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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 basic mechanical materials and methods to complement 

other Division 15 Sections. 

 

1. Piping materials and installation instructions common to most piping systems. 

2. Escutcheons. 

3. Dielectric fittings. 

4. Mechanical sleeve seals. 

5. Piping Specialties. 

6. Equipment nameplate data requirements. 

7. Labeling and identifying mechanical systems and equipment. 

8. Nonshrink grout for equipment installations. 

9. Piping Systems common requirements. 

10. Field-fabricated metal and wood equipment supports. 

11. Installation requirements common to equipment specification sections. 

12. Cutting and patching. 

13. Touchup painting and finishing. 

14. Excavating and backfilling. 

15. Foundations and anchor Bolts. 

16. Access Doors. 

 

B. Pipe and pipe fitting materials are specified in Division 15 piping system Sections. 

 

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, crawl spaces, 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. 
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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. ABS:  Acrylonitrile-butadiene-styrene plastic. 

2. CPVC:  Chlorinated polyvinyl chloride plastic. 

3. NP:  Nylon plastic. 

4. PE:  Polyethylene plastic. 

5. PVC:  Polyvinyl chloride plastic. 

 

G. The following are industry abbreviations for rubber materials: 

1. CR:  Chlorosulfonated polyethylene synthetic rubber. 

2. EPDM:  Ethylene propylene diene terpolymer rubber. 

 

1.4  SUBMITTALS 

 

A. Shop Drawings 

 

1. Submit shop drawings on all equipment to be furnished under this Division of the 

Specifications, in accordance with the General and Special Conditions. 

 

2. Shop Drawings shall be submitted only after the Contractor has checked and verified all 

field measurements, quantities, equipment dimensions, specified performance criteria, 

installation requirements, electrical requirements, materials, catalog numbers, and similar 

data with respect thereto and reviewed or coordinated each shop drawing with the 

requirements of the work and the Contract Documents. 

 

3. At the time of each submission the Contractor shall give the Architect specific written 

notice of each variation that the shop drawings may have from the requirements of the 

Contract Documents. 

 

4. The shop drawings shall have a stamp or specific written indication that the Contractor 

has satisfied the requirements stated hereinbefore.  Shop drawings submitted without the 

Contractor's review and stamp shall be immediately returned to the Contractor without 

the Architect's review. 

 

B. Product Data:  For dielectric fittings, flexible connectors, mechanical sleeve seals, and 

identification materials and devices. 

 

C. Shop Drawings:  Detail fabrication and installation for metal and wood supports and 

anchorage for mechanical materials and equipment. 

 

1.5  QUALITY ASSURANCE 

 

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles 

of identification devices. 

 

B. Equipment Selection:  Equipment of higher electrical characteristics, physical dimensions, 

capacities, and ratings may be furnished provided such proposed equipment is approved in 

writing and connecting mechanical and electrical services, circuit breakers, conduit, motors, 
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bases, and equipment spaces are increased. If minimum energy ratings or efficiencies of 

equipment are specified, equipment must meet design and commissioning 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 prevent entrance of dirt, debris, and 

moisture. 

 

B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed 

structural capacity of floor, if stored inside. 

 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 

 

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

 

1.7  SEQUENCING AND SCHEDULING 

 

A. Coordinate mechanical equipment installation with other building components. 

 

B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 

construction to allow for mechanical installations. 

 

C. Coordinate installation of required supporting devices and set sleeves in poured-in-place 

concrete and other structural components, as they are constructed. 

 

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 

efficient flow of the Work.  Coordinate installation of large equipment requiring positioning 

before closing in building. 

 

E. Coordinate connection of mechanical systems with exterior underground and overhead utilities 

and services.  Comply with requirements of governing regulations, franchised service 

companies, and controlling agencies. 

 

F. Coordinate requirements for access panels and doors if mechanical items requiring access are 

concealed behind finished surfaces.  Access panels and doors are specified in Division 8 

Section "Access Doors." 

 

G. Coordinate installation of identifying devices after completing covering and painting, if 

devices are applied to surfaces.  Install identifying devices before installing acoustical ceilings 

and similar concealment. 

 

1.8  PERMITS, CODES, INSPECTIONS AND APPROVALS 

 

A. Permits 

 

1. All permits necessary for the complete heating, air conditioning, ventilating, sprinkler, 

boilers and plumbing systems shall be obtained by the Contractor from the authorities 

governing such work.  The cost of all permits shall be borne by the Contractor. 

 

B. Mechanical Work 
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1. Heating and ventilating and air conditioning work shall be performed in accordance with 

the rules and regulations of the Kentucky Building Code, National Fire Protection 

Association, the latest standards recognized by the American Society of Heating and Air 

Conditioning Engineers and International Mechanical Code as adopted by the 

Commonwealth of Ky.  All HVAC work shall be performed by a Licensed Kentucky 

Master HVAC Contractor. 

 

2. All plumbing work shall be installed according to requirements of the Commonwealth of 

Kentucky State Plumbing Laws and Codes, Rules and Regulations and local ordinances.  

Where there is a conflict between the Drawings and Specifications and the above codes, 

the rules of the code shall apply.  Any changes required shall be called to the attention of 

the Architect before Bid Date; otherwise this Contractor shall make the required changes 

at his own expense. 

 

3. There shall be furnished to the Owner, free of charge, a Certificate of Inspection and 

Approval from the Kentucky State Department of Health plumbing inspector pursuant to 

all plumbing work performed.  Final payment will be contingent upon this certificate. 

 

4. Where the scope of mechanical work includes electrical work, all provisions included in 

the electrical sections of the work shall apply. 

 

C. Inspection Requirements 

 

1. The inspection work shall be scheduled for rough as well as the finished work.  The 

rough inspection shall be divided into as many inspections as may become necessary to 

cover all roughing-in.  A punch list inspection shall be scheduled with the Architect or his 

representative present. 

 

2. The Architect shall be notified twenty-four (24) hours in advance when any tests or 

inspections are to be made and before any work is insulated or concealed.  Failing to do 

so, the Contractor shall uncover and retest lines as directed by the Architect.  The 

Contractor shall notify the Architect when he is ready for final inspection. 

 

1.9  MECHANICAL DRAWINGS AND SPECIFICATIONS 

 

A. The drawings and specifications are intended to cover all work enumerated under the 

respective headings.  The drawings are diagrammatic only as far as final location of pipes, 

relative size, is concerned.  Any item of work not clearly included, specified and/or shown, 

any errors or conflict between plans (Mechanical, Architectural, Structural or Electrical), 

specifications, codes and field conditions, shall be clarified by a written request to the 

Architect by the Bidder before bidding; otherwise the bidder shall, at his own expense, supply 

the proper labor and materials to make good any damages or defects in his work caused by 

such error, omission or conflict. 

 

B. Piping schematics, risers and details shown on the drawings are for the equipment specified 

hereinafter.  All revisions, modifications or changes in piping, accessories, etc. due to using 

equipment of a different manufacturer than specified hereinafter, shall be the responsibility of 

the Bidder and shall be made at no additional cost to the Owner.  All modifications or changes 
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shall be submitted to the Architect in writing and meet with his approval before the equipment 

is released for shipment. 

 

C. This Contractor shall be responsible for all revisions, modifications or changes necessary in 

the structural or architectural or electrical systems to accommodate the equipment to be 

furnished under this Section of the Specifications.  This shall be made at no additional cost to 

the Owner. 

D. The contractor in all areas where his work and/or expense is involved shall verify scale of 

Drawings and/or details.  This may involve all contract drawings:  Architectural, Structural, 

Mechanical, Electrical, etc. due to the advent of computers, copiers, and faxes, which change 

drawing scales so easily, this is very important.  If drawings are scaled to determine quantities 

of materials, labor, etc., no allowances will be due the contractor due to inaccurate scales 

shown on any of the contract drawings or reproductions thereof. 

 

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 or Approved Equal: 

1. Dielectric Unions: 

a. Capitol Manufacturing Co. 

b. Central Plastics Co. 

c. Eclipse, Inc.; Rockford-Eclipse Div. 

d. Epco Sales Inc. 

e. Hart Industries International, Inc. 

f. Watts Industries, Inc.; Water Products Div. 

g. Zurn Industries, Inc.; Wilkins Div. 

 

2. Dielectric Couplings or Approved Equal: 

a. Calpico, Inc. 

b. Lochinvar Corp. 

 

2.2  PIPE AND PIPE FITTINGS 

 

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

methods. 

 

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

 

2.3  JOINING MATERIALS 

 

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

 

B.  Solder Filler Metals:  ASTM B 32. 

1. Alloy Sn95 or Alloy Sn94:  Approximately 95 percent tin and 5 percent silver, with 0.10 

percent lead content. 
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2. Alloy E:  Approximately 95 percent tin and 5 percent copper, with 0.10 percent 

maximum lead content. 

 

3. Alloy HA:  Tin-antimony-silver-copper zinc, with 0.10 percent maximum lead content. 

 

4. Alloy HB:  Tin-antimony-silver-copper nickel, with 0.10 percent maximum lead content. 

 

5. Alloy Sb5:  95 percent tin and 5 percent antimony, with 0.20 percent maximum lead 

content. 

 

C. Brazing Filler Metals:  AWS A5.8. 

1. BCuP Series:  Copper-phosphorus alloys. 

2. BAg1:  Silver alloy. 

 

D. Solvent Cements:  Manufacturer's standard solvent cements for the following: 

3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

 

E. Plastic Pipe Seals:  ASTM F 477, Elastomeric gasket. 

 

F. Couplings:  Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes. 

1. Sleeve:  ASTM A 126, Class B, gray iron. 

2. Followers:  ASTM A47 malleable iron or ASTM A 536 ductile iron. 

3. Gaskets:  Rubber. 

4. Bolts and Nuts:  AWWA C111. 

5. Finish:  Enamel paint. 

 

2.4  DIELECTRIC FITTINGS 

 

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to 

prevent galvanic action and stop corrosion. 

 

B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-neck 

end types and matching piping system materials. 

 

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

 

D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 

pressure at 180 deg F. 

 

2.5  PIPING SPECIALTIES 

 

A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 

 

1. Steel Sheet Metal:  0 0239-inch minimum thickness, galvanized, round tube closed with 

welded longitudinal joint. 

 

2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 
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3. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 

plain ends and integral waterstop, unless otherwise indicated. 

 

4. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  

Include clamping ring and bolts and nuts for membrane flashing. 

a. Underdeck Clamp:  Clamping ring with set screws. 

 

5. PVC:  Manufactured, permanent, with nailing flange for attaching to wooden forms. 

 

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

7. PE:  Manufactured, reusable, tapered, cup shaped, smooth outer surface, with nailing 

flange for attaching to wooden forms. 

 

B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to 

conceal protruding fittings and sleeves. 

 

1. ID:  Closely fit around pipe, tube, and insulation of insulated piping. 

 

2. OD:  Completely cover opening. 

 

3. Cast Brass:  One piece, with set screw. 

a. Finish:  Polished chrome-plate. 

 

4. Cast Brass:  Split casting, with concealed hinge and set screw. 

a. Finish:  Polished chrome-plate. 

 

PART 3 - EXECUTION 

 

3.1  PIPING SYSTEMS - COMMON REQUIREMENTS 

 

A. General:  Install piping as described below, unless piping Sections specify otherwise.  

Individual Division 15 piping Sections specify unique piping installation requirements. 

 

B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate 

general location and arrangement of piping systems.  Indicated locations and arrangements 

were used to size pipe and calculate friction loss, expansion, pump sizing, and other design 

considerations.  Install piping as indicated, unless deviations to layout are approved on 

Coordination Drawings. 

 

C. Install piping at indicated slope. 

 

D. Install components with pressure rating equal to or greater than system operating pressure. 

 

E. Install piping in concealed interior and exterior locations, except in equipment rooms and 

service areas. 

 

F. Install piping free of sags and bends. 

 

G. Install exposed interior and exterior piping at right angles or parallel to building walls.  

Diagonal runs are prohibited, unless otherwise indicated. 
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H. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow 

sufficient space above removable ceiling panels to allow for ceiling panel removal. 

 

I. Install piping to allow application of insulation plus 1-inch clearance around insulation. 

 

J. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 

 

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

 

L. Install couplings according to manufacturer's written instructions. 

M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board 

partitions, and suspended ceilings according to the following: 

1. Chrome-Plated Piping:  Cast brass, one piece, with set screw, and polished chrome-plated 

finish.  Use split-casting escutcheons if required, for existing piping. 

2. Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with setscrew. 

3. Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates. 

4. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, and 

chrome-plated finish. 

5. Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips. 

 

N. Sleeves are not required for core drilled holes. 

 

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

 

P. Install sleeves for pipes passing through concrete and masonry walls, and concrete floor and 

roof slabs. 

 

Q. 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. Build sleeves into new walls and slabs as work progresses. 

 

3. Install sleeves large enough to provide 1/4-inch annular clear space between sleeve and 

pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than 6-inch NPS. 

b. PVC Pipe Sleeves:  For pipes smaller than 6-incn NPS. 

c. Steel, Sheet-Metal Sleeves:  For pipes 6-inch NPS and larger, penetrating gypsum 

board partitions. 

d. 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 nonshrink, nonmetallic grout. 
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4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 

pipe insulation, using elastomeric joint sealants.  Refer to Division 7 Section "Joint 

Sealants" for materials. 

 

5. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise 

indicated. 

 

R. Aboveground, Exterior-Wall, Pipe Penetrations:  Seal penetrations using sleeves and 

mechanical sleeve seals.  Size sleeve 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 in diameter and larger. 

3. Assemble and install mechanical sleeve seals according to manufacturer's written 

instructions.  Tighten bolts that cause rubber sealing elements to expand and make 

watertight seal. 

 

S. Underground, Exterior-Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  

Seal pipe penetrations using mechanical sleeve seals.  Size sleeve for 1-inch  annular clear 

space between pipe and sleeve for installing mechanical sleeve seals. 

1. Assemble and install mechanical sleeve seals according to manufacturer's written 

instructions.  Tighten bolts that cause rubber sealing elements to expand and make 

watertight seal. 

 

T. Verify final equipment locations for roughing-in. 

 

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

requirements. 

 

V. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in 

individual piping specification Sections: 

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

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

3. Soldered Joints:  Construct joints according to AWS's "Soldering Manual," Chapter "The 

Soldering of Pipe and Tube"; or CDA's "Copper Tube Handbook." 

4. Soldered Joints:  Construct joints according to AWS's "Soldering Manual," Chapter "The 

Soldering of Pipe and Tube." 

5. Soldered Joints:  Construct joints according to CDA's "Copper Tube Handbook." 

6. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe 

and Tube." 

7. 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: 

a. Note internal length of threads in fittings or valve ends, and proximity of internal 

seat or wall, to determine how far pipe should be threaded into joint. 

b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal 

threading is specified. 

c. Align threads at point of assembly. 

d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is being 

threaded. 
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e. 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. 

 

8. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces by wiping with 

clean clothe or paper towels.  Join pipe and fittings according to the following: 

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

solvent cements. 

b. ABS Piping:  ASTM D 2235 and ASTM D 2661. 

c. CPVC Piping:  ASTM D 2846 and ASTM F 493. 

d. PVC Pressure Piping:  ASTM D 2672. 

e. PVC Nonpressure Piping:  ASTM D 2855. 

f. PVC to ABS Nonpressure Transition Fittings:  Procedure and solvent cement 

according to ASTM D 3138. 

W. Piping Connections:  Make connections according to the following, unless otherwise 

indicated: 

1. Install unions, in piping 2-inch NPS and smaller, adjacent to each valve and at final 

connection to each piece of equipment with 2-inch NPS or smaller threaded pipe 

connection. 

2. Install flanges, in piping 2-1/2-inch NPS and larger, adjacent to flanged valves and at 

final connection to each piece of equipment with flanged pipe connection. 

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. 

 

3.2  EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 

indicated. 

 

B. Install equipment according to approved submittal data.  Portions of the Work are shown only 

in diagrammatic form.  Refer conflicts to Architect. 

 

C. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated. 

 

D. 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. 

 

E. Install equipment giving right of way to piping installed at required slope. 

 

F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to 

equipment shafts if possible. 

 

3.3  PAINTING AND FINISHING 

 

A. Refer to Division 9 Section "Painting" for paint materials, surface preparation, and application 

of paint. 
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B. Apply paint to exposed piping according to the following, unless otherwise indicated: 

1. Interior, Ferrous Piping Use semigloss, acrylic-enamel finish.  Include finish coat over 

enamel undercoat and primer. 

2. Interior, Galvanized-Steel Piping:  Use semigloss, acrylic-enamel finish.  Include two 

finish coats over galvanized metal primer. 

3. Interior, Ferrous Supports:  Use semigloss, acrylic-enamel finish.  Include finish coat 

over enamel undercoat and primer. 

4. Exterior, Ferrous Piping:  Use semigloss, acrylic-enamel finish.  Include two finish coats 

over rust-inhibitive metal primer. 

5. Exterior, Galvanized-Steel Piping:  Use semigloss, acrylic-enamel finish.  Include two 

finish coats over galvanized metal primer. 

6. Exterior, Ferrous Supports:  Use semigloss, acrylic-enamel finish.  Include two finish 

coats over rust-inhibitive metal primer. 

 

C. Do not paint piping specialties with factory-applied finish. 

 

D. Cleaning and Painting 

 

1. The Contractor shall remove all temporary stickers, tags, etc. from all items installed 

under this Contract and shall thoroughly clean all equipment or materials installed under 

this Contract.  Scratched and damaged paint and/or other finishes shall be touched up 

and/or repainted as required.  All equipment shall be cleaned and made ready for painting 

by the General Contractor. 

 

2. Upon completion of the work, the Contractor shall thoroughly clean and lubricate all 

equipment; clean and flush all piping as often as necessary to satisfy the Architect that 

the system is clear of oil, dirt, scale or other foreign matter; clean all strainers after 

flushing operation and prior to acceptance.  Clean ductwork to insure system is clear of 

dirt or other foreign matter. 

 

3. Surplus material, rubbish and equipment resulting from the Contractor's work shall be 

removed from the building and premises by the Contractor upon completion of the work 

in accordance with the Architectural Specifications. 

 

4. All permanent nameplates on equipment shall be kept clean and exposed for easy 

reading.  If field conditions warrant (in the opinion of the Architect), the Contractor may 

be requested to vacuum clean all equipment and installation materials which are unduly 

filled or covered with dust, debris, etc. 

 

3.4  CUTTING AND PATCHING 

 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 

mechanical installations.  Perform cutting by skilled mechanics of trades involved. 

 

B. Repair cut surfaces to match adjacent surfaces. 

 

3.5  EXCAVATION AND BACKFILLING 

 

A. General 
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1. Refer to Contract Documents and the Architectural Specifications and bid rock and earth 

excavation with the requirements listed. 

 

B. Excavation 

 

1. Rock excavation and excavation for sewer piping shall be made to a depth of 4" below 

pipes or as shown on the Drawings and bedded with crushed rock or dense graded 

aggregate to proper grade.  The Contractor shall be responsible for locating in the field 

the lines shown on the Drawings.  The location shall be approved by the Architect before 

trench excavation is begun.  The Contractor shall use reference points as shown on the 

Drawings for locating control points on the lines.  Trench bottom shall follow uniform 

grades insofar as possible and shall be relatively flat from side to side. 

 

2. Minimum depth of bury for all lines outside building shall be 36" to top of pipe or as 

shown on the Drawings and/or profiles.  The width of the trench above that level shall be 

as wide as necessary for sheathing and bracketing.  The width for other lines shall be as 

shown on the Drawings or as required.  All piping under slab shall be deep enough to 

allow vertical code bends. 

 

C. Dewatering and Shoring 

 

1. Trenches and other excavation shall be maintained adequately free of water and shall be 

adequately shored, where necessary, to protect workmen, materials, equipment and 

adjacent structures.  Discharge from pumps, drains or bailing shall be placed in ditches, 

storm drains or natural drainageways.  No extra will be paid for this work. 

 

D. Backfilling 

 

1. Under all backfill conditions, with exceptions as listed below, earth shall be hand-placed 

to a height of at least 6" above the top of the pipe.  After backfilling and tamping with 

earth to a depth of 6" above the top of the pipe, the backfilling operation may be 

continued by a machine in 12" layers, compacted with approved mechanical tampers.  

Any trenches improperly backfilled, or where settlement occurs, shall be re-opened to the 

depth required and compacted with the surface restored to the required grade and 

compaction, and smoothed off.  All trenches which run under sidewalks, roadways, etc. 

shall be filled to sub-grade with dense graded aggregate. 

 

2. Dense graded aggregate shall be crushed limestone blended into a homogeneous mixture 

and graded in conformance with Article 208.2.0 of the latest edition of the standard 

Specifications of the Kentucky Department of Highways. 

 

3. Sewer piping shall be backfilled with #6 crushed rock or smaller, or dense graded 

aggregate to a height of at least 6" above the top of the pipe.  The remainder of 

backfilling material shall be as specified hereinbefore. 

 

4. Compaction of backfill under building slabs and other paved areas outside of the building 

shall be 95% of maximum density. 

 

5. In trenches cut in existing paving, backfill with a flowable fill consisting of a blend of 

cement, sand and water and may also include fly ash or other materials.  The mixture 
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shall have a one-day strength of 10-20 p.s.i. And twenty-eight day strength of 50-100 

p.s.i.  The fill shall be poured up to the bottom of the base of the specified paving repair. 

 

E. Surplus Materials 

 

1. All surplus material, particularly rock, resulting from this operation, shall be removed 

from the grounds.  Disposal of such materials is the responsibility of the Contractor.  

Earth shall be disposed of only after rock has been removed from the site. 

 

F. Blasting 

 

1. All blasting on this project shall be done as set forth in the contract documents and the 

architectural specifications.  

 

3.6  FOUNDATIONS AND ANCHOR BOLTS 

 

A. The Contractor shall be responsible for the location of all concrete pads required for all 

equipment installed under this Contract.  All pads required will be poured at the expense of the 

Contractor. 

 

B. The Contractor shall furnish anchor bolts for all equipment installed on concrete slabs and/or 

bases.  Bolts shall be placed in exact positions prior to pouring concrete. Sizes and location of 

bolts shall be determined by the manufacturer's recommendations for the equipment served. 

 

3.7  PROTECTION 

 

A. All work, equipment and material shall be protected at all times.  All pipe openings shall be 

closed with caps or plugs during construction.  All equipment and accessories shall be tightly 

covered and protected against dirt, water or other injury during period of construction. 

 

B. No plumbing or heating piping shall be installed in any part of the building where danger of 

freezing may exist without adequate protection being given by the Contractor installing the 

pipe, whether or not insulation is specified for the particular piping.  All damages resulting 

from leaking pipes shall be borne by the Contractor whose work is at fault. 

 

C. It shall be the responsibility of the Contractor to install and maintain pipe and equipment 

which is clean and free of rust, dirt, scale, etc.  Where roughed-in only, the Contractor shall 

provide temporary airtight covers at all conduit, duct and equipment openings. 

 

3.8  CONNECTIONS TO EQUIPMENT FURNISHED BY OTHERS 

 

A. The Architectural, Structural, Electrical, Plumbing and Heating and Ventilating Drawings and 

Specifications are complementary to one another.  Respective Contractors shall rough-in for 

and furnish all labor and materials necessary to make final connections to all equipment 

furnished by the Owner or any other Contractor or Sub-Contractor which requires mechanical 

or electrical connections. 

 

B. The Contractor making the required connections shall be responsible for making proper 

connections and shall be responsible for any damages caused by erroneously connected 

equipment. 
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3.9  LINTELS 

 

A. In general, others will provide all lintels.  However, the Contractor shall refer to the 

Architectural Drawings and Specifications and ascertain whether or not lintels are included in 

the general construction. 

 

B. If lintels are NOT included in the general construction, then the Contractor is responsible for 

all lintels where ductwork, louvers and/or equipment furnished by him is installed under this 

contract. 

 

C. All lintels shall be subject to the approval of the Architect or his representative. 

 

3.10  ACCESS DOORS 

 

A. The Contractor shall refer to the Architectural Drawings to ascertain which rooms have 

removable ceilings.  Where removable ceilings are specified, access to equipment may be 

obtained by removing the ceiling pieces.  Where non-removable ceilings are specified, the 

Contractor shall furnish all required access doors for servicing valves, equipment, etc. 

 

B. Access doors shall be L.M. Walsh Company "Way-Loctor", Milcor, Miami or approved equal.  

No. 3 shall be used for concrete block or tile walls having no plaster finish and No. 20 shall be 

used for plastered walls and ceilings or for acoustical tile ceilings.  All doors shall be prime 

coated and key operated and keys shall be the same for plumbing and heating work. 

 

C. Installation of doors will be done by the General Contractor.  However, the Contractor shall be 

responsible for the correct location of them for servicing equipment.  These access doors shall 

be sized large enough to service the equipment with a minimum size of 20"x20". 

 

3.11  ELIMINATION OF NOISE AND VIBRATION (CONSTRUCTION EQUIPMENT) 

 

A. During construction of this project, if any system or piece of equipment produces noise or 

vibration which is, in the opinion of the Architect, objectionable to the Owner, the Contractor 

shall, at his own expense, make changes in equipment and do all work necessary to eliminate 

the objectionable noise or vibration. 

 

 

END OF SECTION 
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SECTION 15140 - SUPPORTS AND ANCHORS 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 

 

A. Pipe and equipment hangers and supports. 

 

B. Sleeves and seals. 

 

C. Flashing and sealing equipment and pipe stacks. 

 

1.2  RELATED SECTIONS 

 

A. Division 15 - Piping & Valves. 

 

B. Division 15 - Mechanical Insulation. 

 

1.3  REFERENCES 

 

A. ASTM F708 - Design and Installation of Rigid Pipe Hangers. 

 

B. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer. 

 

C. MSS SP69 - Pipe Hangers and Supports - Selection and Application. 

 

D. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices. 

 

PART 2 - PRODUCTS 
 

2.1  PIPE HANGERS AND SUPPORTS 

 

A. Manufacturers or Approved Equal: 

1. Grinnell. 

2. Elcen. 

3. B-Line. 

 

B. Plumbing Piping - DWV: 

1. Hangers for Pipe Sizes 1/2 inch to 1-1/2 inch:  Malleable iron or Carbon steel], 

adjustable swivel, split ring. 

2. Hangers for Pipe Sizes 2 inches and Over:  Carbon steel, adjustable, clevis. 

3. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

4. Wall Support for Pipe Sizes to 3 inches:  Cast iron hook. 

5. Wall Support for Pipe Sizes 4 inches and Over:  Welded steel bracket and wrought steel 

clamp. 

6. Vertical Support:  Steel riser clamp. 

7. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support. 

8. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 
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C. Plumbing Piping - Water: 

1. Hangers for Pipe Sizes 1/2 inch to 1-1/2 inch:  Malleable iron or Carbon steel], 

adjustable swivel, split ring. 

2. Hangers for Cold Pipe Sizes 2 inches and Over:  Carbon steel, adjustable, clevis. 

3. Hangers for Hot Pipe Sizes 2 to 4 inches:  Carbon steel, adjustable, clevis. 

4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

5. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Over:  Steel channels with 

welded spacers and hanger rods, cast iron roll. 

6. Wall Support for Pipe Sizes to 3 inches:  Cast iron hook. 

7. Vertical Support:  Steel riser clamp. 

8. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support. 

9. Floor Support for Hot Pipe Sizes to 4 inches:  Cast iron adjustable pipe saddle, lock nut, 

nipple, floor flange, and concrete pier or steel support. 

10. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

 

2.2 ACCESSORIES 

 

A. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded. 

 

2.3  INSERTS 

 

A. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 

size inserts to suit threaded hanger rods. 

 

2.4  FLASHING 

 

A. Metal Flashing:  26 gage thick galvanized steel. 

 

B. Metal Counterflashing:  22 gage thick galvanized steel. 

 

C. Lead Flashing: 

1. Waterproofing:  5 lb/sq ft sheet lead 

2. Soundproofing:  1 lb/sq ft sheet lead. 

 

D. Flexible Flashing:  47 mil thick sheet compatible with roofing. 

 

E. Caps:  Steel, 22 gage minimum; 16 gage at fire resistant elements. 

 

2.5  SLEEVES 

 

A. Sleeves for Pipes through Non-fire Rated Floors:  18 gage thick galvanized steel. 

 

B. Sleeves for Pipes through Non-fire Rated Beams, Walls, Footings, and Potentially Wet 

Floors:  Steel pipe or 18 gage thick galvanized steel. 
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PART 3 - EXECUTION 

 

3.1  INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 
 

3.2  INSERTS 

 

A. Provide inserts for placement in concrete formwork. 

 

B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 

concrete beams. 

 

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches. 

 

3.3  PIPE HANGERS AND SUPPORTS 

 

A. Support horizontal piping as scheduled. 

 

B. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 

work. 

 

C. Place hangers within 12 inches of each horizontal elbow. 

 

D. Use hangers with 1-1/2 inch minimum vertical adjustment. 

 

E. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between 

hangers. 

 

F. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub. 

 

G. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 

 

H. Support riser piping independently of connected horizontal piping. 

 

I. Provide copper plated hangers and supports for copper piping. 

 

J. Design hangers for pipe movement without disengagement of supported pipe. 

 

K. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl spaces, 

pipe shafts, and suspended ceiling spaces are not considered exposed. 

 

3.4  FLASHING 

 

A. Provide flexible flashing and metal counterflashing where piping penetrates weather or 

waterproofed walls, floors, and roofs. 
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B. Flash vent and soil pipes projecting 12 inches minimum above finished roof surface with lead 

worked 1 inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inch sheet 

size.  For pipes through outside walls, turn flanges back into wall and calk, metal 

counterflash, and seal. 

 

C. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides 

with minimum 36 x 36 inch sheet size.  Fasten flashing to drain clamp device. 

 

D. Seal floor drains and mop sink drains watertight to adjacent materials. 

 

E. Provide curbs for mechanical roof installations 12 inches minimum high above roofing 

surface. Flash and counterflash with sheet metal; seal watertight.  Attach counterflashing 

mechanical equipment and lap base flashing on roof curbs.  Flatten and solder joints.  If metal 

roof, provide fluted flashing to match roof flutes. 

 

F. Adjust storm collars tight to pipe with bolts; calk around top edge.  Use storm collars above 

roof jacks.  Screw vertical flange section to face of curb. 

 

3.5  SLEEVES 

 

A. Set sleeves in position in formwork.  Provide reinforcing around sleeves. 
 

B. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide 

for continuous insulation wrapping. 

 

C. Extend sleeves through floors 1 inch above finished floor level.  Calk sleeves. 

 

D. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or 

duct and adjacent work with stuffing (or fire stopping is rated wall) insulation and calk air 

tight.  Provide close fitting metal collar or escutcheon covers at both sides of penetration. 

 

E. Install chrome plated steel or stainless steel escutcheons at finished surfaces. 
 

3.6  SCHEDULES 
 

 HANGER ROD  

PIPE SIZE MAX. HANGER 

SPACING 

DIAMETER 

Inches Feet Inches 

   

1/2 to 1-1/4 6.5 3/8 

1-1/2 to 2  10 3/8 

2-1/2 to 3 10 1/2 

4 to 6 10 5/8 

PVC (All sizes) 6 3/8 

 

        

END OF SECTION 
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SECTION 15260 - MECHANICAL INSULATION 

 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 

 

A. Piping insulation. 

B. Jackets and accessories. 

C. Equipment insulation. 

D. Covering. 

E. Ductwork insulation. 
 

  

1.2  RELATED SECTIONS 

 

A. Division 7 - Firestopping. 

B. Division 9  - Painting:  Painting insulation jacket. 

C. Division 15 - Piping & Valves 

D. Division 15 – Ductwork. 

 

1.3  REFERENCES 

 

A. ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 

Insulation in Sheet and Tubular Form. 

B. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation. 

C. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for 

Commercial and Industrial Applications. 

D. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type 

Pipe Insulation (Metal-Mesh Covered) (Industrial Type). 

E. ASTM D1056 - Standard Specification for Flexible Cellular Materials - Sponge or Expanded 

Rubber. 

F. ASTM D1667 - Standard Specification for Flexible Cellular Materials--Vinyl Chloride 

Polymers and Copolymers (Closed-Cell Foam). 

G. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) PVC) Compounds 

and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

I. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials. 

J. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials 

to Fungi. 

K. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 

L. IMC – International Mechanical Code. 

 

1.4  SUBMITTALS 

 

A. Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for equipment scheduled. 
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1.5  QUALITY ASSURANCE 

 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified 

in this section with minimum three years experience. 

B. Applicator Qualifications:  Company specializing in performing the work of this section with 

minimum three years documented experience approved by manufacturer. 

 

1.6  REGULATORY REQUIREMENTS 

 

A. Materials:  Flame spread/smoke developed rating of 25/50 in accordance with ASTM E84. 

 

1.7  DELIVERY, STORAGE, AND PROTECTION 

 

A. Accept materials on site, labeled with manufacturer's identification, product density, and 

thickness. 

 

1.8  ENVIRONMENTAL REQUIREMENTS 

 

A. Maintain ambient conditions required by manufacturers of each product. 

 

1.9  SUBMITTALS FOR REVIEW 

 

A. Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for each service, and locations. 

B. Samples:  Submit one sample of any representative size illustrating each insulation type. 

 

PART 2 - PRODUCTS 

 

2.1  MANUFACTURER OR APPROVED EQUAL: 

 

A. Armstrong. 

B. Foamglas. 

C. Knauf. 

D. Johns Manville. 

E. Owens Corning 

F. Rubatex. 

 

2.2  GLASS FIBER 

A. Insulation:  ASTM C547; rigid molded, noncombustible. 

1. K value:  ASTM C177, 0.24 at 75 degrees F. 

2. Maximum service temperature:  850 degrees F. 

3. Maximum moisture absorption:  0.2 percent by volume. 

B. Vapor Barrier Jacket: 

1. ASTM C921, White Kraft paper with glass fiber yarn, bonded to aluminized film. 

2. Moisture vapor transmission:  ASTM E96; 0.02 perm-inches. 

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

D. Vapor Barrier Lap Adhesive shall be compatible with insulation. 

E. Insulating Cement/Mastic: 

1. ASTM C195; hydraulic setting on mineral wool. 
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F. Fibrous Glass Fabric: 

1. Cloth:  Untreated; 9 oz/sq yard weight. 

2. Blanket:  1.0 lb/cu foot density. 

3. Weave: 10x10. 

G. Outdoor Breather Mastic: 

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color. 

H. Insulating Cement: 

1. ASTM C449/C449M. 

 

2.3  GLASS FIBER, FLEXIBLE 

 

A. Insulation:  ASTM C553; flexible, noncombustible. 

1. K Value:  ASTM C177 or ASTM C518 0.24 at 75 degrees F. 

2. Maximum Service Temperature:  450 degrees F. 

3. Maximum Moisture Absorption:  0.2 percent by volume. 

4. Density:  1.5 lb/sq ft 

B. Vapor Barrier Jacket: 

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film. 

2. Moisture vapor transmission:  ASTM E96; 0.04 perm. 

3. Secure with self-sealing longitudinal laps and butt strips. 

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

D. Vapor Barrier Lap Adhesive: 

1. Compatible with insulation. 

E. Insulating Cement/Mastic: 

1. ASTM C195; hydraulic setting on mineral wool. 

 

2.4  GLASS FIBER, RIGID 

A. Insulation:  ASTM C612 [or ASTM C592]; rigid, noncombustible. 

1. K Value:  ASTM C177 or ASTM C518, 0.024 at 75 degrees F. 

2. Maximum Service Temperature:  450 degrees F. 

3. Maximum Moisture Absorption:  0.1 percent by volume. 

4. Density:  3.0 lb/sq ft. 

B. Vapor Barrier Jacket: 

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film. 

2. Moisture vapor transmission:  ASTM E96; 0.04 perm. 

3. Secure with self-sealing longitudinal laps and butt strips. 

C. Vapor Barrier Lap Adhesive: 

1. Compatible with insulation. 

D. Insulating Cement/Mastic: 

1. ASTM C195; hydraulic setting on mineral wool. 

 

2.5  CELLULAR FOAM 

 

A. Insulation:  ASTM C534; flexible, cellular elastomeric, molded or sheet. 

1. K value:  ASTM C177; 0.28 at 75 degrees F. 

2. Minimum service temperature:   -40 degrees F. 

3. Maximum service temperature:  220 degrees F. 
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4. Maximum moisture absorption:  ASTM D1056; 5.0 percent (pipe) by volume, 6.0 

percent (sheet) by volume. 

5. Moisture vapor transmission:  ASTM E96; 0.20 perm-inches. 

6. Connection:  Waterproof vapor barrier adhesive. 

B. Elastomeric Foam Adhesive: 

1. Air dried, contact adhesive, compatible with insulation. 

 

2.6  CELLULAR FOAM SHEET 

 

A. Insulation:  ASTM C534; flexible, cellular elastomeric, molded or sheet. 

1. K Value:  ASTM C177; 0.25 at 75 degrees F. 

2. Minimum Service Temperature:  -40 degrees F. 

3. Maximum Service Temperature:  220 degrees F. 

4. Maximum Moisture Absorption:  ASTM D1056; 1.0 percent by volume. 

5. Moisture Vapor Transmission:  ASTM E96; 0.05 perm-inches. 

6. Connection:  Waterproof vapor barrier adhesive. 

 

2.7  JACKETS 

 

A. PVC Plastic. 

1. Jacket:  ASTM D1784, One piece molded type fitting covers and sheet material, off-

white color. 

a. Minimum service temperature:  0 degrees F. 

b. Maximum service temperature:  150 degrees F. 

c. Moisture vapor transmission:  ASTM E96; 0.002 perm-inches. 

d. Thickness:  15 mil. 

e. Connections:  Brush on welding adhesive or pressure sensitive color matching vinyl 

tape. 

2. Covering Adhesive Mastic: 

a. Compatible with insulation. 

B. Canvas Jacket:  UL listed. 

1. Fabric:  ASTM C921, 6 oz/sq yard, plain weave cotton treated with dilute fire retardant 

lagging adhesive. 

2. Lagging Adhesive: 

a. Compatible with insulation. 
 

PART 3 - EXECUTION 

 

3.1  EXAMINATION 

 

A. Verification of existing conditions before starting work. 

B. Verify that piping has been tested before applying insulation materials. 

C. Verify that surfaces are clean and dry, with foreign material removed. 

 

3.2  INSTALLATION 

 

A. Exposed Piping:  Locate insulation and cover seams in least visible locations. 
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B. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including 

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion 

joints. 

C. Glass fiber insulated pipes conveying fluids below ambient temperature: 

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 

clinch expanding staples and vapor barrier mastic. 

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness 

as adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting 

covers. 

D. Glass fiber insulated pipes conveying fluids above ambient temperature: 

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.  

Secure with self-sealing longitudinal laps and butt strips with pressure sensitive 

adhesive.  Secure with outward clinch expanding staples. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 

adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers. 

E. Inserts and Shields: 

1. Application:  Piping 1-1/2 inches diameter or larger. 

2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 

3. Insert location:  Between support shield and piping and under the finish jacket. 

4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as 

adjoining insulation; may be factory fabricated. 

5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating 

material suitable for the planned temperature range. 

F. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish 

at supports, protrusions, and interruptions.   

G. Insulated ductwork: 

1. Provide insulation with vapor barrier jackets. 

2. Finish with tape and vapor barrier jacket. 

3. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 

4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible 

connections, and expansion joints. 

 

3.3  SCHEDULES 

 

A. Plumbing Systems: 

1. Domestic Hot Water Supply: 

a) Glass Fiber Insulation: 

1) Pipe Size Range:  All sizes. 

2) Thickness:  1 inch. 

b) Cellular Foam Insulation: 

1) Pipe Size Range:  All sizes. 

2) Thickness:   3/4 inch. 

2.     Cold Domestic Water Supply: 

a) Same as domestic hot water. 

 B. Ductwork: 

1. All: 

a) 2” thick 1.5 lb/sq.ft., glass fiber, flexible. 

END OF SECTION 
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SECTION 15410 - PLUMBING PIPING 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 

 

A. Pipe, pipe fittings, valves, and connections for piping systems. 

1. Sanitary sewer. 

2. Domestic water. 

 

1.2  RELATED SECTIONS 

 

A. Section 15260 - Piping Insulation. 

 

1.3  REFERENCES 

 

A. Kentucky Building Code. 

  

B. Kentucky Plumbing Code. 

 

1.4  SUBMITTALS FOR REVIEW 

 

A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide 

manufacturers catalog information.  Indicate valve data and ratings. 

 

1.5  SUBMITTALS AT PROJECT CLOSEOUT 

 

A. Project Record Documents:  Record actual locations of valves and piping. 

 

1.6  QUALITY ASSURANCE 

 

A. Valves:  Manufacturer's name and pressure rating marked on valve body. 

 

B. Identify pipe with marking including size, ASTM material classification, ASTM specification, 

water pressure rating. 

 

C. Pipe is to be stored covered, off the ground, with end caps in place. Pipe installed that is dirty 

or rusted shall be cleaned and painted. 

 

1.7  REGULATORY REQUIREMENTS 

 

A. Perform Work in accordance with Kentucky plumbing code. 

 

B. Conform to Kentucky Plumbing Code and local water supplier regulations for installation of 

backflow prevention devices. 

 

1.8  DELIVERY, STORAGE, AND PROTECTION 

 

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
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B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 

installation. 

 

C. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed system. 

 

1.9  ENVIRONMENTAL REQUIREMENTS 

 

A. Do not install underground piping when bedding is wet or frozen. 

 

PART 2 - PRODUCTS 

 

2.1  GATE VALVES 

 

2.2  BALL VALVES 

 

2.3  SWING CHECK VALVES 

 

2.4  RELIEF VALVES 

 

PART 3 - EXECUTION 

 

3.1  EXAMINATION 

 

A. Verify that excavations are to required grade, dry, and not over-excavated. 

 

3.2  PREPARATION 

 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

 

B. Remove scale and dirt, on inside and outside, before assembly. 

 

C. Prepare piping connections to equipment with flanges or unions. 

 

3.3  INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 

 

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

 

C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to 

walls. 

 

D. Install piping to maintain headroom, conserve space, and not interfere with use of space. 

 

E. Group piping whenever practical at common elevations. 
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F. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment.  

G. Provide clearance in hangers and from structure and other equipment for installation of 

insulation and access to valves and fittings. 

 

H. Provide access where valves and fittings are not exposed.  Coordinate size and location of 

access doors with Section 08305. 

 

I. Establish elevations of buried piping outside the building to ensure not less than 3 feet of 

cover. 

 

J. Install vent piping penetrating roofed areas to maintain integrity of roof assembly. 

 

K. Provide support for utility meters in accordance with requirements of utility companies. 

 

L. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.  

 

M. Install bell and spigot pipe with bell end upstream. 

 

N. Install valves with stems upright or horizontal, not inverted. 

 

O. Sleeve pipes passing through partitions, walls and floors. 

 

3.4  APPLICATION 

 

A. Use grooved mechanical couplings and fasteners only in accessible locations. 

 

B. Install unions downstream of valves and at equipment or apparatus connections. 

 

C. Install brass male adapters each side of valves in copper piped system.  Solder adapters to 

pipe. 

 

D. Install gate, ball or butterfly valves for shut-off and to isolate equipment, part of systems, or 

vertical risers. 

 

3.5  DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

 

A. Prior to starting work, verify system is complete, flushed and clean. 

 

B. Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda 

ash) or acid (hydrochloric). 

 

C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to 

obtain 50 to 80 mg/L residual. 

 

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 

15 percent of outlets. 

 

E. Maintain disinfectant in system for 24 hours. 
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F. If final disinfectant residual tests less than 25 mg/L, repeat treatment. 

 

G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L. 

 

H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from 

water entry, and analyze in accordance with AWWA C651. 

 

3.6  SERVICE CONNECTIONS 

 

A. Provide new sewer service. Before commencing work check invert elevations required for 

sewer connections, confirm inverts and ensure that these can be properly connected with slope 

for drainage and cover to avoid freezing.  Contractor shall get permit from local health 

department and install system per health department requirements. 

 

B. Provide new water service complete with approved reduced pressure backflow preventer and 

water meter. 

1. Provide sleeve in wall for service main and support at wall with reinforced concrete 

bridge.  Calk enlarged sleeve and make watertight with pliable material.  Anchor service 

main inside to concrete wall. 

 

 

END OF SECTION 
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SECTION 15430 - PLUMBING SPECIALTIES 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Floor drains. 

 

B. Cleanouts. 

 

C. Hose bibs. 

 

D. Hydrants. 

 

E. Water hammer arrestors. 

 

1.2  RELATED SECTIONS 

 

A. Division 15 - Piping & Valves. 

 

B. Division 15 - Plumbing Fixtures. 

 

1.3  REFERENCES 

 

A. ASME A112.21.1 - Floor Drains. 

 

B. ASME A112.26.1 - Water Hammer Arrestors. 

 

C. ASSE 1013 - Backflow Preventers, Reduced Pressure Principle. 
 

D. ASSE 1019 - Wall Hydrants, Frost Proof Automatic Draining Anti-Backflow Types. 

 

E. DI WH-201 - Water Hammer Arrestors. 

 

1.4  SUBMITTALS FOR REVIEW 

 

A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes. 

 

B. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes. 

 

1.5  SUBMITTALS FOR INFORMATION 

 

A. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate 

assembly and support requirements. 

 

1.6 SUBMITTALS AT PROJECT CLOSEOUT 

 

A. Project Record Documents:  Record actual locations of equipment, cleanouts, backflow 

preventers, and water hammer arrestors. 
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B. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly 

views. 

 

1.7 DELIVERY, STORAGE, AND PROTECTION 

 

A. Accept specialties on site in original factory packaging.  Inspect for damage. 

 

1.8 EXTRA MATERIALS 
 

A. Supply two loose keys for outside hose bibs. 

 

PART 2 - PRODUCTS 

 

2.1  WATER HAMMER ARRESTORS 

 

A. ANSI A112.26.1; stainless steel or copper construction, bellows type sized in accordance with 

PDI WH-201, precharged suitable for operation in temperature range 34 to 250 degrees F and 

maximum 250 psi working pressure. 

 

PART 3 - EXECUTION 

 

3.1  INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 
 

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with 

mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage 

system. 

 

C. Encase exterior cleanouts in concrete flush with grade. 

 

D. Install floor cleanouts at elevation to accommodate finished floor. 

 

E. Install approved potable water protection devices on plumbing lines where contamination of 

domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems, 

premise isolation, irrigation systems, flush valves, interior and exterior hose bibs. 

     

F. Pipe relief from backflow preventer to nearest drain. 

 

G. Install water hammer arrestors complete with accessible isolation valve on hot and cold water 

as indicated.   

 

 

END OF SECTION 



POWELL COUNTY TOURISM COMMISSION  

WELCOME CENTER, SLADE, KENTUCKY 

 

 

PLUMBING FIXTURES  15440 - 1  

SECTION 15440 - PLUMBING FIXTURES 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 

 

A. Water closets. 

 

B. Urinals. 

 

C. Lavatories. 

 

D. Sinks. 

 

E. Service sinks. 

 

1.2  RELATED SECTIONS 

 

A. Division 15 - Supports and Anchors. 

 

B. Division 15 - Piping & Valves. 

 

C. Division 15 - Plumbing Specialties. 

 

D. Division 16 - Equipment Wiring Systems:  Electrical characteristics and wiring connections 

 

1.3  REFERENCES 

 

A. ASME A112.6.1 - Supports for Off-the-Floor Plumbing Fixtures for Public Use. 

 

B. ASME A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings. 

 

C. ASME A112.19.2 - Vitreous China Plumbing Fixtures. 

 

D. ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use). 

 

E. ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks, and Urinals. 

 

1.4  SUBMITTALS FOR REVIEW 

 

A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility 

sizes, trim, and finishes. 

 

1.5  SUBMITTALS AT PROJECT CLOSEOUT 

 

A. Maintenance Data:  Include fixture trim exploded view and replacement parts lists. 

 

B. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's 

name and registered with manufacturer. 
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1.6  QUALITY ASSURANCE 

 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified 

in this section with minimum three years experience. 

 

1.7  REGULATORY REQUIREMENTS 

 

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 

Inc., or a testing firm acceptable to the authority having jurisdiction as suitable for the 

purpose specified and indicated. 

 

1.8  DELIVERY, STORAGE, AND PROTECTION 

 

A. Accept fixtures on site in factory packaging.  Inspect for damage. 

 

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 

place to protect fixtures and prevent use. 

 

1.9  EXTRA MATERIALS 

 

A. Supply two sets of faucet washers, flush valve service kits, and toilet seats minimum, and two 

additional for each five fixtures. 

 

PART 2 - PRODUCTS 

 

2.1  See Schedule on Drawings. 

 

PART 3 - EXECUTION 

 

3.1  EXAMINATION 

 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 

 

B. Verify that electric power is available and of the correct characteristics. 

 

C. Confirm that millwork is constructed with adequate provision for the installation of counter 

top lavatories and sinks. 

 

3.2  PREPARATION 

 

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 

rough-in schedule for particular fixtures. 

 

3.3  INSTALLATION 

 

A. Install each fixture with trap, easily removable for servicing and cleaning. 
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B. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and 

escutcheons. 

 

C. Install components level and plumb. 

 

D. Install and secure fixtures in place with wall supports and wall carriers as indicated. 

 

E. Seal fixtures to wall and floor surfaces with sealant, color to match fixture. 

 

F. Solidly attach water closets to floor with lag screws. Lead flashing is not intended to hold 

fixture in place. 

 

3.4  INTERFACE WITH OTHER PRODUCTS 

 

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before 

rough-in and installation. 

 

3.5  ADJUSTING 

 

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 

overflow. 

 

3.6  CLEANING 

 

A. Clean plumbing fixtures and equipment. 

 

3.7  PROTECTION OF FINISHED WORK 

 

A. Do not permit use of fixtures until acceptance of project. 

 

3.8  SCHEDULES 

 

A. Fixture Rough-In 

 

      Hot  Cold Waste Vent 

 

Water Closet     1/2 inch 4 inch 2 inch 

(Flush Tank) 

 

Urinal:      3/4 inch 2 inch 1-1/2 in 

(Flush Valve) 

  

Lavatory:    1/2 inch 1/2 inch 1-1/2 in 1-1/4 in 

 

Sink:    1/2 inch 1/2 inch 1-1/2 in 1-1/4 in    

 

Service Sink:   1/2 inch 1/2 inch 3 inch 1-1/2 in 

 

 END OF SECTION 
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SECTION 15485 - ELECTRIC WATER HEATERS 

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 electric water heaters: 

1. Household, storage electric water heaters. 

2. Compression tanks. 

3. Water heater accessories. 

1.3 SUBMITTALS 

A. Product Data:  For each type and size of water heater indicated.  Include rated capacities, 

operating characteristics, furnished specialties, and accessories. 

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

C. Source quality-control test reports. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For electric water heaters to include in emergency, operation, 

and maintenance manuals. 

F. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of electric 

water heaters 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. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 

through 9," for all components that will be in contact with potable water. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of electric water heaters that fail in materials or workmanship within 

specified warranty period. 
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1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 

b. Faulty operation of controls. 

c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Period(s):  From date of Substantial Completion: 

a. Household Electric Water Heaters: 

1) Storage Tank six years. 

2) Controls and Other Components:  Six years. 

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

manufacturers specified. 

2.2 HOUSEHOLD ELECTRIC WATER HEATERS 

A. Household, Storage Electric Water Heaters:  Comply with UL 174. 

1. Manufacturers or Approved Equal: 

a. American Water Heater Company. 

b. Bradford White Corporation. 

c. Lochinvar Corporation. 

d. Maytag Corp.; Water Heating Appliances Div. 

e. Rheem Water Heater Div.; Rheem Manufacturing Company. 

f. Ruud Water Heater Div.; Rheem Manufacturing Company. 

g. Smith, A. O. Water Products Company. 

h. State Industries, Inc. 

2. Storage-Tank Construction:  Steel. 

a. Tappings:  ASME B1.20.1 pipe thread. 

b. Pressure Rating:  150 psig. 

c. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank 

linings, including extending lining material into tappings. 

3. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod:  Replaceable magnesium. 

b. Dip Tube:  Provide unless cold-water inlet is near bottom of tank. 

c. Drain Valve:  ASSE 1005. 

d. Insulation:  Comply with ASHRAE/IESNA 90.1 or ASHRAE 90.2. 

e. Jacket:  Steel with enameled finish. 

1) Standard:  Cylindrical shape. 

2) Tabletop:  Rectangular shape, with flat-top work surface and raised back. 
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f. Heat Trap Fittings:  Inlet type in cold-water inlet and outlet type in hot-water 

outlet. 

g. Heating Elements:  Two; electric, screw-in immersion type with 12 kW or less 

total, and wired for nonsimultaneous operation, unless otherwise indicated. 

h. Temperature Control:  Adjustable thermostat for each element. 

i. Safety Control:  High-temperature-limit cutoff device or system. 

j. Relief Valve:  ASME rated and stamped and complying with ASME PTC 25.3 for 

combination temperature and pressure relief valves.  Include relieving capacity at 

least as great as heat input, and include pressure setting less than water heater 

working-pressure rating.  Select relief valve with sensing element that extends into 

storage tank. 

2.3 COMPRESSION TANKS 

A. Description:  Steel pressure-rated tank constructed with welded joints and factory-installed 

butyl-rubber diaphragm.  Include air precharge to minimum system-operating pressure at tank. 

1. Manufacturers or approved equal: 

a. AMTROL Inc. 

b. Armstrong Pumps, Inc. 

c. Flexcon Industries. 

d. Honeywell Sparco. 

e. Myers, F. E.; Pentair Pump Group (The). 

f. Smith, A. O.; Aqua-Air Div. 

g. State Industries, Inc. 

h. Taco, Inc. 

i. Watts Regulator Co. 

j. Wessels Co. 

2. Construction: 

a. Tappings:  Factory-fabricated steel, welded to tank before testing and labeling.  

Include ASME B1.20.1, pipe thread. 

b. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank 

linings, including extending finish into and through tank fittings and outlets. 

c. Air-Charging Valve:  Factory installed. 

2.4 WATER HEATER ACCESSORIES 

A. Combination Temperature and Pressure Relief Valves:  ASME rated and stamped and 

complying with ASME PTC 25.3.  Include relieving capacity at least as great as heat input, and 

include pressure setting less than water heater working-pressure rating.  Select relief valves with 

sensing element that extends into storage tank. 

PART 3 - EXECUTION 

3.1 WATER HEATER INSTALLATION 

A. Install water heaters level and plumb, according to layout drawings, original design, and 

referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so 

controls and devices needing service are accessible. 
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B. Install combination temperature and pressure relief valves in top portion of storage tanks.  Use 

relief valves with sensing elements that extend into tanks.  Extend commercial-water-heater 

relief-valve outlet, with drain piping same as domestic water piping in continuous downward 

pitch, and discharge by positive air gap onto closest floor drain. 

C. Install thermometer on outlet piping of water heaters.   

D. Fill water heaters with water. 

E. Charge compression tanks with air. 

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 water heaters to allow service and maintenance.  Arrange piping for 

easy removal of water heaters. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding." 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

END OF SECTION  
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SECTION 15623 – MINI-SPLIT TYPE HEAT PUMPS, MULTIPLE EVAPORATORS 

 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 
 

A. Split system heat pumps. 

 

B. Refrigerant cooling coils. 

 

C. Air cooled condensing units. 
 

D.      Indoor Units. 

 

1.2 REFERENCES 

 

A. ARI 210/240 – Unitary Air-Conditioning and Air-Source Heat Pump Equipment. 

 

B. ARI 270 – Sound Rating of Outdoor Unitary Equipment. 

 

C. ARI 520 – Positive Displacement Refrigerant Compressors, Compressor Units and Condensing 

Units. 

 

D. ASHRAE 14 - Methods of Testing for Rating Positive Displacement Condensing Units. 
 

E. ASHRAE 15 - Safety Code for Mechanical Refrigeration. 

 

F. ASHRAE 52 - Method of Testing Air Cleaning Devices Used in General Ventilation for 

Removing Particulate Matter. 

 

G. ASHRAE 103 - Heating Seasonal Efficiency of Central Furnaces and Boilers, Methods of 

Testing. 

 

H. NEMA MG 1 - Motors and Generators. 

 

I. UL 207 - Refrigerant-Containing Components and Accessories, Non-Electrical. 

 

J. UL 303 - Refrigeration and Air-Conditioning Condensing and Compressor Units. 

 

1.3 SUBMITTALS FOR REVIEW 

 

A. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and 

wiring diagrams. 
 

B. Shop Drawings:  Indicate assembly, required clearances, and location and size of field 

connections. 

 

1.4 SUBMITTALS FOR INFORMATION 
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A. Design Data:  Indicate refrigerant pipe sizing. 

 

B. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions. 

 

1.5 SUBMITTALS AT PROJECT CLOSEOUT 

 

A. Project Record Documents:  Record actual locations of components and connections. 

 

B. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 

instructions, installation instructions, maintenance and repair data, and parts listing. 

 

C. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Owners 

name and registered with manufacturer. 

 

1.6 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with minimum three years  experience. 

 

B. Installer Qualifications: Licensed Mechanical Contractor, Commonwealth of Kentucky. 

 

1.7 REGULATORY REQUIREMENTS 

 

A. Products Requiring Electrical Connection:  Listed and classified by testing firm acceptable to the 

authority having jurisdiction as suitable for the purpose specified and indicated. 

 

1.8 WARRANTY 

 

A. Provide five year manufacturers warranty for compressors. 

 

1.9 EXTRA MATERIALS 

 

A. Provide two extra filters for each furnace. 
 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS OR APPROVED EQUAL 

 

A. Mitsubishi 

B. Carrier. 

C. Sanyo 

D. Diaken 

D. Trane. 
 

 

2.2 Electric Heat Pump. 

 

A. Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet, supply 

fan, heating element, controls, air filter,  and accessories; wired for single power connection with 

control transformer. 
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1. Air Flow Configuration:  Upflow. 

2. Heating:  Heat Pump with electric back up heaters. 

3. Electric Refrigeration:  Refrigerant cooling coil and outdoor package containing 

compressor, condenser coil reversing valve, time and condenser fan. 

 

B. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors, glass fiber 

insulation and reflective liner. 

 

C. Supply Fan:  Centrifugal type rubber mounted with direct drive motor. 

 

D. Motor:   NEMA MG 1; 1750 rpm. 

 

F. Operating Controls: 

1. Low voltage adjustable room thermostat energized heat pump in sequence with natural gas 

furnace as “back up heat.” 

 

G. Air Filters:  1 inch thick, glass fiber, disposable type arranged for easy replacement. 

 

2.3 EVAPORATOR COIL UNITS 

 

A. Construction and Ratings:  In accordance with ARI 210/240, and UL 207 and UL 303. 

 

B. Evaporator Coil:  Copper tube aluminum fin assembly, galvanized drain pan, drain connection, 

refrigerant piping connections, restricted distributor or thermostatic expansion valve, steel 

cabinet with baked enamel finish and insulation. 

 

2.4 CONDENSING UNITS 

 

A. Construction and Ratings:  In accordance with ARI 210/240, and UL 207 and UL 303.  Testing:  

ASHRAE 14. Minimum SEER shall be 15. 

 

B. Compressor:  ARI 520; hermetic, 3600 rpm, resiliently mounted integral with condenser, with 

positive lubrication, crankcase heater, high pressure control, motor overload protection, service 

valves and drier.  Provide time delay control to prevent short cycling. 

 

C. Refrigeration Accessories:  Filter Drier, high pressure switch (manual reset), low pressure switch 

(automatic reset), service valves and gage ports, thermometer well (in liquid line).  Provide 

thermostatic expansion valves.  Provide reversing valves on heat pump units. 

 

D. Refrigeration Operating Controls 

1. Room Thermostat:  Cycles condensing unit and supply fan to maintain room temperature 

setting.  Thermostats shall be seven day programmable for occupied/unoccupied periods. 

 

E. Provide “Twinned” units, operating on one thermostat,  for upper floor of building. 
 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 
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A. Verify that floors are ready for installation of units and openings are as indicated on shop 

drawings.  Verify that supports for air cooled condensers are completed. 

 

B. Verify that proper power supply is available for furnace and condenser package. 

 

3.2 INSTALLATION 

 

A. Install in accordance with The International Mechanical Code. 

 

B. Install refrigeration systems in accordance with ASHRAE 15. 

 

C. Pipe drain from cooling coils to nearest floor drain. 

 

D. Mount air cooled condenser-compressor package on standard plastic pad.   
 

E. Run exterior control wiring in separate WP flexible conduit..   
 

 

END OF SECTION 
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SECTION 15890 - DUCTWORK 

 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 

 

A. Metal ductwork. 

 

B. Duct Cleaning. 

 

1.2  RELATED SECTIONS 

 

A. Division 9 - Painting: Weld priming, weather resistant, paint or coating. 

 

B. Division 15 - Supports and Anchors:  Sleeves. 

 

C. Division 15 - Mechanical Insulation. 

 

D. Division 15 - Ductwork Accessories. 

 

E. Division 15 - Air Terminal Units. 

 

F. Division 15 - Air Inlets and Outlets. 

 

G. Division 15 - Testing, Adjusting and Balancing. 

 

1.3  REFERENCES 

 

A. ASTM A 90 - Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles. 

 

B. ASTM A 167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip. 

 

C. ASTM A 366 - Steel, Sheet, Carbon, Cold Rolled, Commercial Quality. 

 

D. ASTM A 480 - General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, 

Sheet, and Strip. 

 

E. ASTM A 525 - General Requirements for Steel Sheet, Zinc- Coated (Galvanized) by the 

Hot-Dip Process. 

 

F. ASTM A 527 - Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock Forming 

Quality. 

G. ASTM A 569 - Steel, Carbon (0.15 Maximum, Percent), Hot-Rolled Sheet and Strip, 

Commercial Quality. 

 

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

 

I. AWS D9.1 - Welding of Sheet Metal. 
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J. SMACNA - HVAC Air Duct Leakage Test Manual. 

 

K. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 

 

L. UL 181 - Factory-Made Air Ducts and Connectors. 

 

1.4  PERFORMANCE REQUIREMENTS 

 

A. No variation of duct configuration or sizes permitted except by written permission.  Size round 

ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent 

rectangular and round ducts. 

 

1.5  SUBMITTALS 

 

A. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and configuration 

prior to start of work. 

 

B. Test Reports:  Indicate pressure tests performed.  Include date, section tested, test pressure, and 

leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual. 

 

1.6  PROJECT RECORD DOCUMENTS 

 

A. Record actual locations of ducts and duct fittings.  Record changes in fitting location and type.  

Show additional fittings used. 

 

1.7  QUALITY ASSURANCE 
 

A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - Metal and 

Flexible. 

 

B. Maintain one copy of document on site. 

 

1.8  QUALIFICATIONS 

 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this section 

with minimum three years  experience. 

 

1.9  REGULATORY REQUIREMENTS 

 

A. Construct ductwork to IMC – International Mechanical Code. 

 

1.10  ENVIRONMENTAL REQUIREMENTS 

 

A. Do not install duct sealants when temperatures are less than those recommended by sealant 

manufacturers. 

 

B. Maintain temperatures during and after installation of duct sealants. 

 

PART 2 - PRODUCTS 
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2.1  MATERIALS 

 

A. Galvanized Steel Ducts:  ASTM A525 and ASTM A527 galvanized steel sheet, lock-forming 

quality, having G90 zinc coating of in conformance with ASTM A90. 

 

B. Steel Ducts:  ASTM A569. 

 

C. Aluminum Ducts:  ASTM B209; aluminum sheet, alloy 3003-H14.  Aluminum Connectors and 

Bar Stock: Alloy 6061- T6 or of equivalent strength. 

 

D. Insulated Flexible Ducts: 

1. UL 181, Class 1, aluminum laminate and polyester film with latex adhesive supported by 

helically wound spring steel wire; fiberglass insulation; aluminized vapor barrier film. 

2. Pressure Rating:  8 inches WG positive and I inch WG negative. 

3. Maximum Velocity:  4000 ft/sec. 

4. Temperature Range:  120 degrees F to 160 degrees F. 

 

E. Fasteners:  Rivets, bolts, or sheet metal screws. 

 

F. Sealant: 

1. Non-hardening, water resistant, fire resistive, compatible with mating materials; liquid used 

alone or with tape, or heavy mastic. 

 

G. Hanger Rod:  ASTM A36; steel threaded both ends, threaded one end, or continuously threaded. 

 

2.2  DUCTWORK FABRICATION 

 

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - 

Metal and Flexible, and as indicated.  Provide duct material, gages, reinforcing, and sealing for 

operating pressures indicated. 

 

B. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on 

centerline.  Where not possible and where rectangular elbows are used, provide air foil turning 

vanes.  Where acoustical lining is indicated, provide turning vanes of perforated metal with glass 

fiber insulation. 

 

C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 

30 degrees divergence upstream of equipment and 45 degrees convergence downstream. 

 

D. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages 

indicated in SMACNA Standard.  Joints shall be minimum 4 inch cemented slip joint, brazed or 

electric welded.  Prime coat welded joints. 

 

E. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree 

conical tee connections may be used. 
 

2.3 PRE FABRICATED ROUND AND OBROUND DUCT. 

 

A. Prefabricated steel duct work shall be of the self gasketed type similar to duct work fabricated 

by LinDab, Southern Sheet Metal or approved equal. 
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PART 3 - EXECUTION 

 

3.1  INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 

 

B. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal 

and Flexible. 

 

C. Duct Sizes are inside clear dimensions.  For lined ducts, maintain sizes inside lining. 

 

D. Provide openings in ductwork where required to accommodate thermometers and controllers.  

Provide pilot tube openings where required for testing of systems, complete with metal can with 

spring device or screw to ensure against air leakage.  Where openings are provided in insulated 

ductwork, install insulation material inside a metal ring. 

 

E. Locate ducts with sufficient space around equipment to allow normal operating and maintenance 

activities. 

 

F. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp 

in direction of air flow. 

 

G. Use double nuts and lock washers on threaded rod supports. 

 

H. Tape joints of PVC coated metal ductwork with PVC tape. 

 

I. Connect diffusers to low pressure ducts with 5 feet maximum length of flexible duct held in 

place with strap or clamp. 

 

K. Connect flexible ducts to metal ducts with draw bands. plus sheet metal screws. 

 

L. During construction provide temporary closures of metal or taped polyethylene on open 

ductwork to prevent construction dust from entering ductwork system. 

 

3.2  CLEANING 

 

A. Clean duct system and force air at high velocity through duct to remove accumulated dust.  To 

obtain sufficient air, clean half the system at a time.  Protect equipment which may be harmed by 

excessive dirt with temporary filters, or bypass during cleaning. 

 

B. Clean duct systems with high power vacuum machines.   Protect equipment which may be 

harmed by excessive dirt with filters, or bypass during cleaning.  Provide adequate access into 

ductwork for cleaning purposes. 

 

3.3  SCHEDULES 

 

A. DUCTWORK MATERIAL SCHEDULE 

 

  AIR SYSTEM     MATERIAL 

  Low Pressure Supply   Steel, Aluminum,  
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  (Heating Systems)     

 

  Low Pressure Supply   Steel, Aluminum,  

  (System with Cooling Coils)   

 

  General Exhaust    Steel, Aluminum 

 

   

 

END OF SECTION 
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SECTION 15910 - DUCTWORK ACCESSORIES 

 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 

 

A. Air turning devices/extractors. 
 

B. Flexible duct connections. 

 

1.2  RELATED SECTIONS 

 

A. Section 15890 - Ductwork. 

 

B. Division 16 - Equipment Wiring Systems:  Electrical characteristics and wiring connections. 

 

1.3  REFERENCES 

 

A. IMC - International Mechanical Code 

 

B. NFPA 70 - National Electrical Code. 

 

C. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 
 

1.4  SUBMITTALS 

 

A. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers and 

duct access doors. 

 

B. Manufacturer's Installation Instructions:  Indicate for fire dampers and combination fire and 

smoke dampers. 
 

1.5  QUALIFICATIONS 

 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this section 

with minimum three years experience. 

 

1.6  REGULATORY REQUIREMENTS 

 

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories 

Inc., or a testing firm acceptable to the authority having jurisdiction as suitable for the purpose 

specified and indicated. 

 

1.7  DELIVERY, STORAGE, AND HANDLING 

 

A. Protect dampers from damage to operating linkages and blades. 
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PART 2 - PRODUCTS 

 

2.1  AIR TURNING DEVICES/EXTRACTORS 

 

A. Multi-blade device with blades aligned in short dimension; steel construction; with individually 

adjustable blades, mounting straps. 

 

2.2  FLEXIBLE DUCT CONNECTIONS 

 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 

Flexible, and as indicated. 

 

B. Connector:  Fabric crimped into metal edging strip. 

 

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, 

minimum density 30 oz. 

 

2. Net Fabric Width:  Approximately 6 inches wide. 

 

3. Metal:  3 inches wide, 24 gage thick galvanized steel. 

 

PART 3 - EXECUTION 

 

3.1  INSTALLATION 
 

A. Install accessories in accordance with manufacturer's instructions, IMC – International 

Mechanical Code, and follow SMACNA HVAC Duct Construction Standards - Metal and 

Flexible.  Refer to Section 15890 for duct construction and pressure class. 

 

B. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 

automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as 

indicated. Provide minimum 8 x 8 inch size for hand access, 18 x 18 inch size for shoulder 

access, and as indicated. Review locations prior to fabrication. 

 

C. Provide flexible connections immediately adjacent to equipment in ducts associated with fans 

and motorized equipment, and supported by vibration isolators.  
 

 

 

END OF SECTION 
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SECTION 15940 - AIR OUTLETS AND INLETS 

 

 

PART 1 - GENERAL 

 

1.1  SECTION INCLUDES 

 

A. Diffusers. 

 

B. Registers/grilles. 
 

          C.    Balancing. 

 

1.2  REFERENCES 

 

A. ADC 1062 - Certification, Rating and Test Manual. 

 

B. AMCA 500 - Test Method for Louvers, Dampers and Shutters. 

 

C. ARI 650 - Air Outlets and Inlets. 

 

D. ASHRAE 70 - Method of Testing for Rating the Air Flow Performance of Outlets and Inlets. 

 

E. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

 

F. NFPA 70 - National Electrical Code. 

 

G. IMC – International Mechanical Code. 

 

1.3  SUBMITTALS 
 

A. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets 

as to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and 

inlets showing type, size, location, application, and noise level. 

 

1.4  PROJECT RECORD DOCUMENTS 

 

A. Record actual locations of air outlets and inlets. 

 

1.5  QUALITY ASSURANCE 

 

A. Test and rate air outlet and inlet performance in accordance with ADC Equipment Test Code 

1062 and ASHRAE 70. 

 

B. Test and rate louver performance in accordance with AMCA 500. 

 

1.6  QUALIFICATIONS 
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A. Manufacturer:  Company specializing in manufacturing the Products specified in this section 

with minimum three years experience. 
 

PART 2 - PRODUCTS 

 

2.1  MANUFACTURERS OR APPROVED EQUAL 

 

A. Titus. 

B. Tuttle and Bailey. 

C. Anemostat. 

D. Naylor. 

E. Price. 

 

PART 3 - EXECUTION 

 

3.1  INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 

 

B. Check location of outlets and inlets and make necessary adjustments in position to conform 

with architectural features, symmetry, and lighting arrangement. 

 

C. Install diffusers to ductwork with air tight connection. 

 

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite 

whether dampers are specified as part of the diffuser, or grille and register assembly. 

 

E. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09900. 

 

3.1  BALANCING 

 

A. Balance Diffusers to within 10% of value shown. 

 

 

END OF SECTION 


