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a. steel bands 
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a. Pittsburgh Corning “FoamGlass” or approved equal
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5. Indoor concealed range hood exhaust ductwork (2 hour UL Rated) 

6. Indoor exposed oven and dishwasher exhaust ductwork. 

7. Indoor concealed oven and dishwasher ductwork. 

 

Items not insulated unless otherwise indicated.  Do not apply insulation to the following systems, 

materials, and equipment: 

1. Fibrous-glass ducts. 

2. Metal ducts with duct liner. 

3. Factory-insulated flexible ducts. 

4. Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections. 

5. Flexible connectors. 

6. Vibration-control devices. 

7. Testing agency labels and stamps. 

8. Nameplates and data plates. 

9. Access panels and doors in air-distribution systems. 

 

No supply air duct shall be internally insulated un
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Outdoor Duct and Plenum Application Schedule: 

Service:  Round, supply-air ducts. 

1. Material:  Mineral-fiber board 

2. Thickness:  Per Design Professional Requirements   

3. Number of Layers: One 

4. Field-Applied Jacket:  Glass cloth  

5. Field Applied Jacket:  FSK Material 

6. Field Applied Jacket:  PVC 

7. Field Applied Jacket:  Aluminum 

a. Aluminum Thickness: Per Design Professional Requirements   

b. Corrugation Dimension: Per Design Professional Requirements   

8. Field-Applied Jacket:  Stainless steel. 

a. Corrugation Dimension:  Per Design Professional Requirements   

9. Vapor Retarder Required:  Yes 

Service:  Round, return-air ducts 

1. Material:  Mineral-fiber board 

2. Thickness: Per Design Professional Requirements   

3. Number of Layers:  One 

4. Field-Applied Jacket:  Glass cloth  

5. Field Applied Jacket:  Foil and paper 

6. Field Applied Jacket:  PVC 

7. Field Applied Jacket:  Aluminum 

a. Aluminum Thickness: Per Design Professional Requirements   

b. Corrugation Dimension: Per Design Professional Requirements   

8. Field-Applied Jacket:  Stainless steel. 

a. Corrugation Dimension:  Per Design Professional Requirements   

9. Vapor Retarder Required:  Yes 

 

Service:  Rectangular, supply-air ducts. 

1. Material:  Mineral-fiber board 

2. Thickness:  Per Design Professional Requirements   

3. Number of Layers: One 

4. Field-Applied Jacket:  Glass cloth  
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5. Field Applied Jacket:  Foil and paper 

6. Field Applied Jacket:  PVC 

7. Field Applied Jacket:  Aluminum 

a. Aluminum Thickness:  Per Design Professional Requirements   

b. Corrugation Dimension:  Per Design Professional Requirements   

8. Field-Applied Jacket:  Stainless steel. 

a. Corrugation Dimension:  Per Design Professional Requirements   

9. Vapor Retarder Required:  Yes 

 

Service:  Rectangular, return-air ducts. 

1. Material:  Mineral-fiber board 

2. Thickness:  Per Design Professional Requirements   

3. Number of Layers: One 

4. Field-Applied Jacket:  Glass cloth  

5. Field Applied Jacket:  Foil and paper 

6. Field Applied Jacket:  PVC 

7. Field Applied Jacket:  Aluminum 

a. Aluminum Thickness: Per Design Professional Requirements   

b. Corrugation Dimension:  Per Design Professional Requirements   

8. Field-Applied Jacket:  Stainless steel. 

a. Corrugation Dimension: Per Design Professional Requirements   

9. Vapor Retarder Required:  Yes 

 

Valves 

This section shall be followed for all valves common to several mechanical piping systems. It shall 

include all valves and connections. 

Use gate valves for isolation and shut off duty. Do not use for throttling or balancing duty. 

Gate Valves, 2-1/2 Inches and Smaller: Class 125, 200-psi cold working pressure (CWP), or Class 150, 

300-psi CWP; cast-bronze body and bonnet, solid-bronze wedge, rising stem, teflon-impregnated 

packing with bronze packing nut, threaded or soldered end connections; and with malleable-iron hand 

wheel.  
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Gate Valves, 3 Inches and Larger: Class 125, 200-psi CWP, cast-iron body and bonnet, solid cast-iron 

wedge, brass-alloy stem, outside screw and yoke, teflon-impregnated packing with 2-piece packing 

gland assembly, flanged end connections; and with cast-iron hand wheel.  

 

Ball valves shall be used for all isolation type applications, except in steam systems. Ball valves may 

also be used for throttling duties. It is recommended ball valves larger than 6” not be used. 

 

Ball Valves, 2-1/2 Inches and Smaller: Class 125, 200-psi CWP, or Class 150, 300-psi CWP, bronze 

body and bonnet, 2-piece construction; chrome-plated brass ball, full size port; blowout proof; bronze or 

brass stem; teflon seats and seals; threaded or soldered end connections:  

1. Operator: Vinyl-covered steel lever handle.  

2. Stem Extension: For valves installed in insulated piping.  

3. Memory Stop: For operator handles.  

 

Ball Valves, 3 Inches thru 6 inches: Class 125, 200-psi CWP, or Class 150, 300-psi CWP, bronze body 

and bonnet, 2-piece construction; chrome-plated brass ball, full size port; blowout proof; bronze or 

brass stem; teflon seats and seals; flanged end connections:  

1. Operator: Lever operators with lock.  

2. Stem Extension: For valves installed in insulated piping.  

3. Memory Stop: Where required.  

Plug valves shall be used only for shut off duty. 

 

Plug Valves: 175-psi CWP, cast-iron body and bonnet, cast-iron plug, teflon packing, flanged end 

connections:  

• Operator: Lever or Square head. 

Globe valves maybe used for both shut off and throttling duty. 

 

Globe Valves, 2-1/2 Inches and Smaller: Class 125, 200-psi CWP, or Class 150, 300-psi CWP; cast-

bronze body and screwed bonnet, bronze, or teflon disc, silicon bronze-alloy stem, teflon-impregnated 

packing with bronze nut, threaded or soldered end connections; and malleable-iron hand wheel.  
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Globe Valves, 3 Inches and Larger: Class 125, 200-psi CWP, cast-iron body and bolted bonnet with 

bronze fittings, renewable bronze seat and disc, brass-alloy stem, outside screw and yoke, teflon-

impregnated packing with cast-iron follower, flanged end connections; and with cast-iron hand wheel.  

 

Butterfly valves may be used for both shut off and throttling duty. 

 

Butterfly Valves: 200-psi CWP, 150-psi maximum pressure differential, cast-iron body and bonnet, 

extended neck, stainless-steel stem, field-replaceable EPDM or Buna N sleeve and stem seals, lug 

style:  

1. Disc Type: Aluminum bronze.  

2. Operator for Sizes 2 Inches to 6 Inches: Lever handle with latch lock. 

Swing Check Valves, 2-1/2 Inches and Smaller: Class 125, 200-psi CWP, or Class 150, 300-psi CWP; 

horizontal swing, Y-pattern, cast-bronze body and cap, rotating bronze disc with composition seat, 

threaded end connections:  

 

Swing Check Valves, 3 Inches and Larger: Class 125, 200-psi CWP, cast-iron body and bolted cap, 

horizontal-swing bronze disc, flanged end connections.  
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All soldered joints shall be made with high temperature solid string or wire solder, 95% tin, 5% 

antimony, using non-corrosive paste flux. 50-50 or 40-60 low temperature solder shall not be used.  

Select valves with the following ends or types of pipe/tube connections:  

1. Copper Tube Size, 2 Inches and Smaller: Solder ends, except provide threaded ends for 

heating hot water and low-pressure steam service.  

2. Steel Pipe Sizes, 2 Inches and Smaller: threaded.  

3. Steel Pipe Sizes, 2 ½ Inches and Larger: flanged.  

  

Application Schedule: 

Use gate, ball, and butterfly valves for shutoff duty; globe, ball, and butterfly for throttling duty.  

Application Schedule: 

Domestic Water Systems: Use the following valve types:  

1. Gate Valves: Class 125, bronze or cast-iron body to suit piping system.  

2. Ball Valves: Class 150, 300-psi CWP, with stem extension.  

3. Plug Valves: Neoprene-faced plug, Buna N packing.  

4. Globe Valves: Class 125, bronze or cast-iron body to suit piping system, and bronze disc.  

5. Butterfly Valves: Nickel-plated ductile iron disc; EPDM sleeve and stem seals.  

6. Bronze Swing Check: Class 125, with rubber seat.  

7. Check Valves: Class 125, swing or wafer type as indicated.  

 

Heating Water Systems: Use the following valve types:  

1. Gate Valves: Class 150, bronze or cast-iron body to suit piping system.  

2. Ball Valves: Class 150, 300-psi CWP, with stem extension and memory stop.  

3. Plug Valves: teflon packing.  

4. Globe Valves: Class 150, bronze or cast-iron body to suit piping system, and bronze disc.  

5. Butterfly Valves: Nickel-plated ductile iron disc; EPDM sleeve and stem seals. 

6. Bronze Swing Check: Class 150, with composition seat.  

7. Check Valves: Iron swing, wafer, or lift type, as indicated. Swing check shall be Class 150 

with bronze seat ring.  

Steam and Condensate Return Systems: Use the following valve types:  

1. Gate Valves: Class 150, bronze body; or Class 125, cast-iron body.  

2. Ball Valves: Class 150, 300-psi CWP, with stem extension.  

3. Plug Valves: teflon packing.  

4. Globe Valves: Class 150, bronze body with teflon disc; or Class 125, cast-iron body.  
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5. Check Valves: Class 150, bronze body swing check with composition seat; Class 150, cast-

iron body swing check with bronze seat ring; or Class 125, cast-iron body wafer check.  

 

Chilled-Water Systems: Use the following valve types:  

1. Gate Valves: Class 150, bronze body; or Class 125, cast-iron body.  

2. Ball Valves: Class 150, 300-psi CWP, with stem extension and memory stop.  

3. Plug Valves: Buna N packing.  

4. Globe Valves: Class 125, bronze body with bronze
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Steel Pipe,
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 PVC and CPVC Piping shall not be used in hydronic piping systems. 

 

Piping Applications: 

Hot and Chilled Water: 2” and smaller, aboveground, use Type L drawn-temper copper tubing with 

soldered joints.  Below ground or within slabs, use Type K annealed-temper copper tubing with 

soldered joints.  Use the fewest possible joints below ground and within slabs. 

 

Hot and Chilled Water, 2-1/2” and Larger:  Schedule 40 steel pipe with welded and flanged joints. 

 

Condensate Drain Lines:  Type L drawn-temper copper tubing with soldered joints. 

 

Chilled Water 

The chilled water piping will include a de-coupler piping design that allows the incoming chilled water to 

circulate through the building system and is separated from the tunnel and other chiller systems by an 

interconnecting pipe from the supply and return piping.   The chilled water shall circulate through the 

building chilled water pumps supplying as much cooling to the building without sacrificing comfort.   

“Cross feeding” or “short-circuiting” of the supply and return waters shall be prevented by having 

actuated modulating valves to return chilled water 
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Furnish a cast-iron receiver tank with strainer. Provide the necessary float switches and alternator. 

Alternate the pumps and give standby service automatically. Furnish a receiver with condensate return, 

vent overflow, drain connections, water level gauge, thermometer and strainer. 

 

Mount NEMA II control cabinet on the unit; include magnetic starters, circuit breakers, cover interlock, 

alternator, test button and fused control circuit transformer. Provide Domestic Series CB.  

 

Specify Spence pressure reducing valves (PRV’s) and steam pilots or approved equal. 

 

Natural Gas Piping 

Within two (2) feet of building line and above grade in accessible locations for 2” or smaller, specify 

black steel ASTM A53 standard weight with 150-pound black malleable screwed fittings. For 2 ½ " and 

larger, specify black steel ASTM A53 standard weigh
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With prior approval of Engineer and Owner’s Representative, joints and fittings may be of mechanical 

fitting type. Mechanical fittings shall be IAPMO/UPC listed. Permaset or equal approved by Engineer. 

Transitions from polyethylene to steel pipe shall be by factory fabricated transition fitting (i.e., Central 

Double “0” Seal) or transition riser (Central Plast
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throughout the entire operating range of the air valve, regardless of the pressure changes in 
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State, Federal, Local building and fire codes. Balancing dampers shall be provided at each branch of 

supply mains.  Design of duct system (round, rectangular, oval, etc.) shall be coordinated with all other 

trades for clearances, maintenance, and proper air flows.  Internally lined ducts are not preferred and 

will be allowed only with the Owner’s consent.  Dampers located above hard ceilings shall have 

extended balancing adjustment rods for manual adjustment. OBD grills are not preferred in the system. 

Ducts shall be tested according to SMACNA “HVAC Air Duct Leakage Test Manual”. 

 

Air and Dirt Separator 

If required, specify Spirotherm air and dirt separator or approved equal. 
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system controls. In the event of a major renovation to a building, if applicable, the entire system shall be 

upgraded. 

  

Control work includes, but is not necessarily limited to, the following systems: 

1. Unitary HVAC equipment controls. 

2. Packaged air conditioning unit (PACU) humidity control and high humidity override. 

3. DX AHU system(s) and activation/control of zone electric duct heater. 

4. Exhaust fans start/stop or enable/disable. 

5.
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RETURN FAN SPEED 

SUPPLY FAN COMMAND & 

STATUS 

SUPPLY FAN SPEED 

HIGH STATIC ALARM 
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For Emergency Maintenance (EM), graphic screens for HVAC systems should show the air handling 

units, their locations and room numbers.    
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The Controls Contractor or Subcontractor shall coordinate proposing/ bidding and execution of the work 

with that of other trades, including mechanical (ducting), testing, adjusting, and balancing, and 

electrical (including fire alarm). Full cooperation and coordination with the other trades shall be 

required. The controls contractor/subcontractor shall be responsible for verifying proper installation (to 

be done by mechanical trades) of all wells, ports, taps, etc. needed for installation of all control and 

instrumentation devices. 

 

Specify All equipment, components, parts, materials, peripherals, etc. provided shall be the latest 

current versions offered by the respective manufacturer, and shall be fully compatible with all other 

equipment, etc. provided at any other time throughout the warranty period plus 4 years. Should updated 

versions of equipment be provided which are not fully compatible with earlier equipment provided (e.g. 

a requirement to add hardware or software "interfacing" between an earlier and later generation results 

in the systems not being fully compatible), Controls Contractor and Manufacturer shall replace earlier 

equipment with the later version at Controls Contra
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Provide an enlarged floor plan, which shall display room temperatures and provide links to Building 

Equipment Level graphics. On each floor plan graphic, provide navigation links to all building levels and 

menus with links to other building graphics. Provide one graphic for each HVAC system including fan 

systems, chilled water systems, hot water systems, steam systems, return fan systems and other 

systems as appropriate for project specifics. 

 

Minimum graphics update rates: 

Display Refresh: 20 dynamic points in 10 seconds, with automatic refresh every 20 seconds 

Object Command: 5 seconds 

Object Scan: 5 seconds 
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Keep these strainers in service until the equipment has been tested, then remove 

either entire strainer or straining element only. Fit strainers with a line size blow off 

valve. Provide backflow protection for the domestic water when connected to the 

system being flushed. 

6. Circulate a chemical cleaner in chilled, heating, condenser water piping systems to 

remove mill scale, grease, oil and silt. Circulate Owner approved detergent with 

Owner approved anti-foam compound. Circulate for 48 hours or as required by 

Owner, flush system and replace with clean water. Dispose of circulated water with 

chemicals as per local code requirements. Submit all chemicals to Owner/Engineer 


