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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Summary:  General requirements for motors, hangers and supports, vibration isolation and 

seismic restraints, and meters and gages. 

B. Submittals:  Product Data for materials and equipment specified in this Section. 

PART 2 - PRODUCTS 

2.1 MOTORS 

A. Motor Characteristics: 

1. Motors 3/4 HP and Larger:  Three phase. 

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

3. Frequency Rating:  60 Hz. 

4. Voltage Rating:  NEMA standard voltage selected to operate on nominal circuit voltage 

to which motor is connected. 

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

6. Duty:  Continuous duty at ambient temperature of 105 deg F (40 deg C) and at altitude of 

3300 feet (1005 m) above sea level. 

7. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate 

connected loads at designated speeds, at installed altitude and environment, with 

indicated operating sequence, and without exceeding nameplate ratings or considering 

service factor. 

8. Enclosure:  Unless otherwise indicated, open dripproof. 

9. Motors Used with Variable-Frequency Controllers:  Ratings, characteristics, and features 

coordinated with and approved by controller manufacturer. 

2.2 HANGERS AND SUPPORTS 

A. Hanger and Pipe Attachments:  Factory fabricated with galvanized coatings; nonmetallic coated 

for hangers in direct contact with copper tubing. 

B. Building Attachments:  Powder-actuated-type, drive-pin attachments with pullout and shear 

capacities appropriate for supported loads and building materials. 

C. Mechanical-Expansion Anchors:  Insert wedge-type attachments with pullout and shear 

capacities appropriate for supported loads and building materials. 
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2.3 VIBRATION ISOLATION AND SEISMIC CONTROL DEVICES 

A. Vibration Supports: 

1. Pads: Arranged in single or multiple layers of oil- and water-resistant neoprene of 

sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and 

galvanized-steel baseplates, and factory cut to sizes that match requirements of supported 

equipment. 

2. Mounts: Double-deflection type, with molded, oil-resistant fiberglass, rubber or neoprene 

isolator elements with factory-drilled, encapsulated top plate for bolting to equipment and 

baseplate for bolting to structure.  Provide isolator with minimum 0.5-inch static 

deflection. 

3. Spring Isolators:  Freestanding, laterally stable, restrained-spring isolators.  Provide 

isolator with minimum 1-inch static deflection. 

B. Vibration Hangers: 

1. Elastomeric Hangers:  Double-deflection type, with molded, oil-resistant rubber or 

neoprene isolator elements bonded to steel housings with threaded connections for hanger 

rods.  Provide isolator with minimum 0.5-inch static deflection. 

2. Spring Hangers:  Combination coil-spring and elastomeric-insert hanger with spring and 

insert in compression.  Provide isolator with minimum 1-inch static deflection. 

C. Seismic Restraints: 

1. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 

neoprene, with a flat washer face. 

2. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of 

slotted steel channels with accessories for attachment to braced component at one end 

and to building structure at the other end and other matching components and with 

corrosion-resistant coating; and rated in tension, compression, and torsion forces. 

3. Restraining Cables:  Stainless-steel cables with end connections made of steel assemblies 

that swivel to final installation angle and utilize two clamping bolts for cable 

engagement. 

4. Mechanical Anchor Bolts:  Seismic-rated, drill-in, and stud-wedge or female-wedge type.  

Provide anchor bolts and hardware with zinc-coated steel for interior applications and 

stainless steel for exterior applications.  Select anchor bolts with strength required for 

anchor and as tested according to ASTM E 488. 

5. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or 

urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar 

adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior 

applications and stainless steel for exterior applications.  Select anchor bolts with strength 

required for anchor and as tested according to ASTM E 488. 

2.4 PRESSURE GAGES AND TEST PLUGS 

A. Pressure Gages:  Direct-mounting, indicating-dial type complying with ASME B40.100.  Dry 

metal case, minimum 2-1/2-inch diameter with red pointer on white face, and plastic window.  

Minimum accuracy 3 percent of middle half of range.  Range two times operating pressure. 
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B. Test Plug:  Corrosion-resistant brass or stainless-steel body with two self-sealing rubber core 

inserts and gasketed and threaded cap, with extended stem for units to be installed in insulated 

piping.  Minimum pressure and temperature rating 500 psig at 200 deg F (3450 kPa at 93 

deg C). 

PART 3 - EXECUTION 

3.1 MOTOR INSTALLATION 

A. Anchor motor assembly to base, adjustable rails, or other support, arranged and sized according 

to manufacturer's written instructions. 

3.2 GENERAL PIPING INSTALLATIONS 

A. Install piping free of sags and bends. 

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

C. Install sleeves for pipes passing through concrete walls, gypsum board partitions, and concrete 

floor and roof slabs. 

D. Exterior Wall, Pipe Penetrations:  Mechanical sleeve seals installed in steel or cast-iron pipes 

for wall sleeves. 

E. Comply with requirements in Division 07 Section "Penetration Firestopping" for sealing pipe 

penetrations in fire-rated construction. 

F. Install unions at final connection to each piece of equipment. 

G. Install dielectric unions and flanges to connect piping materials of dissimilar metals in gas 

piping. 

H. Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals in 

water piping. 

3.3 GENERAL EQUIPMENT INSTALLATIONS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 

not indicated. 

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

components, unless otherwise indicated. 

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 

components.  Connect equipment for ease of disconnecting, with minimum interference to other 

installations.  Extend grease fittings to accessible locations. 

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

A. Anchor equipment to concrete base according to equipment manufacturer's written instructions 

and according to seismic codes at Project. 

B. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger in 

both directions than supported unit. 

C. Install dowel rods on 18-inch (450-mm) centers around the full perimeter of the base to connect 

concrete base to concrete floor. 

D. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, 

and anchor into structural concrete floor. 

E. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 

templates, diagrams, instructions, and directions furnished with items to be embedded. 

F. Install anchor bolts to elevations required for proper attachment to supported equipment. 

G. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete." 

3.5 HANGERS AND SUPPORTS 

A. Comply with MSS SP-69 and MSS SP-89.  Install building attachments within concrete or to 

structural steel. 

B. Install hangers and supports to allow controlled thermal and seismic movement of piping 

systems. 

C. Install powder-actuated drive-pin fasteners in concrete after concrete is cured.  Do not use in 

lightweight concrete or in slabs less than 4 inches (100 mm) thick. 

D. Install mechanical-expansion anchors in concrete after concrete is cured.  Do not use in 

lightweight concrete or in slabs less than 4 inches (100 mm) thick. 

E. See Division 21 Section "Water-Based Fire-Suppression Systems" for support of fire-protection 

system piping. 

F. Load Distribution:  Install hangers and supports so piping live and dead loading and stresses 

from movement will not be transmitted to connected equipment. 

G. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 

piping system Specification Sections, install the following types: 

1. Adjustable Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 

insulated stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4 (DN 15 to 

DN 100), to allow off-center closure for hanger installation before pipe erection. 
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3. Adjustable Steel Band Hangers (MSS Type 7):  For suspension of noninsulated stationary 

pipes, NPS 1/2 to NPS 8 (DN 15 to DN 200). 

4. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated stationary 

pipes, NPS 1/2 to NPS 8 (DN 15 to DN 200). 

5. Adjustable Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated 

stationary pipes, NPS 1/2 to NPS 2 (DN 15 to DN 50). 

H. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 

Specification Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to 

NPS 20 (DN 20 to DN 500). 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 

NPS 3/4 to NPS 20 (DN 20 to DN 500), if longer ends are required for riser clamps. 

3.6 VIBRATION ISOLATION AND SEISMIC CONTROL DEVICE INSTALLATION 

A. Adjust vibration isolators to allow free movement of equipment limited by restraints. 

B. Install resilient bolt isolation washers and bushings on equipment anchor bolts. 

C. Install cables so they do not bend across sharp edges of adjacent equipment or building 

structure. 

END OF SECTION 220500 
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SECTION 220700 - PLUMBING INSULATION 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals:  Product Data for each type of plumbing insulation material. 

B. Quality Assurance:  Labeled with maximum flame-spread index of 25 and maximum smoke-

developed index of 50 according to ASTM E 84. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 

ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

B. Mineral-Fiber Blanket Insulation:  Comply with ASTM C 553, Type II and ASTM C 1290, 

Type I. 

C. Mineral-Fiber Board Insulation:  Comply with ASTM C 612, Type IA or Type IB.  For 

equipment applications, provide insulation with ASJ or FSK jacket. 

D. Mineral-Fiber, Preformed Pipe Insulation:  Comply with ASTM C 547, Type I, Grade A, with 

factory-applied ASJ. 

E. Mineral-Fiber, Pipe and Tank Insulation:  Complying with ASTM C 1393, Type II or Type IIIA 

Category 2, or with properties similar to ASTM C 612, Type IB. 

1. Nominal Density:  2.5 lb/cu. ft. or more. 

2. Thermal Conductivity (k-value) at 100 deg F: 0.29 (Btu)(in./h)(sq. ft.)(deg F) or less. 

 

F. Polyolefin Insulation:  Unicellular, polyethylene thermal plastic insulation.  Comply with 

ASTM C 534 or ASTM C 1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for 

sheet materials. 

G. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

H. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

I. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient 

services. 
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J. Factory-Applied Jackets:  When factory-applied jackets are indicated, comply with the 

following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I. 

2. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 

K. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136. 

L. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C 1136. 

 

PART 3 - EXECUTION 

3.1 PIPE INSULATION INSTALLATION 

A. Comply with requirements of the Midwest Insulation Contractors Association's "National 

Commercial & Industrial Insulation Standards" for insulation installation on pipes and 

equipment. 

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

Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall, Partition, and Floor Penetrations:  Install insulation 

continuously through penetrations.  Seal penetrations.  Comply with requirements in 

Division 07 Section "Penetration Firestopping." 

D. Flexible Elastomeric Insulation Installation: 

1. Seal longitudinal seams and end joints with adhesive to eliminate openings in insulation 

that allow passage of air to surface being insulated. 

2. Insulation Installation on Pipe Fittings and Elbows:  Install mitered sections of pipe 

insulation.  Secure insulation materials and seal seams with adhesive to eliminate 

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

E. Mineral-Fiber Insulation Installation: 

1. Insulation Installation on Straight Pipes and Tubes:  Where vapor barriers are indicated, 

seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint 

sealant. 

2. For insulation with factory-applied jackets on above ambient surfaces, secure laps with 

outward clinched staples at 6 inches o.c. 

3. For insulation with factory-applied jackets on below ambient surfaces, do not staple 

longitudinal tabs but secure tabs with additional adhesive as recommended by insulation 

material manufacturer and seal with vapor-barrier mastic and flashing sealant. 
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F. Polyolefin Insulation Installation: 

1. Seal split-tube longitudinal seams and end joints with adhesive to eliminate openings in 

insulation that allow passage of air to surface being insulated. 

2. Insulation Installation on Pipe Fittings and Elbows:  Install mitered sections of polyolefin 

pipe insulation.  Secure insulation materials and seal seams with adhesive to eliminate 

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

G. Interior Piping System Applications:  Insulate the following piping systems: 

1. Domestic hot water. 

2. Recirculated domestic hot water. 

3. Roof drain bodies and horizontal rainwater leaders of storm water piping. 

4. Exposed water supplies and sanitary drains of fixtures for people with disabilities. 

H. Do not apply insulation to the following systems, materials, and equipment: 

1. Flexible connectors. 

2. Sanitary drainage and vent piping. 

3. Drainage piping located in crawlspaces unless otherwise indicated. 

4. Chrome-plated pipes and fittings, except for plumbing fixtures for people with 

disabilities. 

5. Piping specialties, including air chambers, unions, strainers, check valves, plug valves, 

and flow regulators. 

3.2 INDOOR PIPING INSULATION SCHEDULE 

A. Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawlspaces. 

2. Underground piping. 

3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

B. Domestic Cold Water: 

1. NPS 1 and Smaller:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1/2 inch thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch  thick. 

c. Polyolefin:  1/2 inch thick. 

2.  NPS 1-1/4 and Larger:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1 inch thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

c. Polyolefin:  1 inch thick. 

C. Domestic Hot and Recirculated Hot Water: 



Colleton County FIRE & RESCUE Mable T. Willis Blvd. 

 HEADQUARTERS 

   

 

PLUMBING INSULATION 220700 - 4 

1. NPS 1-1/4 and Smaller:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  3/4 inch thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 

c. Polyolefin:  3/4 inch thick. 

2.  NPS 1-1/2 and Larger:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1 inch thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

c. Polyolefin:  1/2 inch thick. 

D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 

Fixtures for People with Disabilities: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1/2 inch thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 

c. Polyolefin:  1/2 inch thick. 

3.3 EQUIPMENT INSULATION SCHEDULE 

A. Domestic water and domestic hot-water hydropneumatic tank insulation shall be one of the 

following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Board:  1 inch thick and 2-lb/cu. ft. nominal density. 

3. Polyolefin:  1 inch thick. 

B. Domestic hot-water storage tank insulation shall be the following: 

1. Mineral-Fiber Board:  4 inches thick and 2-lb/cu. ft. nominal density. 

C. Domestic water storage tank insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Board:  1 inch thick and 2-lb/cu. ft. nominal density. 

3. Polyolefin:  1 inch thick. 

 

END OF SECTION 220700 
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SECTION 221116 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Performance Requirements:  Provide components and installation capable of producing 

domestic water piping systems with 80 psig unless otherwise indicated. 

B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic 

piping and components. Include marking "NSF-pw" on piping. 

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

through 9." 

PART 2 - PRODUCTS 

2.1 PIPE AND FITTINGS 

A. Steel Piping:  ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe, with ASME B16.4, 

Class 125, galvanized, standard pattern gray-iron, threaded fittings. 

B. Soft Copper Tubing:  ASTM B 88, Types K and L, water tube, annealed temper with copper 

pressure fittings, cast-copper-alloy or wrought-copper, solder-joint fittings.  Furnish wrought-

copper fittings if indicated. 

1. Joining Materials:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-

free-alloy solder. 

C. Hard Copper Tubing:  ASTM B 88, Types L and M, water tube, drawn temper with wrought-

copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

1. Copper Unions:  Cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-

to-metal seating surfaces and solder-joint or threaded ends. 

2. Joining Materials:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-

free-alloy solder. 

D. CPVC Piping:  ASTM F 441/F 441M, Schedule 40 pipe with ASTM F 438, CPVC Schedule 40 

socket-type fittings. 

E. PEX Piping:  ASTM F 877, SDR 9 PEX tube and ASTM F 1807, metal insert-type fittings with 

copper crimp rings. 

1. Manifold:  ASTM F 877, with a valve for each outlet. 

F. PVC Schedule 40 Pipe:  ASTM D 1785.  
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1. PVC Schedule 40 Fittings:  ASTM D 2466, socket type. 

G. Special-Duty Valves: 

1. Comply with requirements in Division 22 Section "Common Work Results for 

Plumbing" for bronze and cast-iron general-duty valves. 

2. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" 

for vacuum breakers, thermostatic mixing valves, hose bibs, wall hydrants, water hammer 

arresters, and strainers. 

3. CPVC and PVC Union Ball Valves:  MSS SP-122, with full-port ball, socket or threaded 

detachable end connectors, and pressure rating not less than 125 psig  at 73 deg F. 

4. CPVC and PVC Non-Union Ball Valves:  MSS SP-122, with full- or reduced-port ball, 

socket or threaded ends, and pressure rating not less than 125 psig at 73 deg F. 

5. CPVC and PVC Butterfly Valves:  With lever handle and pressure rating not less than 

150 psig at 73 deg F. 

6. CPVC and PVC Check Valves:  Swing or ball-check design and pressure rating not less 

than 150 psig at 73 deg F. 

 

PART 3 - EXECUTION 

3.1 INSTALLATIONS 

A. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 

basic piping installation requirements. 

B. Install wall penetration system at each service pipe penetration through foundation wall.  Make 

installation watertight.  Comply with requirements in Division 22 Section "Common Work 

Results for Plumbing" for wall penetration systems. 

C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, 

inside the building at each domestic water service entrance.  Comply with requirements in 

Division 22 Section "Common Work Results for Plumbing" for drain valves, strainers, and 

pressure gages. 

D. Install domestic water piping with 0.25 percent slope downward toward drain for horizontal 

piping and plumb for vertical piping. 

E. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements. 

F. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 

basic piping joint construction. 

1. Soldered Joints:  Comply with procedures in ASTM B 828 unless otherwise indicated. 

G. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 

pipe hanger and support devices. 
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H. Support vertical piping at each floor. 

3.2 INSPECTING AND CLEANING 

A. Inspect and test piping systems as follows: 

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

and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired. 

B. Clean and disinfect water distribution piping by filling system with water/chlorine solution with 

at least 50 ppm of chlorine.  Isolate with valves and allow to stand for 24 hours.  Flush system 

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

time. 

3.3 PIPING SCHEDULE 

A. Underground or Service Entrance Piping:  Schedule 80 PVC piping. 

B. Aboveground Distribution Piping:  Schedule 40 PVC piping, CPVC piping, or steel piping. 

3.4 VALVE SCHEDULE 

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

following requirements apply: 

1. Shutoff Duty:  Use bronze ball or gate valves for piping NPS 2 and smaller.  Use cast-

iron butterfly or gate valves with flanged ends for piping NPS 2-1/2 and larger. 

2. Throttling Duty:  Use bronze ball or globe valves for piping NPS 2 and smaller.  Use 

cast-iron butterfly valves with flanged ends for piping NPS 2-1/2 and larger. 

3. Hot-Water-Piping, Balancing Duty:  Calibrated balancing valves. 

4. Drain Duty:  Hose-end drain valves. 

B. Install gate valves close to main on each branch and riser serving two or more plumbing fixtures 

or equipment connections and where indicated. 

C. Install gate or ball valves on inlet to each plumbing equipment item, on each supply to each 

plumbing fixture not having stops on supplies, and elsewhere as indicated. 

D. CPVC and PVC ball, butterfly, and check valves may be used in matching piping materials. 

E. Install drain valve at base of each riser, at low points of horizontal runs, and where required to 

drain water distribution piping system. 

F. Install swing check valve on discharge side of each pump and elsewhere as indicated. 

G. Install ball valves in each hot-water circulating loop and discharge side of each pump. 
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END OF SECTION 221116 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Minimum Pressure Requirement for Soil, Waste, and Vent:  10-foot head of water. 

B. Comply with NSF 14, "Plastic Piping Components and Related Materials," for plastic piping 

components. 

PART 2 - PRODUCTS 

2.1 PIPES AND FITTINGS 

A. Copper Drainage Tube and Fittings:  ASTM B 306, Type DWV drawn temper with wrought –

copper or cast-copper, Type DWV drainage fittings. 

B. Hub-and-Spigot Cast-Iron Soil Pipe and Fittings:  ASTM A 74, Service class; ASTM C 564 

rubber gaskets. 

C. Hubless Cast-Iron Soil Pipe and Fittings:  ASTM A 888 or CISPI 301, with ASTM C 1277 

shielded couplings. 

D. PVC Plastic, DWV Pipe and Fittings:  ASTM D 2665, Schedule 40, plain ends with PVC 

socket-type, DWV pipe fittings. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 

Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

B. Install wall penetration system at each pipe penetration through foundation wall.  Make 

installation watertight.   

1. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade 

if slab is without membrane waterproofing. 

C. Make changes in direction for soil and waste drainage and vent piping using appropriate 

branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 

on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
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double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side 

with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 

change direction of flow more than 90 degrees.  Use proper size of standard increasers and 

reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 

of flow is prohibited. 

D. Lay buried building drainage piping beginning at low point of each system.  Install true to 

grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 

upstream.  Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 

each joint as completed. 

E. Install soil and waste drainage and vent piping at the following minimum slopes, unless 

otherwise indicated: 

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

smaller; 1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 

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

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

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

H. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 

I. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 

basic piping joint construction. 

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

alloy solder; and ASTM B 828 procedure unless otherwise indicated. 

K. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 

pipe hanger and support devices. 

3.2 PIPE SCHEDULE 

A. Above ground Applications:  Hubless, cast-iron soil pipe and fittings, PVC plastic, DWV pipe 

and fittings with solvent-cemented joints or Copper drainage tube and fittings with soldered 

joints. 

B. Below ground Applications:  Hubless, cast-iron soil pipe and fittings, PVC plastic, DWV pipe 

and drainage-pattern fittings with cemented joint.  PVC is not allowed in ceiling plenums where 

the plenum is used as a return air path. 

END OF SECTION 221316 
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SECTION 223300 - ELECTRIC DOMESTIC WATER HEATERS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals:  Product Data. 

B. Comply with requirements of applicable NSF, AWWA, or FDA and EPA regulatory standards 

for tasteless and odorless, potable-water-tank linings. 

C. Comply with performance efficiencies prescribed in ASHRAE 90.2, "Energy Efficient Design 

of New Low-Rise Residential Buildings." 

D. Warranties:  Submit a written warranty executed by manufacturer agreeing to repair or replace 

water heaters that fail in materials or workmanship within two years from date of Substantial 

Completion.  Failures include, but are not limited to, tanks and elements. 

PART 2 - PRODUCTS 

2.1 WATER HEATERS, GENERAL 

A. Insulation:  Suitable for operating temperature and required insulating value.  Include insulation 

material that surrounds entire tank except connections and controls. 

B. Anode Rods:  Factory installed, magnesium. 

C. Combination Temperature and Pressure Relief Valve:  ASME rated and stamped and complying 

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

setting less than water heater working-pressure rating.  Select relief valve with sensing element 

that extends into tank. 

D. Drain Valve:  Factory or field installed. 

2.2 ELECTRIC WATER HEATERS 

A. Products: 

1. General Electric; Model GE40M06AAG 

B. Household, Storage, Electric Water Heaters:  UL 174, 40-gallon capacity.  Two electric, screw-

in, immersion-type heating elements with adjustable thermostat for each element and wiring 

arrangement for non-simultaneous operation with maximum 30-A circuit. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install temperature and pressure relief valves and extend to closest floor drain. 

B. Install vacuum relief valves in cold-water-inlet piping. 

C. Install shutoff valves and unions at hot- and cold-water piping connections. 

D. Make piping connections with dielectric fittings where dissimilar piping materials are joined. 

E. Electrically ground units according to authorities having jurisdiction. 

END OF SECTION 223300 
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Summary:  General requirements for hangers and supports, vibration isolation and seismic 

restraints, and meters and gages. 

PART 2 - PRODUCTS 

2.1 HANGERS AND SUPPORTS 

A. Hanger and Pipe Attachments:  Factory fabricated with galvanized coatings; nonmetallic coated 

for hangers in direct contact with copper tubing. 

B. Building Attachments:  Powder-actuated-type, drive-pin attachments with pullout and shear 

capacities appropriate for supported loads and building materials. 

C. Mechanical-Expansion Anchors:  Insert wedge-type attachments with pullout and shear 

capacities appropriate for supported loads and building materials. 

2.2 VIBRATION ISOLATION AND SEISMIC CONTROL DEVICES 

A. Vibration Hangers: 

1. Elastomeric Hangers:  Double-deflection type, with molded, oil-resistant rubber or 

neoprene isolator elements bonded to steel housings with threaded connections for hanger 

rods.  Provide isolator with minimum 0.5-inch static deflection. 

2. Spring Hangers:  Combination coil-spring and elastomeric-insert hanger with spring and 

insert in compression.  Provide isolator with minimum 1-inch static deflection. 

B. Seismic Restraints: 

1. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 

neoprene, with a flat washer face. 

2. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of 

slotted steel channels with accessories for attachment to braced component at one end 

and to building structure at the other end and other matching components and with 

corrosion-resistant coating; and rated in tension, compression, and torsion forces. 

3. Restraining Cables: Galvanized-steel cables with end connections made of steel 

assemblies that swivel to final installation angle and utilize two clamping bolts for cable 

engagement. 
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4. Mechanical Anchor Bolts:  Seismic-rated, drill-in, and stud-wedge or female-wedge type.  

Provide anchor bolts and hardware with zinc-coated steel for interior applications and 

stainless steel for exterior applications.  Select anchor bolts with strength required for 

anchor and as tested according to ASTM E 488. 

5. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or 

urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar 

adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior 

applications and stainless steel for exterior applications.  Select anchor bolts with strength 

required for anchor and as tested according to ASTM E 488. 

2.3 PRESSURE GAGES AND TEST PLUGS 

A. Pressure Gages:  Direct-mounting, indicating-dial type complying with ASME B40.100.  Dry 

metal case, minimum 2-1/2-inch diameter with red pointer on white face, and plastic window.  

Minimum accuracy 3 percent of middle half of range.  Range two times operating pressure. 

B. Test Plug:  Corrosion-resistant brass or stainless-steel body with two self-sealing rubber core 

inserts and gasketed and threaded cap, with extended stem for units to be installed in insulated 

piping.  Minimum pressure and temperature rating 500 psig at 200 deg F. 

PART 3 - EXECUTION 

3.1 GENERAL PIPING INSTALLATIONS 

A. Install piping free of sags and bends. 

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

C. Install sleeves for pipes passing through concrete and masonry walls, gypsum board partitions, 

and concrete floor and roof slabs. 

D. Exterior Wall, Pipe Penetrations:  Mechanical sleeve seals installed in steel or cast-iron pipes 

for wall sleeves. 

E. Install unions at final connection to each piece of equipment. 

F. Install dielectric unions and flanges to connect piping materials of dissimilar metals in gas 

piping. 

3.2 GENERAL EQUIPMENT INSTALLATIONS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 

not indicated. 

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

components, unless otherwise indicated. 
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C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 

components.  Connect equipment for ease of disconnecting, with minimum interference to other 

installations.  Extend grease fittings to accessible locations. 

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

3.3 HANGERS AND SUPPORTS 

A. Comply with MSS SP-69 and MSS SP-89.  Install building attachments to structural steel. 

B. Install hangers and supports to allow controlled thermal and seismic movement of piping 

systems. 

C. Load Distribution:  Install hangers and supports so piping live and dead loading and stresses 

from movement will not be transmitted to connected equipment. 

D. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 

piping system Specification Sections, install the following types: 

1. Adjustable Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 

insulated stationary pipes, NPS 1/2 to NPS 30. 

2. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4, to allow off-

center closure for hanger installation before pipe erection. 

3. Adjustable Steel Band Hangers (MSS Type 7):  For suspension of noninsulated stationary 

pipes, NPS 1/2 to NPS 8. 

4. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated stationary 

pipes, NPS 1/2 to NPS 8. 

5. Adjustable Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated 

stationary pipes, NPS 1/2 to NPS 2. 

6. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 

system Specification Sections, install the following types: 

7. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to 

NPS 20. 

8. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 

NPS 3/4 to NPS 20, if longer ends are required for riser clamps. 

3.4 VIBRATION ISOLATION AND SEISMIC CONTROL DEVICE INSTALLATION 

A. Adjust vibration isolators to allow free movement of equipment limited by restraints. 

B. Install resilient bolt isolation washers and bushings on equipment anchor bolts. 

C. Install cables so they do not bend across sharp edges of adjacent equipment or building 

structure. 

END OF SECTION 230500 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. This Section includes testing and balancing to produce design objectives for air and hydronic 

systems. 

B. Certified Reports:  Submit two copies of reports prepared, as specified in this Section, on 

approved forms certified by test and balance firm. 

C. TAB Firm Qualifications:  Engage a TAB firm certified by either AABC or NEBB. 

D. TAB Report Forms:  Use standard forms from AABB, NEBB or SMACNA. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 

conditions in systems' designs that may preclude proper test and balance of systems and 

equipment. 

B. Examine approved submittal data of HVAC systems and equipment. 

C. Examine system and equipment installations to verify that they are complete and that testing, 

cleaning, adjusting, and commissioning specified in individual Sections have been performed. 

D. Examine HVAC system and equipment installations to verify that indicated balancing devices, 

such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and 

fittings, and manual volume dampers, are properly installed, and that their locations are 

accessible and appropriate for effective balancing and for efficient system and equipment 

operation. 

E. Examine systems for functional deficiencies that cannot be corrected by adjusting and 

balancing. 

F. Examine HVAC equipment to ensure that clean filters have been installed, belts are aligned and 

tight, and equipment with functioning controls is ready for operation. 

G. Examine terminal units, such as air terminals, to verify that they are accessible and their 

controls are connected and functioning. 
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H. Examine automatic temperature system components to verify the following: 

1. Dampers, valves, and other controlled devices are operated by the intended controller. 

2. Dampers and valves are in the position indicated by the controller. 

3. Integrity of dampers and valves for free and full operation and for tightness of fully 

closed and fully open positions.  This includes dampers in multizone units, mixing boxes, 

and variable-air-volume terminals. 

4. Automatic modulating and shutoff valves, including two-way valves and three-way 

mixing and diverting valves, are properly connected. 

5. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and 

cold walls. 

6. Sensors are located to sense only the intended conditions. 

7. Sequence of operation for control modes is according to the Contract Documents. 

8. Controller set points are set at indicated values. 

9. Interlocked systems are operating. 

10. Changeover from heating to cooling mode occurs according to indicated values. 

I. Report deficiencies discovered before and during performance of test and balance procedures. 

3.2 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 

in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air 

Conditioning Systems", NEBB's "Procedural Standards for Testing, Adjusting, and Balancing 

of Environmental Systems", or SMACNA's "HVAC Systems - Testing, Adjusting, and 

Balancing", and this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 

minimum extent necessary to allow adequate performance of procedures.  After testing and 

balancing, close probe holes and patch insulation with new materials identical to those removed.  

Restore vapor barrier and finish according to insulation Specifications for this Project. 

C. Mark equipment and balancing device settings with paint or other suitable, permanent 

identification material, including damper-control positions, valve position indicators, fan-speed-

control levers, and similar controls and devices, to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP). 

3.3 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare schematic diagrams of systems' "as-built" duct layouts. 

B. For variable-air-volume systems, develop a plan to simulate diversity. 

C. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 

D. Verify that motor starters are equipped with properly sized thermal protection. 

E. Check for airflow blockages. 
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F. Check condensate drains for proper connections and functioning. 

G. Check for proper sealing of air-handling unit components. 

H. Check for proper sealing of air duct system. 

3.4 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports with pertinent design data; number in sequence starting at pump to end of 

system.  Check the sum of branch-circuit flows against approved pump flow rate. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in addition to the 

general preparation procedures specified above: 

1. Open all manual valves for maximum flow. 

2. Check expansion tank liquid level. 

3. Check makeup-water-station pressure gage for adequate pressure for highest vent. 

4. Set system controls so automatic valves are wide open to heat exchangers. 

5. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so 

motor nameplate rating is not exceeded. 

3.5 TOLERANCES 

A. Set HVAC system airflow and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus 5 to plus 10 percent. 

2. Air Outlets and Inlets:  0 to minus 10 percent. 

3. Heating-Water Flow Rate:  0 to minus 10 percent. 

4. Cooling-Water Flow Rate:  0 to minus 5 percent. 

END OF SECTION 230593 
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SECTION 230700 - HVAC INSULATION 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals:  Product Data for each type of HVAC insulation material. 

B. Quality Assurance:  Labeled with maximum flame-spread index of 25 and maximum smoke-

developed index of 50 according to ASTM E 84. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 

ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

B. Mineral-Fiber Blanket Insulation:  Comply with ASTM C 553, Type II and ASTM C 1290, 

Type I. 

C. Polyolefin Insulation:  Unicellular, polyethylene thermal plastic insulation.  Comply with 

ASTM C 534 or ASTM C 1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for 

sheet materials. 

D. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

E. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

F. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient 

services. 

PART 3 - EXECUTION 

3.1 INSULATION INSTALLATION 

A. Comply with requirements of the Midwest Insulation Contractors Association's "National 

Commercial & Industrial Insulation Standards" for insulation installation on pipes and 

equipment. 

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

Install insulation continuously through walls and partitions. 
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C. Insulation Installation at Fire-Rated Wall, Partition, and Floor Penetrations:  Install insulation 

continuously through penetrations.  Seal penetrations.  Comply with requirements in 

Division 07 Section "Penetration Firestopping." 

D. Flexible Elastomeric Insulation Installation: 

1. Seal longitudinal seams and end joints with adhesive to eliminate openings in insulation 

that allow passage of air to surface being insulated. 

2. Insulation Installation on Pipe Fittings and Elbows:  Install mitered sections of pipe 

insulation.  Secure insulation materials and seal seams with adhesive to eliminate 

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

E. Mineral-Fiber Insulation Installation: 

1. Insulation Installation on Straight Pipes and Tubes:  Where vapor barriers are indicated, 

seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint 

sealant. 

2. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and 

insulation pins. 

3. For ducts and plenums with surface temperatures below ambient, install a continuous 

unbroken vapor barrier. 

F. Polyolefin Insulation Installation: 

1. Seal split-tube longitudinal seams and end joints with adhesive to eliminate openings in 

insulation that allow passage of air to surface being insulated. 

2. Insulation Installation on Pipe Fittings and Elbows:  Install mitered sections of polyolefin 

pipe insulation.  Secure insulation materials and seal seams with adhesive to eliminate 

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

G.  Plenums and Ducts Requiring Insulation: 

1. Concealed and exposed supply and outdoor air. 

2. Concealed and exposed return air located in nonconditioned space. 

3. Concealed and exposed exhaust between isolation damper and penetration of building 

exterior. 

H. Plenums and Ducts Not Insulated: 

1. Metal ducts with duct liner. 

2. Factory-insulated plenums and casings. 

3. Flexible connectors. 

4. Vibration-control devices. 

5. Factory-insulated access panels and doors. 

I. Piping Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawlspaces. 

2. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 
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3.2 DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed duct insulation shall be one of the following: 

1. Flexible Elastomeric: 1 inch thick. 

2. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 

3. Polyolefin:  1 inch thick. 

B. Exposed duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 

3. Polyolefin:  1 inch thick. 

3.3 HVAC PIPING INSULATION SCHEDULE 

A. Refrigerant Suction and Hot-Gas Piping:  Insulation shall be[ one of] the following: 

1. Flexible Elastomeric: 1 inch thick. 

2. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick. 

3. Polyolefin:  1 inch thick. 

B. Refrigerant Suction and Hot-Gas Flexible Tubing:  Insulation shall be the following: 

1. Flexible Elastomeric: 1 inch thick. 

2. Polyolefin:  1 inch thick. 

END OF SECTION 230700 
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SECTION 232300 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Comply with ASME B31.5, "Refrigerant Piping," and with ASHRAE 15, "Safety Code for 

Mechanical Refrigeration." 

PART 2 - PRODUCTS 

2.1 TUBES AND FITTINGS 

A. Copper Tube:  ASTM B 88, Types K and L and ASTM B 280, Type ACR. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper 

socket fittings on copper pipe. 

2.2 VALVES 

A. Thermostatic Expansion Valve:  Comply with ARI 750; forged brass or steel body, stainless-

steel internal parts, copper tubing filled with refrigerant charge for 40 deg F suction 

temperature; 450-psig working pressure, and 240 deg F operating temperature. 

B. Solenoid Valves:  Comply with ARI 760; 240 deg F temperature rating, 400-psig working 

pressure, 240 deg F operating temperature; and 24-V normally closed holding coil. 

2.3 REFRIGERANT PIPING SPECIALTIES 

A. Strainers:  Welded steel with corrosion-resistant coating and 100-mesh stainless-steel screen 

with socket ends; 500-psig working pressure and 275 deg F working temperature. 

B. Moisture/Liquid Indicators: 500-psig operating pressure, 240 deg F operating temperature; with 

replaceable, polished, optical viewing window and color-coded moisture indicator. 

C. Filter Dryers:  500-psig operating pressure; 240 deg F operating temperature; with replaceable 

core kit, gaskets, and filter cartridge. 

D. Mufflers:  Welded steel with corrosion-resistant coating and socket ends; 500-psig operating 

pressure; 240 deg F operating temperature. 

E. Refrigerant:  ASHRAE 34, R-410A. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with requirements in Division 23 Section "Common Work Results for HVAC" for 

basic piping installation requirements. 

B. Install wall penetration system at each pipe penetration through foundation wall.  Make 

installation watertight.  Comply with requirements in Division 23 Section "Common Work 

Results for HVAC" for wall penetration systems. 

C. Install refrigerant piping and charge with refrigerant according to ASHRAE 15. 

D. Belowground, install copper tubing in PVC conduit.  Vent conduit outdoors. 

E. Insulate suction lines to comply with Division 23 Section "HVAC Insulation." 

F. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 

compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 

3. Install traps and double risers to entrain oil in vertical runs. 

4. Liquid lines may be installed level. 

G. Install solenoid valves upstream from each thermostatic expansion valve.  Install solenoid 

valves in horizontal lines with coil at top. 

H. Install thermostatic expansion valves as close as possible to distributors on evaporator coils. 

I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or 

at the inlet of the evaporator coil capillary tube. 

J. Install strainers upstream from and adjacent to solenoid valves, thermostatic expansion valves, 

and compressors unless they are furnished as an integral assembly for device being protected: 

K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 

fittings. 

3.2 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines:  Copper, Type K or Type L, annealed- or drawn-temper tubing and wrought-

copper fittings with soldered joints. 

B. Hot-Gas and Liquid Lines:  Copper, Type K or Type L, annealed- or drawn-temper tubing and 

wrought-copper fittings with soldered joints. 

END OF SECTION 232300 
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SECTION 233100 - HVAC DUCTS AND CASINGS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Summary:  Metal and nonmetal ducts and accessories in pressure classes 2-inch wg or less and a 

maximum velocity of 2400 fpm. 

B. Submittals:  Product Data for fire and smoke dampers and Shop Drawings detailing duct 

layout and including locations and types of duct accessories, duct sizes, transitions, radius 

and vaned elbows, special supports details, and inlets and outlet types and locations. 

C. Comply with NFPA 90A for systems serving spaces more than 25,000 cu. ft. in volume or 

building Types II, IV, and V construction more than 3 stories in height. 

D. Comply with NFPA 90B for systems serving spaces in 1- or 2-family dwellings or serving 

spaces less than 25,000 cu. ft.. 

E. Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking 

Operations," Chapter 3, "Duct System," for range hood ducts, except single-family residential 

usage, unless otherwise indicated. 

F. Comply with UL 181 and UL 181A for ducts and closures. 

PART 2 - PRODUCTS 

2.1 DUCTS 

A. Galvanized Steel Sheet:  Forming steel with minimum G60 hot-dip galvanized coating. 

B. Carbon-Steel Sheets:  ASTM A 366/A 366M, cold-rolled sheets; commercial quality; with 

oiled, matte finish for exposed ducts. 

C. Stainless Steel:  ASTM A 480/A 480M, Type 316, and having a No. 2D finish for concealed 

ducts and No. 4 for exposed ducts. 

D. Fibrous-Glass Duct Board:  Comply with UL 181, Class 1, 1-inch-thick, fibrous glass with fire-

resistant, reinforced foil-scrim-kraft barrier, and having the air-side surface treated to prevent 

erosion. 

E. Duct Liner:  ASTM C 1071, Type II, 1 inch thick; with an airstream surface coated with a high-

temperature-resistant coating. 

1. Adhesive:  ASTM C 916, Type I. 

2. Mechanical Fasteners: Galvanized steel pin, length required to penetrate liner plus a 

maximum 1/8-inch projection into the airstream. 
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F. Joint and Seam Tape, and Sealant:  Comply with UL 181A. 

G. Rectangular Metal Duct Fabrication:  Comply with SMACNA's "HVAC Duct Construction 

Standard" for metal thickness, reinforcing types and intervals, tie-rod applications, and joint 

types and intervals. 

H. Fibrous-Glass Duct Fabrication:  Comply with SMACNA's "Fibrous Glass Duct Construction 

Standard." 

I. Fibrous-Glass Liner:  Comply with NFPA 90A or NFPA 90B and with NAIMA AH124. 

1. Thickness: 1 inch. 

2. Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916. 

3. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment, mechanical 

attachment, or welding attachment. 

2.2 ACCESSORIES 

A. Volume-Control Dampers:  Factory-fabricated volume-control dampers, complete with required 

hardware and accessories.  Single blade and multiple opposed blade, standard leakage rating, 

and suitable for horizontal or vertical applications. 

B. Fire Dampers:  Factory-fabricated fire dampers, complete with required hardware and 

accessories.  UL labeled according to UL 555, "Fire Dampers." 

C. Ceiling Fire Dampers:  Factory-fabricated fire dampers, complete with required hardware and 

accessories.  UL listed and labeled; comply with the construction details for the tested 

floor/roof-ceiling assemblies as indicated in UL's "Fire Resistance Directory." 

D. Smoke Dampers:  Factory-fabricated smoke and fire dampers, complete with required hardware 

and accessories.  UL labeled according to UL 555S, "Leakage Rated Dampers for Use in Smoke 

Control Systems." Combination fire and smoke dampers shall also be UL labeled for 1-1/2-hour 

rating according to UL 555, "Fire Dampers." 

E. Flexible Connectors:  Flame-retarded or noncombustible fabrics, coatings, and adhesives 

complying with UL 181, Class 1. 

F. Flexible Ducts:  Spiral-wound steel spring with flameproof vinyl sheathing. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Duct System Pressure Class:  Construct and install each duct system for the specific duct 

pressure classification indicated. 

B. Conceal ducts from view in finished and occupied spaces. 

C. Avoid passing through electrical equipment spaces and enclosures. 
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D. Dishwasher Exhaust Duct Installation:  Comply with SMACNA's "HVAC Duct Construction 

Standard." 

E. Support and connect metal ducts according to SMACNA's "HVAC Duct Construction 

Standard." 

F. Support and connect fibrous-glass ducts according to SMACNA's "Fibrous Glass Duct 

Construction Standard." 

G. Install duct accessories according to details of construction as shown in SMACNA standards. 

H. Install volume-control dampers in lined duct with methods to avoid damage to liner and to 

avoid erosion of duct liner. 

I. Install fire and smoke dampers according to manufacturer's UL-approved written instructions. 

J. Install fusible links in fire dampers. 

3.2 TESTING, ADJUSTING, AND BALANCING 

A. Balance airflow within distribution systems, including submains, branches, and terminals to 

indicated quantities. 

END OF SECTION 233100 
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SECTION 233423 - HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals:  Product Data. 

B. Bear the AMCA seal. 

C. Comply with UL 705. 

D. 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. 

PART 2 - PRODUCTS 

2.1 CENTRIFUGAL VENTILATORS 

A. Basis-of-Design Product:  Product indicated on Drawings 

B. Refer to plans Housing:  Removable, spun-aluminum, dome top and outlet baffle extruded-

aluminum, rectangular top, galvanized-steel, mushroom-domed top; square, one-piece, 

aluminum base with venturi inlet cone. 

1. Wall-Mounting Units:  Aluminum rectangular base with venturi inlet cone, motor mount, 

and vibration isolators designed for wall mounting. 

C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 

D. Belt-Driven Drive Assembly:  Resiliently mounted to housing: 

1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub. 

2. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 

3. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 

4. Fan and motor isolated from exhaust airstream. 

E. Accessories: 

1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted  outside 

fan housing, factory wired through an internal aluminum conduit. 

2. Bird Screens:  Removable, 1/2-inch mesh, aluminum or brass wire. 

3. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; 

factory set to close when fan stops. 
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4. Motorized Dampers:  Parallel-blade dampers mounted in curb base with electric actuator; 

wired to close when fan stops. 

 

F. Capacities and Characteristics: 

 

1. Airflow:  Refer to plans  

2. Static Pressure:  Refer to plans 

3. Motor Horsepower:  Refer to plans 

4. Fan RPM:  Refer to plans 

5. Volts:  Refer to plans Phase:  Refer to plans 

6. Hertz:  60. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fans with sidewall supports, backdraft dampers and wall louvers. 

B. Ground power ventilators. 

END OF SECTION 233423 
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submit Product Data, including color charts for factory finishes. 

PART 2 - PRODUCTS 

2.1 OUTLETS AND INLETS 

A.  Duct Registers: 

1. Products: 

a. Price Model 520D, as S1 shown on drawing M2.0. 

2. Material:  Steel. 

3. Finish:  Baked enamel, color selected by Architect. 

4. Mounting:  Surface mounted. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Coordinate location and installation with duct installation and installation of other ceiling- and 

wall-mounted items. 

B. Locate ceiling diffusers, registers, and grilles, as indicated on Drawings.  Unless otherwise 

indicated, locate units on center line of acoustical ceiling panels. 

END OF SECTION 233713 


