group of hoods immediately adjacent. 
8. Wiring shall have color-coded, numbered terminal blocks and grounding bar.  Spare 

terminals for fire alarm, optional wiring to start fan with fire alarm, red pilot light to 
indicate fan operation, and control switches shall all be factory wired in control cabinet 
with relays or starters. 

G. Hood Controls:  Single, hood-mounting control cabinet shall control groups of adjacent hoods 
and shall be fabricated of stainless steel. 

1. Exhaust Fan:  On-off switches shall start and stop the exhaust fan.  Interlock exhaust fan 
with RTU O.A. intake damper (see schedule).  Interlock exhaust fan with fire-
suppression system to operate fans during fire-suppression-agent release and to remain in 
operation until manually stopped.  Interlock hood fan operation with cooking equipment 
gas shutoff valve to prevent operation of cooking equipment unless hood fan is in 
operation.  Motor starters shall comply with Division 16 Section "Enclosed Controllers." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting installation. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 
equipment installation. 

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

3.2 INSTALLATION 

A. Install hoods level and plumb. 

B. Complete field assembly of hoods where required. 

1. Make closed butt and contact joints that do not require filler. 
2. Grind field welds on stainless-steel equipment smooth, and polish to match adjacent 

finish.  Comply with welding requirements in Part 2 "General Hood Fabrication" Article. 

C. Install hoods and associated services with clearances and access for maintaining, cleaning, and 
servicing hoods, grease removal devices, and fire-suppression systems according to 
manufacturer's written instructions and requirements of authorities having jurisdiction. 

D. Make cutouts in hoods where required to run service lines and to make final connections. 
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E. Securely anchor and attach items and accessories to walls, floors, or bases with stainless-steel 
fasteners, unless otherwise indicated. 

F. Install hoods to operate free from vibration. 

G. Install seismic restraints according to SMACNA's "Kitchen Equipment Fabrication Guidelines," 
Appendix 1, "Guidelines for Seismic Restraints for Kitchen Equipment." 

H. Install trim strips and similar items requiring fasteners in a bed of sealant.  Fasten with stainless-
steel fasteners at 48 inches o.c. maximum. 

I. Install sealant in joints between equipment and abutting surfaces with continuous joint backing, 
unless otherwise indicated.  Provide airtight, watertight, vermin-proof, sanitary joints. 

J. Install lamps, with maximum recommended wattage, in equipment with integral lighting. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to machine with clearance to allow service and maintenance. 

C. Duct Connections:  Weld exhaust-duct connections. 

D. Fire-Suppression Piping:  Install piping connections for remote-mounted suppression systems 
according to NFPA 17, "Wet Chemical Extinguishing Systems." 

E. Ground equipment. 

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. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified testing agency to perform the following field quality-
control testing: 

B. Testing:  Engage a qualified testing agency to perform the following field quality-control 
testing: 

1. Test each equipment item for proper operation.  Repair or replace equipment that is 
defective, including units that operate below required capacity or that operate with 
excessive noise or vibration. 

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

3. Test motors and rotating equipment for proper rotation and lubricate moving parts 
according to manufacturer's written instructions. 

COMMERCIAL KITCHEN HOODS 15870 - 7 



COMMERCIAL KITCHEN HOODS 15870 - 8 

4. Conduct all required smoke testing as may be required to demonstrate proper 
performance of the hood/exhaust systems. 

C. Remove malfunctioning units, replace with new units, and retest as specified above. 

3.5 CLEANING 

A. Remove protective coverings and clean and sanitize hoods and associated services, both inside 
and out, according to manufacturer's written instructions. 

B. Remove paint splatters and other spots, dirt, and debris.  Repair damaged finish to match 
original finish. 

END OF SECTION 15870 
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-applied jackets; accessories and attachments; and sealing compounds.
	B. Related Sections include the following:
	1. Division 15 Section "Equipment Insulation" for insulation materials and application for pumps, tanks, and other equipment.
	2. Division 15 Section "Hangers and Supports" for pipe insulation shields and protection saddles.


	1.3 SUBMITTALS
	A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if any), for each type of product indicated.
	B. Shop Drawings:  Show fabrication and installation details for the following:
	1. Application of protective shields, saddles, and inserts at pipe hangers for each type of insulation and hanger.
	2. Insulation application at pipe expansion joints for each type of insulation.
	3. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	4. Removable insulation at piping specialties and equipment connections.
	5. Application of field-applied jackets.

	C. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets with requireme
	D. Installer Certificates:  Signed by the Contractor certifying that installers comply with requirements.
	E. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of five (5) copies for review.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the U.S. Department of Labor, Bureau of Apprenticeship and Training.
	B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and �
	1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 150 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM specification designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 15 Section "Hangers and Supports."
	B. Coordinate clearance requirements with piping Installer for insulation application.
	C. Coordinate installation and testing of steam or electric heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after testing piping systems.  Insulation application may begin on segments of piping that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Mineral-Fiber Insulation:
	a. CertainTeed Manson.
	b. Knauf FiberGlass GmbH.
	c. Owens-Corning Fiberglas Corp.
	d. Schuller International, Inc.

	2. Flexible Elastomeric Thermal Insulation:
	a. Armstrong World Industries, Inc.
	b. Rubatex Corp.



	2.2 INSULATION MATERIALS
	A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the following:
	1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-purpose, vapor-retarder jacket.

	B. Flexible Elastomeric Thermal Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	1. Adhesive:  As recommended by insulation material manufacturer.
	2. Ultraviolet-Protective Coating:  As recommended by insulation manufacturer.


	2.3 FIELD-APPLIED JACKETS
	A. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 1T20 mils1T thick; roll stock ready for shop or field cutting and forming (used in food prep areas).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will adversely affect insulation application.

	3.3 GENERAL APPLICATION REQUIREMENTS
	A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for each piping system.
	C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Apply insulation with longitudinal seams at top of horizontal pipe runs.
	E. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	F. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder.
	G. Keep insulation materials dry during application and finishing.
	H. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by the insulation material manufacturer.
	I. Apply insulation with the least number of joints practical.
	J. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder integrity, unless otherwise indicated.  Refer to special instructions for applying insulation over fittings, valves, and specialties.
	K. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, supports, anchors, and other projections with vapor-retarder mastic.
	1. Apply insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor retarders are indicated, extend insulation on anchor legs at least 1T12 inches1T from point of attachment to pipe and taper insulation ends.  Seal tapered ends with a compound recommended by the insulation material�
	3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by the insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and shield.

	L. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper insulation ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to maintain vapor retarder.
	M. Apply adhesives and mastics at the manufacturer's recommended coverage rate.
	N. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation flush with mechanical sleeve seal.  Seal terminations with vapor-retarder mastic.
	O. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors.
	P. Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations of fire-rated walls and partitions.
	1. Firestopping and fire-resistive joint sealers are specified in applicable Architectural section.

	Q. Floor Penetrations:  Apply insulation continuously through floor assembly.
	1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor supports penetrate vapor retarder.


	3.4 FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION
	A. Apply insulation to straight pipes and tubes as follows (Used on below-slab piping.):
	1. Follow manufacturer's written instructions for applying insulation.
	2. Seal longitudinal seams and end joints with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

	B. Apply insulation to flanges as follows:
	1. Apply pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice the thickness of the pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of the same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

	C. Apply insulation to fittings and elbows as follows:
	1. Apply mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.


	3.5 MINERAL-FIBER INSULATION APPLICATION
	A. Apply insulation to straight pipes and tubes as follows:
	1. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by the insulation material manufacturer and seal with vapor-retarder mastic.

	B. Apply insulation to flanges as follows:
	1. Apply preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice the thickness of the pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.

	C. Apply insulation to fittings and elbows as follows:
	1. Apply premolded insulation sections of the same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. Cover fittings with heavy PVC fitting covers.  Overlap PVC covers on pipe insulation jackets at least 1T1 inch4T1T4T at each end.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.

	D. Apply insulation to valves and specialties as follows:
	1. Apply premolded insulation sections of the same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. When premolded insulation sections are not available, apply glass-fiber blanket insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.  For check valves, arrange insulation f�
	3. Apply insulation to flanges as specified for flange insulation application.
	4. Use preformed standard PVC fitting covers for valve sizes where available.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.
	5. Use preformed heavy PVC fitting covers for valve sizes where available.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.


	3.6 PIPING SYSTEM APPLICATIONS
	A. Insulation materials and thicknesses are specified in schedules at the end of this Section.
	B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, materials, and equipment:
	1. Flexible connectors.
	2. Vibration-control devices.
	3. Fire-suppression piping.
	4. Below-grade piping, unless otherwise indicated (insulated with elastomeric).
	5. Chrome-plated pipes and fittings, unless potential for personnel injury.
	6. Air chambers, unions, strainers, check valves, plug valves, and flow regulators.


	3.7 FIELD QUALITY CONTROL
	A. Inspection:  Perform the following field quality-control inspections, after installing insulation materials, jackets, and finishes, to determine compliance with requirements:
	1. Inspect fittings and valves randomly selected by Architect.
	2. Remove fitting covers from 20 elbows or 1 percent of elbows, whichever is less, for various pipe sizes.
	3. Remove fitting covers from 20 valves or 1 percent of valves, whichever is less, for various pipe sizes.

	B. Insulation applications will be considered defective if sample inspection reveals noncompliance with requirements.  Remove defective Work and replace with new materials according to these Specifications.
	C. Reinstall insulation and covers on fittings and valves uncovered for inspection according to these Specifications.

	3.8 INSULATION APPLICATION SCHEDULE, GENERAL
	A. Refer to insulation application schedules for required insulation materials, vapor retarders, and field-applied jackets.
	B. Application schedules identify piping system and indicate pipe size ranges and material, thickness, and jacket requirements.

	3.9 INTERIOR INSULATION APPLICATION SCHEDULE
	A. Service:  Domestic hot and recirculated hot water.
	1. Operating Temperature:  1T60 to 140 deg F1T.
	2. Insulation Material:  Mineral fiber, with vapor barrier jacket.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Copper Pipe, ½ - 3 inches:  1” thick.

	4. Field-Applied Jacket:  SSL-II-ASJ.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  White (If Architect requests special color, coordinate as required.)As required per Architect in finished areas.
	7. In food prep area use PVC.

	B.  Service:  Domestic cold water.
	1. Operating Temperature:  1T35 to 60 deg F1T.
	2. Insulation Material:  Mineral fiber, with vapor barrier jacket.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Copper Pipe, ½” to 3”:  1” thick.

	4. Field-Applied Jacket:  SSL-II-ASJ.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  White (If Architect requests special color, coordinate as required.)As required per Architect in finished areas.
	7. In food prep area use PVC.

	C. Service:  All domestic water run within interior partitions/walls.
	1. Operating Temperature:  1T35 to 180 deg F1T.
	2. Insulation Material:  Mineral fiber, with vapor barrier jacket.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Copper Pipe, ½” to 2”:  ½” thick.

	4. Field-Applied Jacket:  SSL-II-ASJ.
	5. Vapor Retarder Required:  Yes.

	D. Service:  Domestic water below grade.
	1. Operating Temperature:  1T35 to 60 deg F1T.
	2. Insulation Material:  Flexible elastomeric thermal insulation.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Copper Pipe, ½” to 3”:  3/4” thick.


	E. Service:  Rainwater conductors.  (Horizontal and vertical conductors within building envelope.  Exterior as required by locality.)
	1. Operating Temperature:  1T32 to 100 deg F4T1T4T.
	2. Insulation Material:  Mineral fiber, with vapor barrier jacket.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. All:  1” thick (except at exposed canopies unless required by code).

	4. Field-Applied Jacket:  SSL-II-ASJ.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  White.

	F.  Service:  Roof drain bodies.  (Exterior as required by local authority.)
	1. Operating Temperature:  1T32 to 100 deg F4T1T4T.
	2. Insulation Material:  Mineral fiber, with vapor barrier jacket.
	3. Insulation Thickness:  1”.
	4. Field-Applied Jacket:  SSL-II-ASJ.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  White.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following general-duty valves:
	1. Ferrous-alloy ball valves.
	2. Bronze check valves.
	3. Spring-loaded, lift-disc check valves.

	B. Related Sections include the following:
	1. Division 2 piping Sections for general-duty and specialty valves for site construction piping.
	2. Division 15 Section "Mechanical Identification" for valve tags and charts.
	3. Division 15 piping Sections for specialty valves applicable to those Sections only.


	1.3 DEFINITIONS
	A. The following are standard abbreviations for valves:
	1. CWP:  Cold working pressure.
	2. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	3. NBR:  Acrylonitrile-butadiene rubber.
	4. PTFE:  Polytetrafluoroethylene plastic.
	5. SWP:  Steam working pressure.
	6. TFE:  Tetrafluoroethylene plastic.


	1.4 SUBMITTALS
	A. Product Data:  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 list indicating valve and it
	B. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of five (5) copies for review.

	1.5 QUALITY ASSURANCE
	A. ASME Compliance:  ASME B31.9 for building services piping valves.
	1. Exceptions:  Domestic hot- and cold-water, piping valves unless referenced.

	B. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design criteria.
	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set ball and plug valves open to minimize exposure of functional surfaces.
	4. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew-point temperature.  If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.


	2.2 VALVES, GENERAL
	A. Refer to Part 3 "Valve Applications" Article for applications of valves.
	B. Bronze Valves:  NPS 2 and smaller with threaded ends, unless otherwise indicated.
	C. Ferrous Valves:  NPS 2-1/2 and larger with flanged ends, unless otherwise indicated.
	D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated.
	F. Valve Actuators:
	1. Lever Handle:  For quarter-turn valves NPS 6 and smaller, except plug valves.
	2. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 10 plug valves, for each size square plug head.

	G. Extended Valve Stems:  On insulated valves.
	H. Valve Flanges:  ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and ASME B16.24 for bronze valves.
	I. Valve Grooved Ends:  AWWA C606.
	1. Solder Joint:  With sockets according to ASME B16.18.
	a. Caution:  Use solder with melting point below 840 deg F for angle, check, gate, and globe valves; below 421 deg F for ball valves.

	2. Threaded:  With threads according to ASME B1.20.1.

	J. Valve Bypass and Drain Connections:  MSS SP-45.

	2.3 BRONZE BALL VALVES
	A. Available Manufacturers:
	B. Manufacturers:
	1. Two-Piece, Copper-Alloy Ball Valves:
	a. Conbraco Industries, Inc.; Apollo Div.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Div.
	e. DynaQuip Controls.
	f. Flow-Tek, Inc.
	g. Grinnell Corporation.
	h. Hammond Valve.
	i. Honeywell Braukmann.
	j. Jamesbury, Inc.
	k. Jomar International, LTD.
	l. Kitz Corporation of America.
	m. Legend Valve & Fitting, Inc.
	n. Milwaukee Valve Company.
	o. Nexus Valve Specialties.
	p. NIBCO INC.
	q. R & M Energy Systems (Borger, TX).
	r. Red-White Valve Corp.
	s. Richards Industries; Marwin Ball Valves.
	t. Watts Industries, Inc.; Water Products Div.


	C. Copper-Alloy Ball Valves, General:  MSS SP-110.
	D. Two-Piece, Copper-Alloy Ball Valves:  Bronze body with full-port, chrome-plated bronze ball; TFE seats; and 600-psig minimum CWP rating and blowout-proof stem.

	2.4 BRONZE CHECK VALVES
	A. Manufacturers:
	1. Type 3, Bronze, Swing Check Valves with Metal Disc:
	a. American Valve, Inc.
	b. Cincinnati Valve Co.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Crane Co.; Crane Valve Group; Jenkins Valves.
	e. Crane Co.; Crane Valve Group; Stockham Div.
	f. Grinnell Corporation.
	g. Hammond Valve.
	h. Kitz Corporation of America.
	i. Legend Valve & Fitting, Inc.
	j. Milwaukee Valve Company.
	k. NIBCO INC.
	l. Powell, Wm. Co.
	m. Red-White Valve Corp.
	n. Walworth Co.
	o. Watts Industries, Inc.; Water Products Div.


	B. Bronze Check Valves, General:  MSS SP-80.
	C. Type 3, Class 125, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	D. Type 3, Class 150, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	E. Type 3, Class 200, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	F. Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.
	G. Type 4, Class 200, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

	2.5  CAST-IRON PLUG VALVES
	A. Manufacturers:
	1. Lubricated-Type, Cast-Iron Plug Valves:
	a. Milliken Valve Co., Inc.
	b. Nordstrom Valves, Inc.
	c. Olson Technologies; Homestead Div.
	d. R & M Energy Systems (Tomball, TX).
	e. Walworth Co.

	2. Nonlubricated-Type, Cast-Iron Plug Valves:
	a. General Signal; DeZurik Unit.
	b. Grinnell Corporation.
	c. Mueller Flow Technologies.
	d. Tyco International, Ltd.; Tyco Valves & Controls.
	e. Wheatley Gaso, Inc.
	f. Xomox Corporation.


	B. Cast-Iron Plug Valves, General:  MSS SP-78.
	C. Class 250 or 300, lubricated-type, cast-iron plug valves.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine piping system for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.

	B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	C. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	D. Examine threads on valve and mating pipe for form and cleanliness.
	E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects and�
	F. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE APPLICATIONS
	A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball valves.
	2. Throttling Service:  Ball valves.

	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP class or CWP ratings may be substituted.
	C. Domestic Water Piping:  Use the following types of valves:
	1. Ball Valves, NPS 2 and Smaller:  Two-piece, 400-psig CWP rating, copper alloy.
	2. Butterfly Valves, NPS 2-1/2 and Larger:  Flanged, 200-psig CWP rating, ferrous alloy, with EPDM liner.
	3. Swing Check Valves, NPS 2 and Smaller:  Type 4, Class  125, bronze.
	4. Swing Check Valves, NPS 2-12 and Larger:  Type II, Class 125, gray iron.
	5. Plug Valves, NPS 2 and Larger:  Class  150, lubricated-type with FDA-approved-material sealant, cast iron.

	D. Select valves, except wafer and flangeless types, with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller:  Solder-joint or threaded ends.
	2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged or threaded ends.
	3. For Copper Tubing, NPS 5 and Larger:  Flanged ends.
	4. For Steel Piping, NPS 2 and Smaller:  Threaded ends.
	5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged or threaded ends.
	6. For Steel Piping, NPS 5 and Larger:  Flanged ends.


	3.3 VALVE INSTALLATION
	A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	C. Locate valves for easy access and provide separate support where necessary.
	D. Install valves in horizontal piping with stem at or above center of pipe.
	E. Install valves in position to allow full stem movement.
	F. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves:  In horizontal position with hinge pin level.
	2. Dual-Plate Check Valves:  In horizontal or vertical position, between flanges.
	3. Lift Check Valves:  With stem upright and plumb.


	3.4 JOINT CONSTRUCTION
	A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction.
	B. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

	3.5 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following meters and gages for mechanical systems:
	1. Thermometers.
	2. Gages.
	3. Test plugs.

	B. Related Sections include the following:
	1. Division 15 Section "Domestic Water Piping" for domestic water service inside the building.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated; include performance curves.
	B. Shop Drawings:  Schedule for thermometers indicating manufacturer's number, scale range, and location for each.
	C. Product Certificates:  For each type of thermometer, signed by product manufacturer.
	D. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of five (5) copies for review.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS
	A. Manufacturers:
	1. Palmer - Wahl Instruments Inc.
	2. Trerice, H. O. Co.
	3. Weiss Instruments, Inc.
	4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.

	B. Case:  Die-cast aluminum, Chrome-plated brass, 9 inches long.
	C. Tube:  Red or blue reading, mercury filled, with magnifying lens.
	D. Tube Background:  Satin-faced, nonreflective aluminum with permanently etched scale markings.
	E. Window:  Glass.
	F. Connector:  Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking device.
	G. Stem:  Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit installation.
	H. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	2.3 PRESSURE GAGES
	A. Manufacturers:
	1. AMETEK, Inc.; U.S. Gauge Div.
	2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div.
	3. Ernst Gage Co.
	4. Eugene Ernst Products Co.
	5. KOBOLD Instruments, Inc.
	6. Marsh Bellofram.
	7. Miljoco Corp.
	8. Noshok, Inc.
	9. Palmer - Wahl Instruments Inc.
	10. REO TEMP Instrument Corporation.
	11. Trerice, H. O. Co.
	12. Weiss Instruments, Inc.
	13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.
	14. WIKA Instrument Corporation.
	15. Winters Instruments.

	B. Direct-Mounting, Dial-Type Pressure Gages:  Indicating-dial type complying with ASME B40.100.
	1. Case:  Dry type, drawn steel or cast aluminum, 4-1/2-inch diameter.
	2. Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated.
	3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated.
	4. Movement:  Mechanical, with link to pressure element and connection to pointer.
	5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings.
	6. Pointer:  Red or other dark-color metal.
	7. Window:  Glass.
	8. Ring:  Stainless steel.
	9. Accuracy:  Grade A, plus or minus 1 percent of middle half scale.
	10. Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure.
	11. Range for Fluids under Pressure:  Two times operating pressure.

	C. Pressure-Gage Fittings:
	1. Valves:  NPS 1/4 brass or stainless-steel needle type.
	2. Syphons:  NPS 1/4 coil of brass tubing with threaded ends.
	3. Snubbers:  ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal disc of material suitable for system fluid and working pressure.



	PART 3 -  EXECUTION
	3.1 GAGE APPLICATIONS
	A. Install dry-case-type pressure gages for discharge of each pressure-reducing valve.

	3.2 INSTALLATIONS
	A. Install direct-mounting thermometers and adjust vertical and tilted positions.
	B. Install remote-mounting dial thermometers on panel, with tubing connecting panel and thermometer bulb supported to prevent kinks.  Use minimum tubing length.
	C. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most readable position.
	D. Assemble and install connections, tubing, and accessories between flow-measuring elements and flowmeters as prescribed by manufacturer's written instructions.
	E. Install permanent indicators on walls or brackets in accessible and readable positions.
	F. Install connection fittings for attachment to portable indicators in accessible locations.

	3.3 CONNECTIONS
	A. Install gages adjacent to machines and equipment to allow service and maintenance for gages, machines, and equipment.

	3.4 ADJUSTING
	A. Adjust faces of meters and gages to proper angle for best visibility.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes domestic water piping inside the building.
	B. Related Sections include the following:
	1. Division 15 Section "Meters and Gages" for thermometers, pressure gages, and fittings.
	2. Division 15 Section "Plumbing Specialties" for water distribution piping specialties.


	1.3 DEFINITIONS
	A. PVC:  Polyvinyl chloride plastic.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide components and installation capable of producing domestic water piping systems with 1T80 psig1T, unless otherwise indicated.

	1.5 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Water Samples:  Specified in Part 3 "Cleaning" Article.
	C. Field quality-control test reports.
	D. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of five (5) copies for review.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic, potable domestic water piping and components.  Include marking "NSF-pw" on piping.
	C. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9," for potable domestic water piping and components.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Pipe and Fitting Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting the same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.

	2.3 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  1TASTM B 88, Types K and L1T, water tube, annealed temper (under floor only).
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 flanges if required to match piping.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	B. Hard Copper Tube:  1TASTM B 88, Types L1T, water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 flanges if required to match piping.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.


	2.4 VALVES
	A. Bronze and cast-iron, general-duty valves are specified in Division 15 Section "Valves."
	B. Balancing and drain valves are specified in Division 15 Section "Plumbing Specialties."


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork."

	3.2 PIPE AND FITTING APPLICATIONS
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.
	B. Flanges may be used on aboveground piping, unless otherwise indicated.
	C. Grooved joints may be used on aboveground grooved-end piping.
	D. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	E. Under-Building-Slab, Domestic Water Piping on House Side of Water Meter, 1TNPS 41T and Smaller:  Annealed temper copper tube, 1TType L1T; copper pressure fittings; and soldered joints.
	F. Aboveground Domestic Water Piping:  Use any of the following piping materials for each size range:
	1. 1TNPS 11T and Smaller:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.
	2. 1TNPS 21T:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.
	3. 1TNPS 21T:  Hard copper tube, 1TType L1T with grooved ends; copper grooved-end fittings; grooved-end-tube couplings; and grooved joints.
	4. 1TNPS 2-1/2 to NPS 31T:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.


	3.3 VALVE APPLICATIONS
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use bronze ball valves for piping 1TNPS 2-1/21T and smaller.
	2. Throttling Duty:  Use bronze ball or globe valves for piping 1TNPS 21T and smaller.
	3. Hot-Water-Piping, Balancing Duty:  Calibrated balancing valves.
	4. Drain Duty:  Hose-end drain valves.

	B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball valves for piping 1TNPS �
	C. 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. Install hose-end drain valves at low points in water mains, risers, and branches.
	2. Install stop-and-waste drain valves where indicated.

	D. Install calibrated balancing valves in each hot-water circulation return branch and discharge side of each pump and circulator.  Set calibrated balancing valves partly open to restrict but not stop flow.  Calibrated balancing valves are specified in Div�

	3.4 PIPING INSTALLATION
	A. Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	B. Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook."
	C. Install wall penetration system at each service pipe penetration through foundation wall.  Make installation watertight.  Wall penetration systems are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside the building at each domestic water service entrance.  Pressure gages are specified in Division 15 Section "Meters and Gages," and drain valves and str�
	E. Install water-pressure regulators downstream from shutoff valves.  Water-pressure regulators are specified in Division 15 Section "Plumbing Specialties."
	F. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.

	3.5 JOINT CONSTRUCTION
	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; and ASTM B 828 procedure, unless otherwise indicated.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Pipe hanger and support devices are specified in Division 15 Section "Hangers and Supports."  Install the following:
	1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:  According to the following:
	a. 1T100 Feet1T and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 1T100 Feet1T:  MSS Type 43, adjustable roller hangers.


	B. Install supports according to Division 15 Section "Hangers and Supports."
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 1T3/8 inch1T.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 3/41T and Smaller:  1T60 inches1T with 1T3/8-inch1T rod.
	2. 1TNPS 1 and NPS 1-1/41T:  1T72 inches1T with 1T3/8-inch1T rod.
	3. 1TNPS 1-1/2 and NPS 21T:  1T96 inches1T with 1T3/8-inch1T rod.
	4. 1TNPS 2-1/21T:  1T108 inches1T with 1T1/2-inch1T rod.
	5. 1TNPS 3 to NPS 61T:  1T10 feet1T with 1T1/2-inch1T rod.

	F. Install supports for vertical copper tubing every 1T10 feet1T.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow service and maintenance.
	C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve, and extend and connect to the following:
	1. Water Heaters:  Cold-water supply and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures."
	3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for 1TNPS 2-1/21T and larger.


	3.8 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.
	2. 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:
	a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	3. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	4. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	B. Test domestic water piping as follows:
	1. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	2. Test for leaks and defects in new piping.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	4. Cap and subject piping to static water pressure of 1T50 psig1T above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pressure constitute de�
	5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.9 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Adjust calibrated balancing valves to flows indicated (by certified balance contractor).

	5. Remove plugs used during testing of piping and plugs used for temporary sealing of piping during installation.
	6. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.10 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if methods are not prescribed, procedures described in either AWWA C651 or AWWA C652 or as described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 1T50 ppm1T of chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 1T200 ppm1T of chlorine.  Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if biological examination shows contamination.


	B. Prepare and submit reports of purging and disinfecting activities.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes soil and waste, sanitary drainage and vent piping inside the building and to locations indicated.
	B. Related Sections include the following:
	1. Division 15 Section “Plumbing Specialties” for soil, waste and vent piping systems specialties.


	1.3 DEFINITIONS
	A. The following are industry abbreviations for plastic piping materials:
	1. PVC:  Polyvinyl chloride plastic.
	2. CI:  Cast iron.


	1.4 PERFORMANCE REQUIREMENTS
	A. Provide components and installation capable of producing piping systems with the following minimum working-pressure ratings, unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  10-foot head of water.


	1.5 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.
	C. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of five (5) copies for review.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	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; "NSF-drain" for plastic drain piping; "NSF-tubular" for plastic con�


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible Transition Couplings for Underground Nonpressure Piping:  ASTM C 1173 with elastomeric sleeve.  Include ends of same sizes as piping to be joined and include corrosion-resistant metal band on each end.

	2.2 CAST-IRON SOIL PIPING (Piping exposed to damage, as noted in documents or per code)
	A. Hubless Pipe and Fittings:  ASTM A 888 or CISPI 301.
	1. Couplings:  ASTM C 1277 assembly of metal housing, corrosion-resistant fasteners, and ASTM C 564 rubber sleeve with integral, center pipe stop.
	a. Heavy-Duty, Type 304, Stainless-Steel Couplings:  ASTM A 666, Type 304, stainless-steel shield; stainless-steel bands; and sleeve.
	1) NPS 1-1/2 to NPS 4:  3-inch- wide shield with 4 bands.
	2) NPS 6 to NPS 10:  4-inch- wide shield with 6 bands.




	2.3 COPPER TUBING
	A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.
	1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.

	B. Hard Copper Tube:  ASTM B 88, Types L, water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.


	2.4 PVC PIPING (May be used below grade in areas not exposed to damage, if locally approved and accepted by Owner.)  (ABSOLUTELY NO CELLULAR FOAM CORE ALLOWED ON PROJECT.)
	A. PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent.
	1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and vent patterns.

	B. PVC Special Fittings:  ASTM F 409, drainage-pattern tube and tubular fittings with ends as required for application.
	C. Cellular core piping absolutely not allowed.


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. Transition and special fittings with pressure ratings at least equal to piping pressure ratings may be used in applications below, unless otherwise indicated.
	B. Flanges may be used on aboveground pressure piping, unless otherwise indicated.
	C. Aboveground, Soil, Waste, Storm and Vent Piping:  Use any of the following piping materials for each size range:
	1. NPS 1-1/4 and NPS 1-1/2:  Use NPS 1-1/2 hubless, cast-iron soil piping and one of the following:
	a. Couplings:  Heavy-duty, Type 304, stainless steel.
	b. Couplings:  Heavy-duty, cast iron.
	c. Couplings:  Compact, stainless steel.

	2. NPS 1-1/4 and NPS 1-1/2:  Steel pipe; cast-iron, threaded drainage fittings; and threaded joints.
	3. NPS 1-1/4 and NPS 1-1/2:  Copper DWV tube, copper drainage fittings, and soldered joints.
	4. NPS 1-1/4 and NPS 1-1/2:  PVC pipe, PVC socket fittings, and solvent-cemented joints.
	5. NPS 2 to NPS 4:  Service class, cast-iron soil piping; gaskets; and gasketed joints.
	6. NPS 2 to NPS 4:  Hubless, cast-iron soil piping and one of the following:
	a. Couplings:  Heavy-duty, Type 304, stainless steel.

	7. NPS 2 to NPS 4:  Copper DWV tube, copper drainage fittings, and soldered joints.
	a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2:  Hard copper tube, Type M; copper pressure fittings; and soldered joints.

	8. NPS 2 to NPS 4:  PVC pipe, PVC socket fittings, and solvent-cemented joints.
	9. NPS 6:  Hubless, cast-iron soil piping and one of the following:
	a. Couplings:  Heavy-duty, Type  304, stainless steel.

	10. NPS 6:  Copper DWV tube, copper drainage fittings, and soldered joints.
	11. NPS 6:  Use NPS 6 PVC pipe, PVC socket fittings, and solvent-cemented joints.

	D. Underground, Soil, Waste, Storm and Vent Piping:  Use any of the following piping materials for each size range as noted in specification:
	1. NPS 1-1/2:  Hubless, cast-iron soil piping and one of the following:
	a. Couplings:  Heavy-duty, Type  304, stainless steel.

	2. NPS 1-1/2:  PVC pipe, PVC socket fittings, and solvent-cemented joints.
	3. NPS 2 to NPS 4:  Hubless, cast-iron soil piping and one of the following:
	a. Couplings:  Heavy-duty, Type  304, stainless steel.

	4. NPS 2 to NPS 4:  PVC pipe, PVC socket fittings, and solvent-cemented joints.
	5. NPS 2 to NPS 4:  Use NPS 3 and NPS 4, Sewer and Drain Series, PVC pipe; PVC socket fittings; and solvent-cemented joints.
	a. Couplings:  Heavy-duty, Type  304, stainless steel.

	6. NPS 6:  PVC pipe, PVC socket fittings, and solvent-cemented joints.
	7. NPS 6:  Use NPS 6, Sewer and Drain Series, PVC pipe; PVC socket fittings; and solvent-cemented joints.


	3.3 PIPING INSTALLATION
	A. Refer to Division 2 Section "Sanitary Sewerage" for Project-site sanitary sewer piping.
	B. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation.
	C. Install cleanouts at grade and extend to where building sewer drains connect to building sanitary sewers.  (Provide H2O rated in traffic areas.)
	D. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Refer to Division 15 Section "Basic Mech�
	E. Install wall penetration system at each service pipe penetration through foundation wall.  Make installation watertight.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for wall penetration systems.
	F. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to v�
	G. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer's wri�
	H. Install soil and waste drainage, vent and storm piping at the following minimum slopes, unless otherwise indicated:
	1. Building Sanitary and Storm Drain:  2 percent downward in direction of flow for piping NPS 2 and smaller; 1 percent downward in direction of flow for piping NPS 3 and larger.
	2. Horizontal Sanitary and Storm Drainage Piping:  2 percent downward in direction of flow for piping NPS 2 and smaller; 1 percent downward in direction of flow for piping NPS 3 and larger.
	3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	I. Install engineered soil and waste drainage and vent piping systems in locations indicated and as follows:
	1. Circuit Vent System:  Comply with standards of authorities having jurisdiction.
	2. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction.

	J. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	K. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
	L. Install underground PVC soil and waste drainage piping according to ASTM D 2321.
	M. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.4 JOINT CONSTRUCTION
	A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction.
	B. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	1. Hubless Joints:  Make with rubber gasket and sleeve or clamp.

	C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	D. Grooved Joints:  Assemble joint with keyed coupling, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	E. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

	3.5 VALVE INSTALLATION
	A. Refer to Division 15 Section "Valves" for general-duty valves.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Refer to Division 15 Section "Mechanical Vibration Controls and Seismic Restraints" for seismic-restraint devices.
	B. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.  Install the following:
	1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:  According to the following:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.


	C. Install supports according to Division 15 Section "Hangers and Supports."
	D. Support vertical piping and tubing at base.
	E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.
	F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
	2. NPS 3:  60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 6:  60 inches with 5/8-inch rod.
	4. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 inches.

	G. Install supports for vertical cast-iron soil piping every 15 feet.
	H. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  84 inches with 3/8-inch rod.
	2. NPS 1-1/2:  108 inches with 3/8-inch rod.
	3. NPS 2:  10 feet with 3/8-inch rod.
	4. NPS 2-1/2:  11 feet with 1/2-inch rod.
	5. NPS 3:  12 feet with 1/2-inch rod.
	6. NPS 4:  12 feet with 5/8-inch rod.
	7. NPS 6:  12 feet with 3/4-inch rod.

	I. Install supports for vertical steel piping every 15 feet.
	J. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	3. NPS 2-1/2:  108 inches with 1/2-inch rod.
	4. NPS 3 and NPS 4:  10 feet with 1/2-inch rod.
	5. NPS 6:  10 feet with 5/8-inch rod.

	K. Install supports for vertical copper tubing every 10 feet.
	L. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod.
	2. NPS 3:  48 inches with 1/2-inch rod.
	3. NPS 4:  48 inches with 5/8-inch rod.
	4. NPS 6:  48 inches with 3/4-inch rod.

	M. Install supports for vertical PVC piping every 48 inches.
	N. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures."
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.  Refer to Division 15 Section "Plumbing Specialties."
	4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, and union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger.


	3.8 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage, storm piping and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside leaders, on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.  From 15 minut�
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Introduc�
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.

	E. Scoping of Sanitary Lines
	1. Harris Teeter will camera scope all main plumbing drain lines prior to pouring of concrete sales floor slab.  General contractor to schedule review of the lines with Harris Teeter project manager.  If any defects are found during scoping, the plumbing c�


	3.9 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.

	3.10 PROTECTION
	A. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint or lead shield.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes fuel gas piping, specialties, and accessories within the building.
	B. Related Sections include the following:
	1. Division 2 Section "Natural Gas Distribution" for natural gas service piping, specialties, and accessories outside the building.
	2. Division 15 Section "Meters and Gages" for pressure gages.


	1.3 PROJECT CONDITIONS
	A. Gas System Pressures:  Two pressure ranges.  Primary pressure is more than 1T0.5 psig1T but not more than 1T5.0 psig1T, and is reduced to secondary pressure of 1T0.5 psig1T or less.
	B. Design values of fuel gas supplied for these systems are as follows:
	1. Nominal Heating Value:  1T1000 Btu/cu. ft.1T.
	2. Nominal Specific Gravity:  0.6.


	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Specialty valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models.
	2. Pressure regulators.  Include pressure rating, capacity, and settings as noted on documents.

	B. Shop Drawings:  For fuel gas piping.  Include plans and attachments to other Work.  Show different pressure zones and indicate pressure for each zone.
	C. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.
	D. Maintenance Data:  For natural gas specialties and accessories to include in maintenance manuals specified in Division 1.
	E. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of five (5) copies for review.

	1.5 QUALITY ASSURANCE
	A. ANSI Standard:  Comply with ANSI Z223.1, "National Fuel Gas Code."
	B. FM Standard:  Provide components listed in FM's "Fire Protection Approval Guide" if specified to be FM approved.
	C. IAS Standard:  Provide components listed in IAS's "Directory of A. G. A. and C. G. A Certified Appliances and Accessories" if specified to be IAS listed.
	D. UL Standard:  Provide components listed in UL's "Gas and Oil Equipment Directory" if specified to be UL listed.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and legally dispose of liquids from drips in gas piping.  Handle cautiously to avoid spillage and ignition.  Notify fuel gas supplier.  Handle flammable liquids used by Installer with proper precautions and do not lea�

	1.7 COORDINATION
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	1. Notify Architect/Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect's/Owner’s written permission.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Gas Valves, 1TNPS 21T and Smaller:
	a. BMI Canada, Inc.
	b. Crane Valves.
	c. Dungs:  Karl Dungs, Inc.
	d. Flow Control Equipment, Inc.
	e. Grinnell Corp.
	f. Honeywell, Inc.
	g. Kitz Corp. of America.
	h. Legend Valve and Fitting, Inc.
	i. Lyall:  R. W. Lyall & Co., Inc.
	j. McDonald:  A. Y. McDonald Mfg. Co.
	k. Milwaukee Valve Co., Inc.
	l. Mueller Co.; Mueller Gas Products Div.
	m. Nibco, Inc.
	n. Red-White Valve Corp.
	o. Velan Valve Corp.
	p. Watts Industries, Inc.; Water Products Div.

	2. Plug Valves, 1TNPS 2-1/21T and Larger:
	a. Flow Control Equipment, Inc.
	b. Milliken Valve Co., Inc.
	c. Nordstrom Valves, Inc.
	d. Olson Technologies, Inc.; Homestead Valve Div.
	e. Walworth Co.

	3. Line Pressure Regulators:
	a. American Meter Co.
	b. Donkin:  Bryan Donkin RMG Canada, Ltd.
	c. Eclipse Combustion, Inc.
	d. Sensus.
	e. Fisher Controls International, Inc.
	f. Maxitrol Co.
	g. National Meter.
	h. Richards Industries, Inc.; Jordan Valve Div.
	i. Schlumberger Industries; Gas Div.

	4. Appliance Pressure Regulators:
	a. Canadian Meter Co., Inc.
	b. Eaton Corp.; Controls Div.
	c. Harper Wyman Co.
	d. Maxitrol Co.
	e. SCP, Inc.
	f. Sensus.



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

	2.3  PIPES, TUBES, FITTINGS, AND JOINING MATERIALS
	A. Steel Pipe:  ASTM A 53; Type E or S; Grade B; Schedule 40; black.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with threaded ends according to ASME B1.20.1.
	2. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends according to ASME B1.20.1.
	3. Cast-Iron Flanges and Flanged Fittings:  ASME B16.1, Class 125.
	4. Steel Welding Fittings:  ASME B16.9, wrought steel or ASME B16.11, forged steel.
	5. Steel Threaded Fittings:  ASME B16.11, forged steel with threaded ends according to ASME B1.20.1.
	6. Joint Compound and Tape:  Suitable for natural gas.  Sealant on piping 1-1/2” and smaller to be industrial strength Jomar seal “The Heavyweight” or equal.
	7. Steel Flanges and Flanged Fittings:  ASME B16.5.
	8. Gasket Material:  Thickness, material, and type suitable for natural gas.


	2.4 PROTECTIVE COATING
	A. Prime coat all exposed piping on exterior per plans.
	B. All interior piping in finished areas shall be painted per plans and per Architectural approval.

	2.5 PIPING SPECIALTIES
	A. Flexible Connectors:  ANSI Z21.24, copper alloy.
	B. Quick-Disconnect Devices:  ANSI Z21.41, convenience outlets and matching plug connector.

	2.6 SPECIALTY VALVES
	A. Valves, 1TNPS 21T and Smaller:  Threaded ends according to ASME B1.20.1 for pipe threads.
	B. Valves, 1TNPS 2-1/21T and Larger:  Flanged ends according to ASME B16.5 for steel flanges and according to ASME B16.24 for copper and copper-alloy flanges.
	C. Appliance Connector Valves:  ANSI Z21.15 and IAS listed.
	D. 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; 1T2-psig�
	E. Gas Valves, 1TNPS 21T and Smaller:  ASME B16.33 and IAS-listed bronze body and 1T125-psig1T pressure rating.
	1. Tamperproof Feature:  Include design for locking.

	F. Plug Valves, 1TNPS 2-1/21T and Larger:  ASME B16.38 and MSS SP-78 cast-iron, lubricated plug valves, with 1T125-psig1T pressure rating.
	1. Tamperproof Feature:  Include design for locking.


	2.7 PRESSURE REGULATORS
	A. Description:  Single stage and suitable for fuel gas service.  Include steel jacket and corrosion-resistant components, elevation compensator, and atmospheric vent.
	1. 1TNPS 21T and Smaller:  Threaded ends according to ASME B1.20.1 for pipe threads.
	2. 1TNPS 2-1/21T and Larger:  Flanged ends according to ASME B16.5 for steel flanges and according to ASME B16.24 for copper and copper-alloy flanges.
	3. Line Pressure Regulators:  ANSI Z21.80 with 1T2-psig-1T minimum inlet pressure rating.
	4. Appliance Pressure Regulators:  ANSI Z21.18.  Regulator may include vent limiting device, instead of vent connection, if approved by authorities having jurisdiction.

	B. Pressure Regulator Vents:  Factory- or field-installed, corrosion-resistant screen in opening if not connected to vent piping.

	2.8 CONCRETE BASES
	A. Provided by general contractor.  Coordinate required size with local gas supplier.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Close equipment shutoff valves before turning off fuel gas to premises or section of piping.  Perform leakage test as specified in "Field Quality Control" Article to determine that all equipment is turned off in affected piping section.

	3.2 SERVICE ENTRANCE PIPING
	A. Connect fuel gas piping to discharge side (house side) of gas meter.
	1. Exterior fuel gas distribution system piping, service pressure regulator, and service meter are existing to remain.


	3.3 PIPING APPLICATIONS
	A. Flanges, unions, transition, and special fittings with pressure ratings same as or higher than system pressure rating may be used in applications below, unless otherwise indicated.
	B. Fuel Gas Piping, 1T0.5 psig1T or Less:  Use the following:
	1. 1TNPS 1/21T and Smaller:  1TNPS 3/41T steel pipe, malleable-iron threaded fittings, and threaded joints.
	2. 1TNPS 3/4 and NPS 11T:  Steel pipe, malleable-iron threaded fittings, and threaded joints.
	3. 1TNPS 1-1/4 to NPS 1-1/21T:  Steel pipe, malleable-iron threaded fittings, and threaded joints.
	4. 1TNPS 2 and larger1T:  Steel pipe, steel welding fittings, and welded joints.

	C. Fuel Gas Piping, 1T0.5 to 5 psig1T:  Use the following:
	1. 1TNPS 1/21T and Smaller:  1TNPS 3/41T steel pipe, malleable-iron threaded fittings, and threaded joints.
	2. 1TNPS 3/4 and NPS 11T:  Steel pipe, malleable-iron threaded fittings, and threaded joints.
	3. 1TNPS 1-1/4 to NPS 1-1/21T:  Steel pipe, malleable-iron threaded fittings, and threaded joints.
	4. 1TNPS 2 and larger1T:  Steel pipe, steel welding fittings, and welded joints.

	D. Containment Conduits:  Steel pipe, steel welding fittings, and welded joints.

	3.4 VALVE APPLICATIONS
	A. Appliance Shutoff Valves for Pressure 1T0.5 psig1T or Less:  Appliance connector valve or gas stop.
	B. Appliance Shutoff Valves for Pressure 1T0.5 to 5 psig1T:  Gas stop or gas valve.
	C. Piping Line Valves, 1TNPS 21T and Smaller:  Gas valve.
	D. Piping Line Valves, 1TNPS 2-1/21T and Larger:  Plug valve.
	E. Valves at Service Meter, 1TNPS 21T and Smaller:  Gas valve.
	F. Valves at Service Meter, 1TNPS 2-1/21T and Larger:  Plug valve.

	3.5 PIPING INSTALLATION
	A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation requirements.
	B. Concealed Locations:  Except as specified below, install concealed gas piping in airtight conduit constructed of Schedule 40, seamless, black steel pipe with welded joints.  Vent conduit to outside and terminate with screened vent cap.
	1. Above-Ceiling Locations:  Gas piping may be installed in accessible spaces, subject to approval of authorities having jurisdiction, whether or not such spaces are used as plenums.  Do not locate valves above ceilings.
	2. In Partitions:  Do not install concealed piping in solid partitions.  Protect tubing from physical damage when installed inside partitions or hollow walls.
	a. Exception:  Tubing passing through partitions or walls.


	C. Sediment Traps:  Include outlets of service meters.  Locate where readily accessible for cleaning and emptying.  Do not install where condensate would be subject to freezing.
	1. Construct sediment traps using tee fitting with bottom outlet plugged or capped.  Use minimum-length nipple of 3 pipe diameters, but not less than 61T inches1T long, and same size as connected pipe.  Install with space between bottom of cap and surface �

	D. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade (in vented sleeve) or floors, unless indicated to be exposed to view.
	E. Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers.
	F. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	G. Connect branch piping from top or side of horizontal piping.
	H. Install unions in pipes 1TNPS 21T and smaller, adjacent to each valve, at final connection to each piece of equipment, and elsewhere as indicated.  Unions are not required on flanged devices.
	I. Install strainer on inlet of each line pressure regulator valve.
	J. Install flanges on valves, specialties, and equipment having 1TNPS 2-1/21T and larger connections.
	K. Install vent piping for gas pressure regulators and gas trains.  Terminate vents to atmosphere with turned-down, reducing-elbow fittings with corrosion-resistant insect screens in large end.

	3.6 JOINT CONSTRUCTION
	A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction.

	3.7 HANGER AND SUPPORT INSTALLATION
	A. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.  (Gas piping on roof supports; refer to documents.)
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. 1TNPS 11T and Smaller:  Maximum span, 1T96 inches1T; minimum rod size, 1T3/8 inch1T.
	2. 1TNPS 1-1/41T:  Maximum span, 1T108 inches1T; minimum rod size, 1T3/8 inch1T.
	3. 1TNPS 1-1/2 and NPS 21T:  Maximum span, 1T108 inches1T; minimum rod size, 1T3/8 inch1T.
	4. 1TNPS 2-1/2 to NPS 3-1/21T:  Maximum span, 1T10 feet1T; minimum rod size, 1T1/2 inch1T.
	5. 1TNPS 41T and Larger:  Maximum span, 1T10 feet1T; minimum rod size, 1T5/8 inch1T.


	3.8 CONNECTIONS
	A. Drawings indicate general arrangement of fuel gas piping, fittings, and specialties.
	B. Install piping adjacent to appliances to allow service and maintenance.
	C. Connect piping to appliances using gas with shutoff valves and unions.  Install valve upstream from and within 1T72 inches1T of each appliance.  Install union downstream from valve.
	D. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance using gas.
	E. Ground equipment.
	1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	2. Do not use gas pipe as grounding electrode.


	3.9 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each service meter, pressure regulator, and specialty valve.
	1. Text:  In addition to name of identified unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.
	2. Refer to Division 15 Section "Mechanical Identification" for nameplates and signs.


	3.10 PAINTING
	A. Use materials and procedures in Division 9 Section "Painting," "Exterior Paint Schedule" Article, "Ferrous Metal" Paragraph, "Full-Gloss, Alkyd-Enamel Finish" Subparagraph.
	B. Paint exterior service meters, pressure regulators, piping, and specialty valves.
	1. Color:  As approved by architect (unless noted otherwise on documents).


	3.11 FIELD QUALITY CONTROL
	A. Inspect, test, and purge piping according to ANSI Z223.1, Part 4 "Inspection, Testing, and Purging," and requirements of authorities having jurisdiction.
	B. Piping to be tested at a minimum 80 psig for a minimum of 24 hours with dry nitrogen with no more than a 0.5 psig deviation.
	C. Repair leaks and defects with new materials and retest system until satisfactory results are obtained.
	D. Report test results promptly and in writing to Architect and authorities having jurisdiction.
	E. Verify capacities and pressure ratings of service meters, pressure regulators, valves, and specialties.
	F. Verify correct pressure settings for pressure regulators.
	G. Verify that specified piping tests are complete.
	H. All gas piping testing to be verified by Harris Teeter area maintenance supervisor or authorized individual from Harris Teeter maintenance.

	3.12 ADJUSTING
	A. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and safety devices.
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	K. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of three (3) copies for review.
	G. Steel, Press-Seal Fittings:  UL 213 and FM-approved, 0T175-psig0T pressure rating; with steel housing, zinc-electroplated, EPDM O-rings, and pipe stop; for use with Schedule 5, plain-end, steel pipe.  Include UL 45-listed fitting manufacturer's pressure�
	1. Option: Valves for use with grooved piping may be grooved type.
	2. Drip Cup Assembly:  Pipe drain without valves, and separate from main drain piping.
	3. Drip Cup Assembly:  Pipe drain with check valve to main drain piping.

	F. Press-Seal-Fitting Joints:  Use UL-listed tool and procedure and follow fitting manufacturer's written instructions.  Include use of specific equipment, pressure-sealing tool, and accessories.
	1. Air-Pressure Maintenance Devices for Dry-Pipe Systems:  Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressur�
	2. Install air compressor and compressed-air supply piping.
	3. Install compressed-air supply piping from building compressed-air piping system.

	E. Connect compressed-air supply to dry-pipe sprinkler piping.
	F. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire alarm system devices, including low-pressure alarm.

	11. Drain dry-pipe sprinkler piping.
	12. Pressurize and check dry-pipe sprinkler piping air-pressure maintenance devices and air compressors.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following plumbing specialties:
	1. Backflow preventers.
	2. Water regulators.
	3. Balancing valves.
	4. Water filters.
	5. Thermostatic water mixing valves.
	6. Strainers.
	7. Hose stations.
	8. Key-operation hydrants.
	9. Trap seal primer valves.
	10. Drain valves.
	11. Miscellaneous piping specialties.
	12. Sleeve penetration systems.
	13. Flashing materials.
	14. Cleanouts.
	15. Floor drains.
	16. Trench drains.
	17. Roof drains.
	18. Pumps.

	B. Related Sections include the following:
	1. Division 15 Section "Meters and Gages" for water meters, thermometers, and pressure gages.


	1.3 DEFINITIONS
	A. The following are industry abbreviations for plastic piping materials:
	1. PVC:  Polyvinyl chloride plastic.


	1.4  PERFORMANCE REQUIREMENTS
	A. Provide components and installation capable of producing piping systems with following minimum working-pressure ratings, unless otherwise indicated:
	1. Domestic Water Piping:  1T125 psig1T.
	2. Sanitary Waste and Vent Piping:  1T10-foot head of water1T.


	1.5 SUBMITTALS
	A. Product Data:  Include rated capacities and shipping, installed, and operating weights.  Indicate materials, finishes, dimensions, required clearances, and methods of assembly of components; and piping and wiring connections for the following:
	1. Backflow preventers and water regulators.
	2. Balancing valves, water filters, and strainers.
	3. Thermostatic water mixing valves and water tempering valves.
	4. Water hammer arresters, air vents, and trap seal primer valves and systems.
	5. Drain valves, hose bibbs, hydrants, and hose stations.
	6. Cleanouts, floor drains, open receptors
	7. Air-admittance valves, vent caps, vent terminals, and roof flashing assemblies.
	8. Sleeve penetration systems.

	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field test reports.
	D. Maintenance Data:  For plumbing specialties to include in maintenance manuals.  Include the following:
	1. Backflow preventers and water regulators.
	2. Water filters.
	3. Thermostatic water mixing valves and water tempering valves.
	4. Trap seal primer valves and systems.
	5. Hose stations and hydrants.

	E. Submittals to be provided in book format for review.  Electronic copies of submittals will not be accepted.  Provide a minimum of five (5) copies for review.

	1.6 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of plumbing specialties and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."
	B. Plumbing specialties shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for piping materials and installation.
	E. NSF Compliance:
	1. Include marking "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.


	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Operating Key Handles:  Equal to 50  percent of amount installed for each key-operated hose bibb and hydrant installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.
	5. Refer to Plumbing Document for preferred manufacturers and model numbers.


	2.2 BACKFLOW PREVENTERS
	A. Available Manufacturers:
	B. Manufacturers:
	1. Conbraco Industries, Inc.
	2. Sparco, Inc.
	3. Watts Industries, Inc.; Water Products Div.
	4. Zurn Industries, Inc.; Wilkins Div.
	5. Or approved unit per local authority having jurisdiction.

	C. General:  ASSE standard, backflow preventers.
	1. 1TNPS 21T and Smaller:  Bronze body with threaded ends.
	2. 1TNPS 2-1/21T and Larger:  Bronze, cast-iron, steel, or stainless-steel body with flanged ends.
	a. Interior Lining:  AWWA C550 or FDA-approved, epoxy coating for backflow preventers having cast-iron or steel body.

	3. Interior Components:  Corrosion-resistant materials.
	4. Exterior Finish:  Polished chrome plate if used in chrome-plated piping system.
	5. Strainer:  On inlet, if indicated.

	D. Pipe-Applied, Atmospheric-Type Vacuum Breakers:  ASSE 1001, with floating disc and atmospheric vent.
	E. Hose-Connection Vacuum Breakers:  ASSE 1011, nickel plated, with nonremovable 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.
	F. Intermediate Atmospheric-Vent Backflow Preventers:  ASSE 1012, suitable for continuous pressure application.  Include inlet screen and two independent check valves with intermediate atmospheric vent.
	G. Reduced-Pressure-Principle Backflow Preventers:  ASSE 1013, suitable for continuous pressure application.  Include outside screw and yoke gate valves on inlet and outlet, and strainer on inlet; test cocks; and pressure-differential relief valve with ASM�
	1. Pressure Loss:  1T10 psig1T maximum, through middle 1/3 of flow range.

	H. Double-Check Backflow Prevention Assemblies:  ASSE 1015, suitable for continuous pressure application.  Include shutoff valves on inlet and outlet, and strainer on inlet; test cocks; and two positive-seating check valves.
	1. Pressure Loss:  1T5 psig1T maximum, through middle 1/3 of flow range.

	I. Antisiphon-Pressure-Type Vacuum Breakers:  ASSE 1020, suitable for continuous pressure application.  Include shutoff valves, spring-loaded check valve, spring-loaded floating disc, test cocks, and atmospheric vent.
	1. Pressure Loss:  1T5 psig1T maximum, through middle 1/3 of flow range.

	J. Dual-Check-Valve-Type Backflow Preventers:  ASSE 1024, suitable for continuous pressure application.  Include union inlet and two independent check valves.
	K. Dual-Check-Valve-Type Backflow Preventers:  ASSE 1032, suitable for continuous pressure application for carbonated beverage dispensers.  Include stainless-steel body; primary and secondary checks; ball check; intermediate atmospheric-vent port for relie�
	L. Laboratory Faucet Vacuum Breakers:  ASSE 1035, suitable for continuous pressure application and chrome plated; consisting of primary and secondary checks; intermediate vacuum breaker; and threaded ends, 1TNPS 1/4 or NPS 3/81T as required.
	M. Hose-Connection Backflow Preventers:  ASSE 1052, suitable for at least 1T3-gpm1T flow and applications with up to 1T10-foot head of water1T back pressure.  Include two check valves; intermediate atmospheric vent; and nonremovable, ASME B1.20.7, garden-h�
	N. Back-Siphonage Backflow Vacuum Breakers:  ASSE 1056, suitable for continuous pressure and backflow applications.  Include shutoff valves, check valve, test cocks, and vacuum vent.

	2.3 WATER REGULATORS
	A. Available Manufacturers:
	B. Manufacturers:
	1. Cla-Val Co.
	2. Conbraco Industries, Inc.
	3. Honeywell Braukmann.
	4. Watts Industries, Inc.; Water Products Div.
	5. Zurn Industries, Inc.; Wilkins Div.

	C. General:  ASSE 1003, water regulators, rated for initial working pressure of 1T150 psig1T minimum.  Include integral factory-installed or separate field-installed, Y-pattern strainer.
	1. 1TNPS 21T and Smaller:  Bronze body with threaded ends.
	a. General-Duty Service:  Single-seated, direct operated, unless otherwise indicated.
	b. Booster Heater Water Supply:  Single-seated, direct operated with integral bypass.

	2. 1TNPS 2-1/21T and Larger:  Bronze or cast-iron body with flanged ends.  Include AWWA C550 or FDA-approved, interior epoxy coating for regulators with cast-iron body.
	a. Type:  Single-seated, direct operated.
	b. Type:  Pilot-operated, single- or double-seated, cast-iron-body main valve, with bronze-body pilot valve.

	3. Interior Components:  Corrosion-resistant materials.
	4. Exterior Finish:  Polished chrome plate if used in chrome-plated piping system.


	2.4 BALANCING VALVES
	A. Calibrated Balancing Valves:  Adjustable, with two readout ports and memory setting indicator.  Include manufacturer's standard hoses, fittings, valves, differential pressure meter, and carrying case.
	1.  Available Manufacturers:
	2. Manufacturers:
	a. Armstrong Pumps, Inc.
	b. Armstrong-Yoshitake, Inc.
	c. Flow Design, Inc.
	d. ROMAC Industries, Inc.; Hays Fluid Control Div.
	e. Taco, Inc.
	f. Tour & Andersson, Inc.

	3. 1TNPS 21T and Smaller:  Bronze body with brass ball, adjustment knob, calibrated nameplate, and threaded or solder-joint ends.


	2.5 RECIRCULATING INLINE PUMPS (ALL BRONZE)
	A. Available Manufacturers:
	B. Manufacturers:  (Refer to documents for preferred models.)
	1. Armstrong.
	2. Bell & Gossett.
	3. Taco.


	2.6 THERMOSTATIC WATER MIXING VALVES
	A. Available Manufacturers:
	B. Manufacturers:
	1. Leonard Valve Company.
	2. Mark Controls Corp.; Powers Process Controls.
	3. Symmons Industries, Inc.

	C. General:  ASSE 1017, manually adjustable, thermostatic water mixing valve with bronze body.  Include check stop and union on hot- and cold-water-supply inlets, adjustable temperature setting, and thermometer.
	1. Type:  Bimetal thermostat, operation and pressure rating 1T125 psig1T minimum.
	2. Type:  Liquid-filled motor, operation and pressure rating 1T100 psig1T minimum.

	D. Thermostatic Water Mixing Valves:  Unit, with the following:
	1. Piping, valves, and unions.Include thermometer if not in cabinet.
	2. Piping Component Finish:  Rough bronze (unless noted otherwise).


	2.7 STRAINERS
	A. Strainers:  Y-pattern, unless otherwise indicated, and full size of connecting piping.  Include ASTM A 666, Type 304, stainless-steel screens with 1T3/64-inch1T round perforations, unless otherwise indicated.
	1. Pressure Rating:  1T125-psig1T minimum steam working pressure, unless otherwise indicated.
	2. 1TNPS 21T and Smaller:  Bronze body, with female threaded ends.
	3. 1TNPS 2-1/21T and Larger:  Cast-iron body, with interior AWWA C550 or FDA-approved, epoxy coating and flanged ends.
	4. Y-Pattern Strainers:  Screwed screen retainer with centered blowdown.
	a. Drain:  Factory- or field-installed, hose-end drain valve.

	5. T-Pattern Strainers:  Malleable-iron or ductile-iron body with grooved ends; access end cap with drain plug and access coupling with rubber gasket.
	6. Basket Strainers:  Bolted flange or clamp cover, and basket with lift-out handle.
	a. Type:  Simplex with one basket.
	b. Drain:  Factory- or field-installed, hose-end drain valve.


	B. Drainage Basket Strainers:  Non-pressure-rated, cast-iron or coated-steel body; with bolted flange or clamp cover and drain with plug.
	1. Basket:  Bronze or stainless steel with 1T1/8- or 3/16-inch-1T diameter holes and lift-out handle.
	2. Female threaded ends for 1TNPS 21T and smaller, and flanged ends for 1TNPS 2-1/21T and larger.


	2.8 HOSE STATIONS
	A. Available Manufacturers:
	B. Manufacturers:
	1. Chicago
	2. T & S Brass and Bronze Works, Inc.

	C. General:  Assembly with fitting complying with ASME A112.18.1M and hose-connection outlet with threads complying with ASME B1.20.7.

	2.9 KEY-OPERATION HYDRANTS
	A. Available Manufacturers:
	B. Manufacturers:
	1. Smith, Jay R. Mfg. Co.
	2. Tyler Pipe; Wade Div.
	3. Watts Industries, Inc.; Drainage Products Div.
	4. Woodford Manufacturing Co.
	5. Zurn Industries, Inc.; Specification Drainage Operation.

	C. General:  ASME A112.21.3M, key-operation hydrant with pressure rating of 1T125 psig1T.
	1. Inlet:  1TNPS 3/4 or NPS 11T threaded or solder joint.
	2. Outlet:  ASME B1.20.7, garden-hose threads.
	3. Operating Keys:  One with each key-operation hydrant.

	D. Nonfreeze Exposed-Outlet Wall Hydrants:  ASSE 1052, self-drainable with integral nonremovable hose-connection backflow preventer, casing and operating rod to match wall thickness, projecting outlet, and wall clamp.
	1. Classification:  Type B, for automatic draining with hose removed or with hose attached and nozzle closed.
	2. Nozzle and Wall Plate Finish:  Polished chrome plate or polished nickel bronze.


	2.10 TRAP SEAL PRIMER VALVES
	A. Supply-Type Trap Seal Primer Valves:  ASSE 1018, water-supply-fed type, with the following characteristics:
	1. Available Manufacturers:
	2. Manufacturers:
	a. Josam Co.
	b. MIFAB Manufacturing, Inc.
	c. Precision Plumbing Products, Inc.
	d. Smith, Jay R. Mfg. Co.
	e. Tyler Pipe; Wade Div.
	f. Watts Industries, Inc.; Drainage Products Div.
	g. Watts Industries, Inc.; Water Products Div.
	h. Zurn Industries, Inc.; Specification Drainage Operation.

	3. 1T125-psig1T minimum working pressure.
	4. Bronze body with atmospheric-vented drain chamber.
	5. Inlet and Outlet Connections:  1TNPS 1/21T threaded, union, or solder joint.
	6. Gravity Drain Outlet Connection:  1TNPS 1/21T threaded or solder joint.
	7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.


	2.11 DRAIN VALVES
	A. Hose-End Drain Valve:  MSS SP-80, gate valve, Class 125, ASTM B 62 bronze body, with 1TNPS 3/41T threaded or solder-joint inlet and ASME B1.20.7, garden-hose threads on outlet and cap.  Hose bibbs are prohibited for this application.

	2.12 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI-WH 201, piston type with pressurized metal-tube cushioning chamber.  Sizes indicated are based on ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.
	1. Available Manufacturers:
	2. Manufacturers:
	a. Amtrol, Inc.
	b. Josam Co.
	c. Precision Plumbing Products, Inc.
	d. Sioux Chief Manufacturing Co., Inc.
	e. Watts Industries, Inc.; Drainage Products Div.
	f. Watts Industries, Inc.; Water Products Div.
	g. Zurn Industries, Inc.; Wilkins Div.


	B. Open Drains:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where required, increaser fitting, joined with ASTM C 564, rubber gaskets.
	C. Deep-Seal Traps:  Cast-iron or bronze casting (unless code allows PVC), with inlet and outlet matching connected piping and cleanout trap seal primer valve connection.
	1. 1TNPS 21T:  1T4-inch-1T minimum water seal.
	2. 1TNPS 2-1/21T and Larger:  1T5-inch-1T minimum water seal.

	D. Floor-Drain Inlet Fittings:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap seal primer valve connection.
	E. Fixed Air-Gap Fittings:  Manufactured cast-iron or bronze drainage fitting with semiopen top with threads or device to secure drainage inlet piping in top and bottom spigot or threaded outlet larger than top inlet.  Include design complying with ASME A1�
	F. Stack Flashing Fittings:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	G. Vent Terminals:  Commercially manufactured, shop- or field-fabricated, frost-proof assembly constructed of galvanized steel, copper, or lead-coated copper.  Size to provide 1T1-inch1T enclosed air space between outside of pipe and inside of flashing col�
	H. Expansion Joints:  ASME A112.21.2M, assembly with cast-iron body with bronze sleeve, packing gland, and packing; of size and end types corresponding to connected piping.

	2.13 SLEEVE PENETRATION SYSTEMS
	A. Available Manufacturers:
	B. Manufacturers:
	1. ProSet Systems, Inc.

	C. Description:  UL 1479, through-penetration firestop assembly consisting of sleeve and stack fitting with firestopping plug.
	1. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing flange on one end for installation in cast-in-place concrete slabs.
	2. Stack Fitting:  1TASTM A 481T, gray-iron, hubless-pattern, wye-branch stack fitting with neoprene O-ring at base and gray-iron plug in thermal-release harness in branch.  Include PVC protective cap for plug.
	a. Special Coating:  Include corrosion-resistant interior coating on fittings for plastic chemical waste and vent stacks.



	2.14 FLASHING MATERIALS
	A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, unless otherwise indicated:
	1. General Use:  1T4-lb/sq. ft.1T, 1T0.0625-inch1T thickness.
	2. Vent Pipe Flashing:  1T3-lb/sq. ft.1T, 1T0.0469-inch1T thickness.
	3. Burning:  1T6-lb/sq. ft.1T, 1T0.0938-inch1T thickness.

	B. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 1T40-mil1T minimum thickness.
	C. Fasteners:  Metal compatible with material and substrate being fastened.
	D. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	E. Solder:  ASTM B 32, lead-free alloy.
	F. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.

	2.15 CLEANOUTS
	A. Cleanouts.
	1. Application:  Floor cleanouts.
	2. Products:
	a. Sioux Chief – 834 Series
	1) Sales Area, Stockroom and Office Area – Ductile iron cover.
	2) Prep Areas – Nickel plated cover.


	3. Body or Ferrule Material:  ABS/PVC.
	4. Clamping Device:  Not required.
	5. Outlet Connection:  PVC.
	6. Closure:  Combined access cover and plug top assembly.
	7. Adjustable Housing Material:  ABS with threads.

	B. Frame and Cover Shape:  Round. Provide MiFab, Josam, Zurn or equal for wall and exposed wall cleanouts.

	2.16 FLOOR DRAINS
	A. Floor Drains.
	1. Application:  Floor drain.
	2. Available Products:
	3. Products:
	a. Sioux Chief.

	4. Body Material:  PVC.
	5. Seepage Flange:  Not required.
	6. Clamping Device:  Not required.
	7. Outlet:  Bottom.
	8. Sediment Bucket:  Drop-in type.
	9. Top or Strainer Material:  Ductile with black epoxy finish.  (In restroom use nickel bronze.)
	10. Top Shape:  Round or square as noted.
	11. Dimensions of Top or Strainer:  Per documents.
	12. Top Loading Classification:  FD-1 will be heavy duty; FD-2 will be light duty with nickel bronze top.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	1. Locate backflow preventers in same room as connected equipment or system.
	2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe to floor drain.  Locate air-gap devi

	3. Do not install bypass piping around backflow preventers.

	C. Install pressure regulators with inlet and outlet shutoff valves and balance valve bypass.  Install pressure gages on inlet and outlet.
	D. Install strainers on supply side of each control valve, pressure regulator, and solenoid valve.
	E. Install trap seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow.
	F. Install expansion joints on vertical risers, stacks, and conductors if indicated.
	G. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to 1TNPS 41T.  Use 1TNPS 41T for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 81T0 feet1T for piping within building.
	4. Locate at base of each vertical soil and waste stack.

	H. Install cleanout deck plates with top flush with finished floor, for floor cleanouts for piping below floors.
	I. Install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall, for cleanouts located in concealed piping.
	J. Install flashing flange and clamping device with each stack and cleanout passing through floors with waterproof membrane.
	K. Install vent flashing sleeves on stacks passing through roof.  Secure over stack flashing according to manufacturer's written instructions.
	L. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	2. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	M. Fasten wall-hanging plumbing specialties securely to supports attached to building substrate if supports are specified and to building wall construction if no support is indicated.
	N. Fasten recessed-type plumbing specialties to reinforcement built into walls.
	O. Install wood-blocking reinforcement for wall-mounting and recessed-type plumbing specialties.
	P. Install individual shutoff valve in each water supply to plumbing specialties.  Use ball valve if specific valve is not indicated.  Install shutoff valves in accessible locations.  Refer to Division 15 Section "Valves" for general-duty ball, butterfly, �
	Q. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	R. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.
	C. Connect plumbing specialties to piping specified in other Division 15 Sections.
	D. Ground equipment.
	E. 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.
	F. Connect plumbing specialties and devices that require power according to Division 16 Sections.

	3.3 FLASHING INSTALLATION
	A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join flashing according to the following if required:
	1. Lead Sheets:  Burn joints of lead sheets 1T6-lb/sq. ft.1T, 1T0.0938-inch1T thickness or thicker.  Solder joints of lead sheets 1T4-lb/sq. ft.1T, 1T0.0625-inch1T thickness or thinner.

	B. Set flashing on floors and roofs in solid coating of bituminous cement.
	C. Secure flashing into sleeve and specialty clamping ring or device.
	D. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 7 Section "Sheet Metal Flashing and Trim."
	E. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	F. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each thermostatic water mixing valve, and trap seal primer system.
	1. Text:  Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.
	2. Refer to Division 15 Section "Basic Mechanical Materials and Methods for nameplates and signs.


	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled trap seal primer systems and their installation, including piping and electrical connections.  Report results in writing.
	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.


	3.6 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain trap seal primer systems.  Refer to Division 1 Section "Closeout Procedures".
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Centrifugal roof ventilators.
	2. Ceiling-mounting ventilators.


	1.3 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base air ratings on sea-level conditions.
	B. Operating Limits:  Classify according to AMCA 99.

	1.4 SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated and include the following:
	1. Certified fan performance curves with system operating conditions indicated.
	2. Certified fan sound-power ratings.
	3. Motor ratings and electrical characteristics, plus motor and electrical accessories.
	4. Material gages and finishes, including color charts.
	5. Dampers, including housings, linkages, and operators.

	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Wiring Diagrams:  Power, signal, and control wiring.  Differentiate between manufacturer-installed and field-installed wiring.
	2. Vibration Isolation Base Details:  Detail fabrication, including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, and base weights.

	C. Maintenance Data:  For power ventilators to include in maintenance manuals specified in Division 1.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. AMCA Compliance:  Products shall comply with performance requirements and shall be licensed to use the AMCA-Certified Ratings Seal.
	C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards.
	D. UL Standard:  Power ventilators shall comply with UL 705.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with protective crating and covering.
	B. Disassemble and reassemble units, as required for moving to final location, according to manufacturer's written instructions.
	C. Lift and support units with manufacturer's designated lifting or supporting points.

	1.7 COORDINATION
	A. Coordinate size and location of structural-steel support members.
	B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place Concrete."
	C. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 7 Section "Roof Accessories."

	1.8 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. Belts:  One set for each belt-driven unit.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Centrifugal Roof Ventilators:
	a. Acme Engineering & Mfg. Corp.
	b. Aerovent; a Twin City Fan Company.
	c. Central Blower Co.
	d. Cook, Loren Company.
	e. Greenheck Fan Corp.
	f. JennFan; Div. of Breidert Air Products, Inc.
	g. Penn Ventilation Companies, Inc.

	2. Ceiling-Mounting Ventilators:
	a. Broan Mfg. Co., Inc.
	b. Carnes Company HVAC.
	c. Cook, Loren Company.
	d. FloAire, Inc.
	e. Greenheck Fan Corp.
	f. JennFan; Div. of Breidert Air Products, Inc.
	g. NuTone Inc.
	h. Penn Ventilation Companies, Inc.



	2.2 CENTRIFUGAL ROOF VENTILATORS
	A. Description:  Belt-driven or direct-driven centrifugal fans, as scheduled, consisting of housing, wheel, fan shaft, bearings, motor and disconnect switch, drive assembly, curb base, and accessories.
	B. Housing:  Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum base with venturi inlet cone.
	1. Upblast Units:  Provide spun-aluminum discharge baffle to direct discharge air upward, with rain and snow drains and grease collector.

	C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades.
	D. Belt-Driven Drive Assembly:  Resiliently mounted to housing, with the following features:
	1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.
	2. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings.
	3. Pulleys:  Cast-iron, adjustable-pitch motor pulley.
	4. Fan and motor isolated from exhaust airstream.

	E.  Accessories:
	1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired through an internal aluminum conduit.
	2. Bird Screens:  Removable, 1T1/2-inch1T mesh, aluminum or brass wire.
	3. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; factory set to close when fan stops.
	4. Variable Speed Controller:  Solid-state speed controller for single phase direct drive fans.

	F. Roof Curbs:  Galvanized steel; mitered and welded corners; 1T1-1/2-inch-1T thick, rigid, fiberglass insulation adhered to inside walls; and 1T1-1/2-inch1T wood nailer.  Size as required to suit roof opening and fan base.
	1. Configuration:  Built-in cant and mounting flange.
	2. Overall Height:  1T8 inches or in accordance with local code1T.
	3. Pitch Mounting:  Manufacture curb for roof slope.
	4. Metal Liner:  Galvanized steel.
	5. Burglar Bars:  1T1/2-inch-1Tthick steel bars welded in place to form 1T6-inch1T squares.
	6. Hinged Subbase:  Galvanized steel hinged arrangement permitting service and maintenance.
	7. Vented Curb:  Unlined with louvered vents in vertical sides.


	2.3 CEILING-MOUNTING VENTILATORS
	A. Description:  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:  Stainless-steel, 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. Variable-Speed Controller:  Solid-state control to reduce speed from 100 percent to less than 50 percent.
	2. Manual Starter Switch:  Single-pole rocker switch assembly with cover and pilot light.
	3. Filter:  Washable aluminum to fit between fan and grille.
	4. Isolation:  Rubber-in-shear vibration isolators.
	5. Manufacturer's standard roof jack or curb and vent cap, and transition fittings.


	2.4 MOTORS
	A. Comply with requirements in Division 15 Section "Motors."
	B. Enclosure Type:  Guarded dripproof.

	2.5 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 R�
	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."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Support units using spring isolators having a static deflection of 1T1 inch1T.  Vibration- and seismic-control devices are specified in Division 15 Section "Mechanical Vibration Controls and Seismic Restraints."
	1. Secure vibration and seismic controls to concrete bases using anchor bolts cast in concrete base.

	C. Secure roof-mounting fans to roof curbs with cadmium-plated hardware.  Refer to Division 7 Section "Roof Accessories" for installation of roof curbs.
	D. Ceiling Units:  Suspend units from structure; use steel wire or metal straps.
	E. Install units with clearances for service and maintenance.
	F. Label units according to requirements specified in Division 15 Section "Mechanical Identification."
	G. Roof curbs shall be welded to roof deck.

	3.2 CONNECTIONS
	A. Duct installation and connection requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specified in�
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment.
	D. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.3 FIELD QUALITY CONTROL
	A. Equipment Startup Checks:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that cleaning and adjusting are complete.
	4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and install belt guards.
	5. Verify lubrication for bearings and other moving parts.
	6. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems are in fully open position.
	7. Disable automatic temperature-control operators.

	B. Starting Procedures:
	1. Energize motor and adjust fan to indicated rpm.
	2. Measure and record motor voltage and amperage.

	C. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	D. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	E. Shut unit down and reconnect automatic temperature-control operators.
	F. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and balancing procedures.
	G. Replace fan and motor pulleys as required to achieve design airflow.
	H. Repair or replace malfunctioning units.  Retest as specified above after repairs or replacements are made.

	3.4 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Adjust belt tension.
	C. Lubricate bearings.

	3.5 CLEANING
	A. On completion of installation, internally clean fans according to manufacturer's written instructions.  Remove foreign material and construction debris.  Vacuum fan wheel and cabinet.
	B. After completing system installation, including outlet fitting and devices, inspect exposed finish.  Remove burrs, dirt, and construction debris and repair damaged finishes.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain power ventilators.
	1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, troubleshooting, servicing, and maintaining equipment and schedules.
	2. Review data in maintenance manuals.  Refer to Division 1 Section "Closeout Procedures."
	3. Review data in maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data."
	4. Schedule training with Owner, through Architect, with at least seven days' advance notice.
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