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SECTION 23 05 29 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes:  
1. Pipe hangers and supports. 
2. Hanger rods. 
3. Inserts. 
4. Flashing. 
5. Sleeves. 

B. Related Sections:  
1. Section 23 22 13 - Steam and Condensate Heating Piping: Execution requirements for 

placement of hangers and supports specified by this section. 

1.2 REFERENCES 

A. American Society of Mechanical Engineers:  
1. ASME B31.9 - Building Services Piping. 

1.3 DEFINITIONS 

1.4 SYSTEM DESCRIPTION 

A. Firestopping Materials:  Comply with requirements of Section 07 84 00. 

1.5 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate system layout with location including critical dimensions, sizes, and 
pipe hanger and support locations and detail of trapeze hangers. 

C. Product Data:  
1. Hangers and Supports: Submit manufacturers catalog data including load capacity. 

D. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers. 
Indicate calculations used to determine load carrying capacity of trapeze, multiple pipe, and riser 
support hangers. 

E. Manufacturer's Installation Instructions:  
1. Hangers and Supports: Submit special procedures and assembly of components. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 
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G. Maintain one copy of each document on site. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section with 
minimum three years experience. 

B. Installer: Company specializing in performing Work of this section with minimum 3 years 
experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and 
protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's identification. 

C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing in 
original packaging. 

1.8 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds. 

B. Furnish five year manufacturer warranty for pipe hangers and supports. 

PART 2 PRODUCTS 

2.1 PIPE HANGERS AND SUPPORTS 

A. Manufacturers:  
1. ERICO International Corporation. 
2. Hilti, Inc. 
3. NIBCO INC.
4. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Steam and Steam Condensate Piping:  
1. Conform to ASME B31.1. 
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring. 
3. Hangers for Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis. 
4. Hangers for Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll, double 

hanger. 
5. Multiple or Trapeze Hangers for Pipe Sizes 4 inches and Smaller: Steel channels with 

welded spacers and hanger rods. 
6. Multiple or Trapeze Hangers for Pipe Sizes 6 inches and Larger: Steel channels with welded 

spacers and hanger rods; cast-iron roll and stand. 
7. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hooks. 
8. Wall Support for Pipe Sizes 4 to 5 inches: Welded steel bracket and wrought steel clamp. 
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9. Wall Support for Pipe Sizes 6 inches and Larger: Welded steel bracket and wrought steel 
clamp; adjustable steel yoke and cast iron roll. 

10. Vertical Support: Steel riser clamp. 
11. Floor Support for Pipe Sizes 4 inches and Smaller: Cast iron adjustable pipe saddle, lock nut, 

nipple, floor flange, and concrete pier or steel support. 
12. Floor Support for Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and stand steel 

screws, and concrete pier or steel support. 
13. Copper Pipe Support: Copper-plated carbon-steel ring. 

2.2 ACCESSORIES 

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

2.3 INSERTS 

A. Manufacturers:  
1. ERICO International Corporation. 
2. Hilti, Inc. 
3. Substitutions:  Section 01 60 00 - Product Requirements. 

B. 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 butyl; 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. 

C. Sleeves for Round Ductwork: Galvanized steel. 

D. Sleeves for Rectangular Ductwork: Galvanized steel or wood. 
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E. Sealant:  Acrylic. 

PART 3 EXECUTION 

3.1 INSTALLATION - INSERTS 

A. Install inserts for placement in concrete forms. 

B. Install 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 4 inches and 
larger. 

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with 
recessed square steel plate and nut above slab. 

3.2 INSTALLATION - PIPE HANGERS AND SUPPORTS 

A. Install in accordance with ASME B31.1. 

B. Support horizontal piping as scheduled. 

C. Install hangers with minimum 1/2 inch space between finished covering and adjacent work. 

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

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

F. Support vertical piping at every floor. 

G. Where piping is installed in parallel and at same elevation, provide multiple pipe 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. 

L. Provide clearance in hangers and from structure and other equipment for installation of insulation. 
Refer to Section 22 07 00. 



[C59-02331] 

Hangers and Supports for HVAC Piping and Equipment 
23 05 29 - 5 

3.3 INSTALLATION - FLASHING 

A. Provide flexible flashing and metal Counterflashing where piping and ductwork penetrate 
weather or waterproofed walls, floors, and roofs. 

B. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms for sound 
control. 

C. Provide curbs for roof installations 14 inches minimum high above roofing surface. Flash and 
counter-flash with sheet metal; seal watertight. Attach Counterflashing to equipment and lap base 
flashing on roof curbs. Flatten and solder joints. 

D. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars above roof 
jacks. Screw vertical flange section to face of curb. 

3.4 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with mechanical sleeve seals. 

B. Set sleeves in position in forms. Provide reinforcing around sleeves. 

C. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for 
continuous insulation wrapping. 

D. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves. 

E. Install chrome plated steel escutcheons at finished surfaces. 

3.5 FIELD QUALITY CONTROL 

A. Section 01 40 00 - Quality Requirements: Requirements for inspecting, testing. 

3.6 PROTECTION OF FINISHED WORK 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting finished 
Work. 

B. Protect adjacent surfaces from damage by material installation. 

3.7 SCHEDULES 

A. Copper and Steel Pipe Hanger Spacing: per applicable code. 

END OF SECTION 
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SECTION 23 05 53 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes:  
1. Nameplates. 
2. Tags. 
3. Stencils. 
4. Pipe markers. 
5. Ceiling tacks. 
6. Labels. 

1.2 REFERENCES 

A. American Society of Mechanical Engineers:  
1. ASME A13.1 - Scheme for the Identification of Piping Systems. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit manufacturers catalog literature for each product required. 

C. Shop Drawings: Submit list of wording, symbols, letter size, and color coding for mechanical 
identification and valve chart and schedule, including valve tag number, location, function, and 
valve manufacturer's name and model number. 

D. Samples: Submit two tags, labels, pipe markers used on project. 

E. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and 
installation. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of tagged valves; include valve tag numbers. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience. 
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B. Installer: Company specializing in performing Work of this section with minimum three years 
experience. 

PART 2 PRODUCTS 

2.1 NAMEPLATES 

A. Manufacturers; Name Plates:  
1. Seton Identification Products 
2. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Product Description: Laminated three-layer plastic with engraved black letters on light 
contrasting background color. 

2.2 TAGS 

A. Manufacturers; Plastic Tags:  
1. Seton Identification Products 
2. Substitutions:  Section 01 60 00 - Product Requirements. 
3. Laminated three-layer plastic with engraved black letters on light contrasting background 

color. Tag size minimum 1-1/2 inches diameter. 

B. Manufacturers; Metal Tags:  
1. Seton Identification Products 
2. Substitutions:  Section 01 60 00 - Product Requirements. 
3.  Brass with stamped letters; tag size minimum 1-1/2 inches diameter with finished edges. 

C. Manufacturers; Information Tags:  
1. Seton Identification Products 
2. Substitutions:  Section 01 60 00 - Product Requirements. 
3. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-1/4 x 5-

5/8 inches with grommet and self-locking nylon ties. 

2.3 PIPE MARKERS 

A. Color and Lettering: Conform to ASME A13.1. 

B. Manufacturers; Pipe Marker:  
1. Seton Identification Products 
2. Substitutions:  Section 01 60 00 - Product Requirements. 
3. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe covering. 

Larger sizes may have maximum sheet size with spring fastener. 

C. Manufacturers; Plastic Tape Pipe Marker:  
1. Seton Identification Products 
2. Substitutions:  Section 01 60 00 - Product Requirements. 
3. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings. 
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2.4 CEILING TACKS 

A. Manufacturers; Ceiling Tacks:  
1. Seton Identification Products 
2. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Description: Steel with 3/4 inch diameter color-coded head. 

C. Color code as follows:  
1. HVAC equipment: Yellow. 
2. Fire dampers/smoke dampers: Red. 
3. Plumbing valves: Green. 
4. Heating/cooling valves: Blue. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Section 09 90 00 for stencil painting. 

3.2 INSTALLATION 

A. Apply stencil painting in accordance with Section 09 90 00. 

B. Install identifying devices after completion of coverings and painting. 

C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. 

D. Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer. For 
unfinished canvas covering, apply paint primer before applying labels. 

E. Install tags using corrosion resistant chain. Number tags consecutively by location. 

F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried 
pipe. 

G. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices 
with plastic nameplates. Identify in-line pumps and other small devices with tags. 

H. Identify control panels and major control components outside panels with plastic nameplates. 

I. Identify valves in main and branch piping with tags. 

J. Identify air terminal units and radiator valves with numbered tags. 
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K. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4 inch 
diameter and smaller. Identify service, flow direction, and pressure. Install in clear view and align 
with axis of piping. Locate identification not to exceed 20 feet on straight runs including risers 
and drops, adjacent to each valve and tee, at each side of penetration of structure or enclosure, 
and at each obstruction. 

L. For exposed natural gas lines other than steel pipe, attach yellow pipe labels with "GAS" in black 
lettering, at maximum 5 foot spacing. 

M. Identify ductwork with stenciled painting. Identify with air handling unit identification number 
and area served. Locate identification at air handling unit, at each side of penetration of structure 
or enclosure, and at each obstruction. 

N. Provide ceiling tacks to locate valves or dampers above panel ceilings. Locate in corner of panel 
closest to equipment. 

END OF SECTION 
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SECTION 23 05 93 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes:  
1. Testing, adjusting, and balancing of air systems. 

1.2 REFERENCES 

A. Testing Adjusting and Balancing Bureau:  
1. TABB - International Standards for Environmental Systems Balance. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Prior to commencing Work, submit proof of latest calibration date of each instrument. 

C. Test Reports: Indicate data on forms prepared following ASHRAE 111. Submit data in S.I. units. 

D. Field Reports: Indicate deficiencies preventing proper testing, adjusting, and balancing of systems 
and equipment to achieve specified performance. 

E. Submit draft copies of report for review prior to final acceptance of Project. 

F. Furnish reports in soft cover, letter size, 3-ring binder manuals, complete with table of contents 
page and indexing tabs, with cover identification at front and side. Include set of reduced 
drawings with air outlets and equipment identified to correspond with data sheets, and indicating 
thermostat locations. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of balancing valves and rough setting. 

C. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and balancing report 
inclusion in operating and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with State of Michigan standard. 
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B. Perform Work in accordance with ASHRAE 111. 

C. Prior to commencing Work, calibrate each instrument to be used. 

1.6 QUALIFICATIONS 

A. Agency: Company specializing in testing, adjusting, and balancing of systems specified in this 
section with minimum three years experience certified by TABB. 

1.7 SEQUENCING 

A. Section 01 10 00 - Summary: Work sequence. 

B. Sequence balancing between completion of systems tested and Date of Substantial Completion. 

PART 2 EXECUTION 

2.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify systems are complete and operable before commencing work. Verify the following:  
1. Systems are started and operating in safe and normal condition. 
2. HVAC control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place. If required, install temporary media in addition to final 

filters. 
5. Duct systems are clean of debris. 
6. Fans are rotating correctly. 
7. Access doors are closed and duct end caps are in place. 
8. Air outlets are installed and connected. 
9. Duct system leakage is minimized. 
10. Proper strainer baskets are clean and in place or in normal position. 
11. Service and balancing valves are open. 

2.2 PREPARATION 

A. Furnish instruments required for testing, adjusting, and balancing operations. 

2.3 INSTALLATION TOLERANCES 

A. Air Handling Systems: Adjust to within plus or minus 10 percent of design. 

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design to 
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design. 
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2.4 ADJUSTING 

A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and balancing. 

B. Verify recorded data represents actual measured or observed conditions. 

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to 
be restored. Set and lock memory stops. 

D. After adjustment, take measurements to verify balance has not been disrupted. If disrupted, verify 
correcting adjustments have been made. 

E. Report defects and deficiencies noted during performance of services, preventing system balance. 

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors 
to electrical switch boxes, and restoring thermostats to specified settings. 

2.5 AIR SYSTEM PROCEDURE 

A. Adjust air handling and distribution systems to obtain required or design supply, return, and 
exhaust air quantities. 

B. Make air flow rate measurements in main ducts by Pitot tube traverse of entire cross sectional 
area of duct. 

C. Measure air quantities at air inlets and outlets. 

D. Adjust distribution system to obtain:  
1. Space temperatures within 2 degrees F. 
2. Minimal objectionable drafts. 

E. Use volume control devices to regulate air quantities only to extent adjustments do not create 
objectionable air motion or sound levels. Effect volume control by using volume dampers located 
in ducts. 

F. Vary total system air quantities by adjustment of fan speeds. Provide sheave drive changes to 
vary fan speed. Vary branch air quantities by damper regulation. 

G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet. 

H. Measure static air pressure conditions on air supply units, including filter and coil pressure drops, 
and total pressure across fan. Make allowances for 50 percent loading of filters. 

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage. 
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K. Measure building static pressure and adjust supply, return, and exhaust air systems to obtain 
required relationship between each to maintain approximately 0.05 inches differential static 
pressure between spaces. 

2.6 WATER SYSTEM PROCEDURE 

A. Adjust water systems, after air balancing, to obtain design quantities. 

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine 
flow rates for system balance. Where flow-metering devices are not installed, base flow balance 
on temperature difference across various heat transfer elements in system. 

C. Confirm air bleeds indicate system is full of water. 

D. Adjust systems to obtain specified pressure drops and flows through heat transfer elements prior 
to thermal testing. Perform balancing by measurement of temperature differential in conjunction 
with air balancing. 

E. Perform system balance with automatic control valves fully open triple duty valves fully open, 
and pump VFDs at 100 percent speed. 

F. Confirm pump rotation and differential pressure at full flow. 

G. Perform adjustment of water distribution systems by the following measures:  
1. Reduce total system flow rate first by reducing speed of VFD. 
2. Use balancing cocks, valves, and fittings. 

H. Do not use service or shut-off valves for balancing unless designed for balancing and shut-off 
functions. Where available pump capacity is less than total flow requirements or individual 
system parts, simulate full flow in one part by temporary restriction of flow to other parts. 

2.7 SCHEDULES 

A. Partial list of Equipment Requiring Testing, Adjusting, and Balancing: 
1. Direct Fired Make-up Air Units. 
2. Fans. 
3. Air Inlets and Outlets. 

B. Report Forms 
1. Title Page: 

a. Name of Testing, Adjusting, and Balancing Agency 
b. Address of Testing, Adjusting, and Balancing Agency 
c. Telephone and facsimile numbers of Testing, Adjusting, and Balancing Agency 
d. Project name 
e. Project location 
f. Project Architect 
g. Project Engineer 
h. Project Contractor 
i. Project altitude 
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j. Report date 
2. Summary Comments: 

a. Design versus final performance 
b. Notable characteristics of system 
c. Description of systems operation sequence 
d. Summary of outdoor and exhaust flows to indicate building pressurization 
e. Nomenclature used throughout report 
f. Test conditions 

3. Instrument List: 
a. Instrument 
b. Manufacturer 
c. Model number 
d. Serial number 
e. Range 
f. Calibration date 

4. Electric Motors: 
a. Manufacturer 
b. Model/Frame 
c. HP/BHP and kW 
d. Phase, voltage, amperage; nameplate, actual, no load 
e. RPM 
f. Service factor 
g. Starter size, rating, heater elements 
h. Sheave Make/Size/Bore 

5. V-Belt Drive: 
a. Identification/location 
b. Required driven RPM 
c. Driven sheave, diameter and RPM 
d. Belt, size and quantity 
e. Motor sheave diameter and RPM 
f. Center to center distance, maximum, minimum, and actual 

6. Air Moving Equipment: 
a. Location 
b. Manufacturer 
c. Model number 
d. Serial number 
e. Arrangement/Class/Discharge 
f. Air flow, specified and actual 
g. Return air flow, specified and actual 
h. Outside air flow, specified and actual 
i. Total static pressure (total external), specified and actual 
j. Inlet pressure 
k. Discharge pressure 
l. Sheave Make/Size/Bore 
m. Number of Belts/Make/Size 
n. Fan RPM 

7. Return Air/Outside Air Data: 
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a. Identification/location 
b. Design air flow 
c. Actual air flow 
d. Design return air flow 
e. Actual return air flow 
f. Design outside air flow 
g. Actual outside air flow 
h. Return air temperature 
i. Outside air temperature 
j. Required mixed air temperature 
k. Actual mixed air temperature 
l. Design outside/return air ratio 
m. Actual outside/return air ratio 
n. Belts/Make/Size 
o. Fan RPM 

8. Air Distribution Test Sheet: 
a. Air terminal number 
b. Room number/location 
c. Terminal type 
d. Terminal size 
e. Area factor 
f. Design velocity 
g. Design air flow 
h. Test (final) velocity 
i. Test (final) air flow 
j. Percent of design air flow 

END OF SECTION 



[C59-02331] 

HVAC Insulation 
23 07 00 - 1 

SECTION 23 07 00 

HVAC INSULATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. HVAC ductwork insulation, jackets, and accessories. 

1.2 REFERENCES 

A. Sheet Metal and Air Conditioning Contractors’: 
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

B. Underwriters Laboratories Inc.: 
1. UL 1978 - Standard for Safety for Grease Ducts. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit product description, thermal characteristics and list of materials and 
thickness for each service, and location. 

C. Manufacturer's Installation Instructions: Submit manufacturers published literature indicating 
proper installation procedures. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience. 

B. Applicator: Company specializing in performing Work of this section with minimum three years 
experience. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and 
protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's identification, 
including product density and thickness. 
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C. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage, by 
storing in original wrapping. 

PART 2 PRODUCTS  

2.1 MANUFACTURER 

A. Manufacturers for Glass Fiber and Mineral Fiber Insulation Products: 
1. CertainTeed. 
2. Knauf. 
3. Johns Manville. 
4. Owens-Corning. 
5. Substitutions: Section 01 60 00 - Product Requirements. 

B. Manufacturers for Closed Cell Elastomeric Insulation Products: 
1. Aeroflex. Aerocell. 
2. Armacell, LLC. Armaflex. 
3. Nomaco. K-flex. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

2.2 DUCTWORK INSULATION 
1. See Drawing for Insulation Schedule. 

2.3 DUCTWORK INSULATION JACKETS 

A. Aluminum Duct Jacket:  
1. ASTM B209. 
2. Thickness:  0.016 inch thick sheet. 
3. Finish:  Smooth. 
4. Joining: Longitudinal slip joints and 2 inch laps. 
5. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner. 
6. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum. 

B. Vapor Retarder Jacket:  
1. Kraft paper with glass fiber yarn and bonded to aluminized film 0.0032 inch vinyl. 
2. Water Vapor Permeance: ASTM E96/E96M; 0.02 perms. 
3. Secure with pressure sensitive tape. 

C. Canvas Duct Jacket: UL listed, 6 oz/sq yd, plain weave cotton fabric with fire retardant lagging 
adhesive compatible with insulation. 

D. Outdoor Duct Jacket: Asphalt impregnated and coated sheet, 50 lb/square. 

E. Membrane Duct Jacket: ASTM D4637; Type I, EPDM; non-reinforced, 0.045 inch thick, 48 inch 
wide roll; white color. 
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2.4 DUCTWORK INSULATION ACCESSORIES 

A. Vapor Retarder Tape: 
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 

sensitive rubber based adhesive. 

B. Vapor Retarder Lap Adhesive: Compatible with insulation. 

C. Adhesive: Waterproof , ASTM E162 fire-retardant type. 

D. Liner Fasteners: Galvanized steel, welded with head. 

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

F. Lagging Adhesive: Fire retardant type with maximum 25/450 flame spread/smoke developed 
index when tested in accordance with ASTM E84. 

G. Impale Anchors: Galvanized steel, 12 gage self-adhesive pad. 

H. Adhesives: Compatible with insulation. 

I. Membrane Adhesives: As recommended by membrane manufacturer. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify ductwork has been tested before applying insulation materials. 

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

3.2 INSTALLATION - DUCTWORK SYSTEMS 

A. Duct dimensions indicated on Drawings are finished inside dimensions. 

B. Insulated ductwork conveying air below ambient temperature: 
1. Provide insulation with vapor retarder jackets. 
2. Finish with tape and vapor retarder 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. 

C. Insulated ductwork conveying air above ambient temperature: 
1. Provide with or without standard vapor retarder jacket. 
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of 

insulation. 
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D. External Glass Fiber Duct Insulation: 
1. Secure insulation with vapor retarder with wires and seal jacket joints with vapor retarder 

adhesive or tape to match jacket. 
2. Secure insulation without vapor retarder with staples, tape, or wires. 
3. Install without sag on underside of ductwork. Use adhesive or mechanical fasteners where 

necessary to prevent sagging. Lift ductwork off trapeze hangers and insert spacers. 
4. Seal vapor retarder penetrations by mechanical fasteners with vapor retarder adhesive. 
5. Stop and point insulation around access doors and damper operators to allow operation 

without disturbing wrapping. 

E. External Elastomeric Duct Insulation: 
1. Adhere to clean oil-free surfaces with full coverage of adhesive. 
2. Seal seams and butt joints with manufacturer’s recommended adhesive. 
3. When application requires multiple layers, apply with joints staggered. 
4. Insulate standing metal duct seams with insulation of like material and thickness as adjacent 

duct surface. Apply adhesive at joints with flat duct surfaces. 
5. Lift ductwork off trapeze hangers and insert spacers. 

F. Duct and Plenum Liner: 
1. Adhere insulation with adhesive for 90 percent coverage. 
2. Secure insulation with mechanical liner fasteners. Comply with SMACNA Standards for 

spacing. 
3. Seal and smooth joints. Seal and coat transverse joints. 
4. Seal liner surface penetrations with adhesive. 
5. Cut insulation for tight overlapped corner joints. Support top pieces of liner at edges with 

side pieces. 

END OF SECTION 



[C59-02331] 

Steam and Condensate Heating Piping 
23 22 13 - 1 

SECTION 23 22 13 

STEAM AND CONDENSATE HEATING PIPING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes:  
1. Low pressure steam piping. 
2. Low pressure steam condensate piping. 
3. Equipment drains and over flows. 
4. Unions and flanges. 
5. Pipe hangers and supports. 
6. Valves. 

B. Related Sections:  
1. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: Product 

requirements for pipe hangers and supports, sleeves, [and firestopping] for placement by this 
section. 

2. Section 23 05 53 - Identification for HVAC Piping and Equipment: Product requirements for 
pipe identification for placement by this section. 

3. Section 23 07 00 - HVAC Insulation: Product requirements for Piping Insulation for 
placement by this section. 

4. Section 23 22 16 - Steam and Condensate Piping Specialties: Product and execution 
requirements for piping specialties used in steam piping systems. 

1.2 REFERENCES 

A. American Society of Mechanical Engineers:  
1. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing Qualifications. 

B. ASTM International:  
1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless. 
2. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for 

Fusion Welding, for High- Temperature Service. 
3. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel 

and Alloy Steel for Moderate and High Temperature Service. 

C. American Welding Society:  
1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding. 
2. AWS D1.1 - Structural Welding Code - Steel. 
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1.3 SYSTEM DESCRIPTION 

A. Where more than one piping system material is specified, provide compatible system components 
and joints. Use non-conducting dielectric connections whenever jointing dissimilar metals in open 
systems. 

B. Provide flanges, union, and couplings at locations requiring servicing. Use unions, flanges, and 
couplings downstream of valves and at equipment or apparatus connections. Do not use direct 
welded or threaded connections to valves, equipment or other apparatus. 

C. Provide pipe hangers and supports in accordance with ASME B31.1, and MSS SP 89. 

D. Use gate valves for shut-off and to isolate equipment, part of systems, or vertical risers. 

E. Use globe valves for throttling services. 

F. Use spring loaded check valves on discharge of condensate pumps. 

G. Use horizontal swing check valves discharge of steam traps. 

H. Use 3/4 inch gate valves with cap for blow downs at strainers. 

I. Use 3/4 inch gate valves with cap for drains at main shut-off valves, low points of piping, bases 
of vertical risers, and at equipment. 

J. Flexible Connectors: Use at or near pumps motor driven equipment and where piping 
configuration does not absorb vibration. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data:  
1. Piping: Submit data on pipe materials, fittings, and accessories. Submit manufacturers 

catalog information. 
2. Valves: Submit manufacturers catalog information with valve data and ratings for each 

service. 
3. Hangers and Supports: Submit manufacturers catalog information including load capacity. 

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining procedures 
and isolation. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

E. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 
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B. Project Record Documents: Record actual locations of valves, equipment and accessories. 

C. Operation and Maintenance Data: Submit instructions for installation and changing components, 
spare parts lists, exploded assembly views. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with ASME B31.1 code for installation of piping systems and 
ASME Section IX for welding materials and procedures. 

B. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments to 
building structure. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience, and with service facilities within 50 miles of 
Project. 

B. Fabricator or Installer: Company specializing in performing Work of this section with minimum 
three years documented experience. 

1.8 PRE-INSTALLATION MEETINGS 

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum one week prior to commencing work of this section. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage. 

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the Work, and isolating parts of completed system. 

1.10 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.11 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds. 

B. Furnish five year manufacturer warranty for valves excluding packing. 
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PART 2 PRODUCTS 

2.1 LOW PRESSURE STEAM PIPING, ABOVE GROUND (15 PSIG MAXIMUM) 

A. Steel Pipe: ASTM A53/A53M, Schedule 40, 0.375 inch wall for sizes 12 inch and larger, black. 
1. Fittings: ASME B16.3 malleable iron Class 125, or ASTM A234/A234M forged steel Class 

125. 
2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 inches and larger. 

2.2 LOW PRESSURE STEAM CONDENSATE PIPING, ABOVE GROUND 

A. Steel Pipe: ASTM A53/A53M, Schedule 80, 0.375 inch wall for sizes 12 inch and larger, black. 
1. Fittings: ASME B16.3 malleable iron Class 125, or ASTM A234/A234M forged steel Class 

125. 
2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 inches and larger. 

2.3 EQUIPMENT DRAINS AND OVERFLOWS 

A. Steel Pipe: ASTM A53/A53M Schedule 40, galvanized. 
1. Fittings: ASME B16.3, malleable iron or ASME B16.4, cast iron. 
2. Joints: Threaded for pipe 2 inch and smaller; flanged for pipe 2-1/2 inches and larger. 

2.4 UNIONS AND FLANGES 

A. Unions for Pipe 2 inches and Smaller:  
1. Ferrous Piping: Class 150, malleable iron, threaded. 
2. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder 

end, water impervious isolation barrier. 

B. Flanges for Pipe 2-1/2 inches and Larger:  
1. Ferrous Piping: Class [150] [250] [300], forged steel, slip-on flanges. 
2. Copper Piping: Class 150, slip-on bronze flanges. 
3. Gaskets: 1/16 inch thick preformed neoprene gaskets. 

2.5 GATE VALVES 

A. Manufacturers:  
1. Apollo Flow Controls 
2. Crane 
3. DeZURIK 
4. Milwaukee Valve Company 
5. NIBCO, Inc 
6. Zurn Industries 
7. Substitutions:  Section 01 60 00 - Product Requirements. 

B. 2 inches and Smaller: MSS SP 80, Class 125, bronze body, bronze trim, threaded bonnet, non-
rising stem, hand-wheel, inside screw with back-seating stem, solid wedge disc, alloy seat rings, 
threaded ends. 
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C. 2-1/2 inches and Larger: MSS SP 70, Class 125, cast iron body, bronze trim, bolted bonnet, rising 
stem, hand-wheel, outside screw and yoke, solid wedge disc with bronze seat rings, flanged ends. 
Furnish chain-wheel operators for valves 6 inches and larger mounted over 8 feet above floor. 

2.6 GLOBE VALVES 

A. Manufacturers: 
1. Apollo Flow Controls 
2. Crane 
3. DeZURIK 
4. Milwaukee Valve Company 
5. NIBCO, Inc 
6. Zurn Industries 

B. 2 inches and Smaller: MSS SP 80, Class 125, bronze body, bronze trim, threaded bonnet, hand 
wheel, Buna-N composition disc, threaded ends. 

C. 2-1/2 inches and Larger: MSS SP 85, Class 125, cast iron body, bronze trim, hand wheel, outside 
screw and yoke, flanged ends. Furnish chain-wheel operators for valves 6 inches and larger 
mounted over 8 feet above floor. 

2.7 BALL VALVES 

A. Manufacturers:  
1. Apollo Flow Controls 
2. Crane 
3. DeZURIK 
4. Milwaukee Valve Company 
5. NIBCO, Inc 
6. Zurn Industries 

B. 2 inches and Smaller: MSS SP 110, Class 150, bronze, three piece body, chrome plated bronze 
ball, regular port, teflon seats, blow-out proof stem, threaded ends, lever handle extended lever 
handle with balancing stops. 

C. 2 inches and Smaller: MSS SP 110, Class 150, bronze, two piece body, type 316 stainless steel 
ball with vent hole, full port, reinforced teflon seats, stainless steel stem, threaded ends, lever 
handle with balancing stops. 

2.8 CHECK VALVES 

A. Horizontal Swing Check Valves:  

1. Manufacturers:  
a. Crane 
b. Milwaukee Valve Company 
c. NIBCO, Inc 
d. Substitutions:  Section 01 60 00 - Product Requirements  
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2. CK-1 2 inches and Smaller: MSS SP 80, Class 150, bronze body and cap, bronze seat, Buna-
N disc, threaded ends. 

3. 2-1/2 inches and Larger: MSS SP 71, Class 125, cast iron body, bolted cap, bronze or cast 
iron disc, flanged ends. 

B. Spring Loaded Check Valves:  

1. Manufacturers: 
a. Crane 
b. Milwaukee Valve Company 
c. NIBCO, Inc 
d. Substitutions:  Section 01 60 00 - Product Requirements  

2. 2 inches and Smaller: MSS SP 80, Class 250, bronze body, in-line spring lift check, silent 
closing, Buna-N disc, integral seat, threaded ends. 

3. 2-1/2 inches and Larger: MSS SP 71, Class 125, wafer style, cast iron body, bronze seat, 
center guided bronze disc, stainless steel spring and screws, flanged ends. 

2.9 PIPE HANGERS AND SUPPORTS 

A. Manufacturers: 
1. Hilti, Inc. 
2. NIBCO Inc 
3. nVent – Caddy 
4. Globe Pipe Hanger Products 
5. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Conform to ASME B31.1,. 

C. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring. 

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

E. Hangers for Hot Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll, double 
hanger. 

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

G. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel channels with welded 
spacers and hanger rods, cast iron roll. 

H. Vertical Support: Steel riser clamp. 

I. Floor Support for Hot Pipe 4 inches and Smaller: Cast iron adjustable pipe saddle, lock nut, 
nipple, floor flange, and concrete pier or steel support. 

J. Floor Support for Hot Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and stand, steel 
screws, and concrete pier or steel support. 
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K. Copper Pipe Support: Carbon steel rings, adjustable, copper plated. 

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

M. 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. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. 

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

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

D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or caps. 

E. After completion, fill, clean, and treat systems. Refer to Section 23 25 00. 

3.2 INSTALLATION - INSERTS 

A. Provide inserts for placement in concrete forms. 

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 4 inches and 
larger. 

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

INSTALLATION - PIPE HANGERS AND SUPPORTS 

E. Install in accordance with ASME B31.9 and MSS SP 89. 

F. Support horizontal piping as scheduled. 

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

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

I. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe movement 
without disengagement of supported pipe. 

J. Support vertical piping at every floor. Support riser piping independently of connected horizontal 
piping. 
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K. Where installing several pipes in parallel and at same elevation, provide multiple pipe hangers or 
trapeze hangers. 

L. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl spaces, 
pipe shafts, and suspended ceiling spaces are not considered exposed. 

M. Provide clearance in hangers and from structure and other equipment for installation of insulation 
and access to valves and fittings. 

N. Install pipe hangers and supports in accordance with Section 23 05 29. 

3.3 INSTALLATION - ABOVE GROUND PIPING SYSTEMS 

A. Install steam supply and steam condensate return piping in accordance with ASME B31.1. 

B. Route piping parallel to building structure and maintain gradient. 

C. Install piping to conserve building space, and not interfere with use of space. 

D. Group piping whenever practical at common elevations. 

E. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29. 

F. Install firestopping at fire rated construction perimeters and openings containing penetrating 
sleeves and piping.  

G. Install pipe identification in accordance with Section 23 05 53. 

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. Refer to Section 23 05 16. 

I. Provide access where valves and fittings are not exposed. 

J. Slope steam supply piping one inch in 40 feet in direction of flow. Use eccentric reducers to 
maintain bottom of pipe aligned. 

K. Slope steam condensate piping one inch in 40 feet. Use eccentric reducers to maintain bottom of 
pipe aligned. 

L. Provide drip trap assembly at low points, risers, changes in elevation and before control valves. 

M. Run condensate lines from trap to nearest condensate receiver. Provide loop vents over trapped 
sections. 

N. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welds. 

O. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting. Refer to 
Section 09 90 00. 
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P. Install valves with stems upright or horizontal, not inverted. 

Q. Insulate piping and equipment; refer to Section 23 07 00. 

3.4 FIELD QUALITY CONTROL 

A. Section [01 40 00 - Quality Requirements] [01 70 00 - Execution and Closeout Requirements]: 
Field inspecting, testing, adjusting, and balancing. 

B. Test low pressure steam supply piping low pressure steam condensate piping in accordance with 
ASME B31.9. 

3.5 SCHEDULES 

A. Pipe Hanger Spacing:  

PIPE SIZE 
Inches 

COPPER 
TUBING 
MAXIMUM 
HANGER 
SPACING 
Feet

STEEL PIPE 
MAXIMUM 
HANGER 
SPACING 
Feet 

COPPER 
TUBING 
HANGER 
ROD 
DIAMETER 
Inches

STEEL PIPE 
HANGER 
ROD 
DIAMETER 
Inches 

1/2 5 7 3/8 3/8

3/4 5 7 3/8 3/8

1 6 7 3/8 3/8

1-1/4 7 7 3/8 3/8

1-1/2 8 9 3/8 3/8

2 8 10 3/8 3/8

2-1/2 (Note 1) 9 11 1/2 1/2

3 10 12 1/2 1/2

4 12 14 1/2 5/8

5 13 16 1/2 5/8

6 14 17 5/8 3/4

8 16 19 3/4 3/4

10 18 22 3/4 7/8

12 19 23 3/4 7/8

14 22 25 7/8 1

16 23 27 7/8 1

18 25 28 1 1
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20 27 30 1 1-1/4

24 28 32 1-1/4 1-1/4

B. Note 1: Refer to manufacturer’s recommendations for grooved end piping systems. 

END OF SECTION 
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SECTION 23 22 16 

STEAM AND CONDENSATE PIPING SPECIALTIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Flexible connectors. 
2. Heat consumption meters. 
3. Pressure gages. 
4. Pressure gage taps. 
5. Strainers. 
6. Steam traps. 
7. Steam air vents. 
8. Flash tanks. 
9. Pressure-reducing valves. 
10. Steam safety valves. 
11. Steam condensate meters. 

B. Related Sections: 
1. Section 23 22 13 - Steam and Condensate Heating Piping: Execution requirements for piping 

connections to products specified by this section. 

1.2 REFERENCES 

A. American Society of Mechanical Engineers: 
1. ASME B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element. 
2. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels. 

B. ASTM International: 
1. ASTM A105/A105M - Standard Specification for Carbon Steel Forgings for Piping 

Applications. 
2. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe 

Fittings. 
3. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for 

Fusion Welding, for High-Temperature Service. 
4. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining 

Castings for Use at Elevated Temperatures. 

C. Underwriters Laboratories Inc.: 
1. UL 393 - Indicating Pressure Gauges for Fire-Protection Service. 
2. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service. 

1.3 PERFORMANCE REQUIREMENTS 

A. Steam Traps: 
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1. Select to handle minimum of two times maximum condensate load of apparatus served. 
2. Pressure Differentials: 

a. Low Pressure Systems (5 psi and less):  1/4 psi. 
b. Low Pressure Systems (15 psi maximum): 2 psi. 
c. Medium Pressure Steam (25 psi maximum): 5 psi. 
d. Medium Pressure Steam (40 psi maximum): 10 psi. 
e. Medium Pressure Steam (60 psi maximum): 15 psi. 
f. High Pressure Steam (100 psi maximum): 30 psi. 
g. High Pressure Steam (150 psi maximum): 40 psi. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit for manufactured products and assemblies used in this Project. 
1. Manufacturer’s data and list indicating use, operating range, total range, accuracy, and 

location for manufactured components. 
2. Submit product description, model, dimensions, component sizes, rough-in requirements, 

service sizes, and finishes. 
3. Submit schedule indicating manufacturer, model number, size, location, rated capacity, load 

served, and features for each piping specialty. 
4. Submit electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures, application, selection, and hookup configuration. Include pipe and accessory 
elevations. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit instructions for calibrating instruments, installation 
instructions, assembly views, servicing requirements, lubrication instruction, and replacement 
parts list. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three years 
documented experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 
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B. Accept piping specialties on site in shipping containers with labeling in place. Inspect for 
damage. 

C. Provide temporary protective coating on cast iron and steel valves. 

D. Protect systems from entry of foreign materials by temporary covers, caps and closures, 
completing sections of the work, and isolating parts of completed system until installation. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Do not install instruments when areas are under construction, except rough in, taps, supports and 
test plugs. 

1.9 FIELD MEASUREMENTS 

A. Verify field measurements before fabrication. 

1.10 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds. 

B. Furnish five year manufacturer warranty for piping specialties. 

PART 2 PRODUCTS 

2.1 FLEXIBLE CONNECTORS 

A. Manufacturers: 
1. Flex-Hose Co. 
2. Flex-Weld, Inc. 
3. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, minimum 9 
inches long with copper tube ends; for maximum working pressure 500 psig. 

2.2 PRESSURE GAGES 

A. Manufacturers: 
1. Watts 
2. Zurn Industries 
3. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Gage: ASME B40.1, UL 393 with bourdon tube, rotary brass movement, brass socket, front 
calibration adjustment, black scale on white background. 
1. Case:  Steel. 
2. Bourdon Tube:  Brass. 
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3. Dial Size:  2 inch diameter. 
4. Mid-Scale Accuracy:  One percent. 
5. Scale:  Both psi and kPa. 

2.3 PRESSURE GAGE TAPS 

A. Manufacturers: 
1. Hayward Flow Control 
2.  Substitutions:  Section 01 60 00 - Product Requirements. 

B. Needle Valve:  Brass, 1/4 inch NPT for minimum 300 psi. 

C. Ball Valve:  Brass, 1/8 inch NPT for 250 psi. 

D. Pulsation Damper: Pressure snubber, brass with 1/4 inch NPT connections. 

E. Siphon:  Steel, Schedule 40 Brass, 1/4 inch NPT angle or straight pattern. 

2.4 STRAINERS 

A. Manufacturers: 
1. Hayward Flow Control 
2. NIBCO Inc. 
3. Zurn Industries 
4. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Size 2 inch and Smaller: 
1. Screwed brass or iron body for 175 psig working pressure, Y pattern with 1/32 inch stainless 

steel perforated screen. 

C. Size 2-1/2 inch to 4 inch: 
1. Flanged iron body for 175 psig working pressure, Y pattern with 3/64 inch stainless steel 

perforated screen. 

D. Size 5 inch and Larger: 
1. Flanged iron body for 175 psig working pressure, basket pattern with 1/8 inch stainless steel 

perforated screen. 

2.5 INVERTED BUCKET TRAPS 

A. Manufacturers: 
1. Armstrong International 
2. Sterling 
3. Watts 
4. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Trap: 
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1. Construction:  ASTM A126, Cast iron or semi-steel body with bolted cover, brass or 
stainless steel bucket, stainless steel seats and plungers, and stainless steel lever mechanism 
with knife edge operating surfaces. 

2. Rating:  60 psig WSP. 
3. Features: Access to internal parts without disturbing piping, top test plug, bottom drain 

plugs. 
4. Accessories:  Integral inlet strainer of brass or stainless steel Integral inlet check valve 

integral bimetal air vent. 

2.6 FLOAT AND THERMOSTATIC TRAPS 

A. Manufacturers: 
1. Armstrong International 
2. Sterling 
3. Watts 
4. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Trap: 
1. Construction: ASTM A126, cast iron or semi-steel body and bolted cover, stainless steel or 

bronze bellows type air vent, stainless steel or copper float, stainless steel lever and valve 
assembly 

2. Rating:  15 psig WSP. 
3. Features: Access to internal parts without disturbing piping, bottom drain plug. 
4. Accessories: Gage glass with shut-off cocks. 

2.7 THERMOSTATIC TRAPS 

A. Manufacturers: 
1. Armstrong International 
2. Sterling 
3. Watts 
4. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Pressure Balanced: 
1. Trap:  ASTM A395/A395M cast iron ASTM A216/A216M WCB cast steel body and bolted 

or screwed cover and integral ball joint union for 125 psig WSP. Phosphor bronze bellows, 
stainless steel valve and seat; integral stainless steel strainer. 

C. Freeze Proof: 
1. Trap: Cast iron body for 300 psig WSP, bronze bellows, stainless steel valve and seat, 

external adjustment. 

D. Bimetallic: 
1. Trap: ASTM A105/A105M forged steel body and cover, for 300 psig WSP, bimetal element 

with stainless steel components, integral Type 304 stainless steel strainer screen, 1/4 inch 
blow down valve. 
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2.8 STEAM AIR VENTS 

A. Manufacturers: 
1. Armstrong Internationa; 
2. Watts 
3. Spirax Sarco Limited 
4. Substitutions:  Section 01 60 00 - Product Requirements. 

B. 125 psig WSP: 
1. Balanced Pressure Type: Cast brass body and cover; access to internal parts without 

disturbing piping; stainless steel bellows, stainless steel valve and seat. 

C. 225 psig WSP: 
1. Balanced Pressure Type: ASTM A126 cast iron body and cover; access to internal parts 

without disturbing piping; phosphor bronze bellows, stainless steel valve and seat. 

2.9 PRESSURE REDUCING VALVES 

A. Manufacturers 
1. Armstrong Internationa; 
2. Spirax Sarco Limited 
3. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Bronze or cast iron body, stainless or chrome steel valve spring, stem, and trim, phosphor bronze 
diaphragm, direct acting, threaded 2 inches and smaller, flanged 2 inches and larger. 

PART 3 EXECUTION 

3.1 INSTALLATION - GAGES 

A. Install pressure gages with pulsation dampers. Provide needle valve or ball valve to isolate each 
gage. Extend nipples to allow clearance from insulation. 

B. Provide instruments with scale ranges selected according to service with largest appropriate scale. 

C. Install gages in locations where they are easily read from normal operating level. Install vertical 
to 45 degrees off vertical. 

D. Adjust gages to final angle, clean windows and lenses, and calibrate to zero. 

3.2 INSTALLATION - STEAM SYSTEM SPECIALTIES 

A. Steam Traps: 
1. Provide minimum 3/4 inch size on steam mains and branches. 
2. Install with union or flanged connections at both ends. 
3. Provide gate valve and strainer at inlet, and gate valve and check valve at discharge. 
4. Provide minimum 10 inch long, line size dirt pocket between apparatus and trap. 
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B. Install thermostatic steam traps on the following pieces of equipment: 
1. Steam radiation units. 
2. Convectors. 
3. Unit ventilators. 
4. Other similar terminal heating units. 

C. Install float and thermostatic steam traps on the following pieces of equipment: 
1. Unit heaters. 
2. Unit ventilators. 
3. Heat exchangers. 
4. Heating coils. 
5. Steam separators. 
6. Flash tanks. 
7. Steam jacketed equipment. 
8. Direct steam injected equipment. 
9. De-aerators. 
10. Absorption chillers. 
11. Process equipment. 
12. Main headers. 
13. Branch lines. 

D. Install inverted bucket steam traps on the following pieces of equipment: 
1. Main headers. 
2. Branch lines. 
3. Steam jacketed equipment. 
4. Direct steam injected equipment. 
5. De-aerators. 
6. Absorption chillers. 

E. In high pressure and medium pressure mains, install 3/4 inch nipple in bottom of main, extending 
3/4 inch into and above bottom of pipe. Provide dirt pocket with 1/2 inch high pressure 
thermostatic trap. 

F. Install pressure-reducing stations with pressure reducing valve, bypass with valve, strainer and 
pressure gage on upstream side, relief valve and pressure gage on downstream side of pressure 
reducing valve. 

G. Provide one stage pressure-reducing station producing flat reduced pressure curve over range of 
capacity. 

H. Rate relief valves for pressure upstream of pressure reducing station, for full operating capacity. 
Set relief at maximum 20 percent above reduced pressure. 

3.3 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting installed 
construction. 
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B. Remove thermostatic elements from steam traps during temporary and trial usage, and until 
system has been operated and dirt pockets cleaned of sediment and scale. 

C. Do not install steam pressure gauges until after systems are pressure tested. 

END OF SECTION 
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SECTION 23 31 00 

HVAC DUCTS AND CASINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Duct Materials. 
2. Single wall spiral round ducts. 
3. Ductwork fabrication. 
4. Duct cleaning. 

B. Related Sections: 
1. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: Product 

requirements for hangers, supports and sleeves for placement by this section. 
2. Section 23 33 00 - Air Duct Accessories: Product requirements for duct accessories for 

placement by this section. 

1.2 REFERENCES 

A. National Fire Protection Association: 
1. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 

Operations. 

B. Sheet Metal and Air Conditioning Contractors: 
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

1.3 PERFORMANCE REQUIREMENTS 

A. Variation of duct configuration or sizes other than those of equivalent or lower loss coefficient is 
not 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. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data for duct materials duct liner. 

C. Test Reports: Indicate pressure tests performed. Include date, section tested, test pressure, and 
leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual. 

D. Manufacturer's Installation Instructions: Submit special procedures for glass fiber ducts. 

E. Manufacturer's Certificate: Certify installation of glass fiber ductwork meet or exceed 
recommended fabrication and installation requirements.. 



[C59-02331] 

HVAC Ducts and Casings 
23 31 00 - 2 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of ducts and duct fittings. Record changes in 
fitting location and type. Show additional fittings used. 

1.6 QUALITY ASSURANCE 

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

B. Construct ductwork to NFPA 90A and NFPA 90B and NFPA 96 standards. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years of experience. 

B. Installer: Company specializing in performing Work of this section with minimum three years of 
experience. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Do not install duct sealant when temperatures are less than those recommended by sealant 
manufacturers. 

C. Maintain temperatures during and after installation of duct sealant. 

1.9 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 DUCT MATERIALS 

A. Galvanized Steel Ducts: ASTM A653/A653M galvanized steel sheet, lock-forming quality, 
having G60 ( zinc coating of in conformance with ASTM A90/A90M. 

B. Aluminum Ducts: ASTM B209; aluminum sheet, alloy 3003-H14. Aluminum Connectors and 
Bar Stock: Alloy 6061-T6 or of equivalent strength. 

C. Stainless Steel Ducts: ASTM A240/A240M or ASTM A666, Type 304. 

D. Fasteners: Rivets, bolts, or sheet metal screws. 
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E. Hanger Rod: ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or 
continuously threaded. 

2.2 SINGLE WALL SPIRAL ROUND DUCTS 

A. Manufacturers: 
1. Spiro Metal Inc. 
2. Substitutions:  Section 01 60 00 - Product Requirements 

B. Product Description: UL 181, Class 1, round spiral lockseam duct constructed of galvanized steel. 

C. Construct duct with the following minimum gages: 

Diameter Gauge
3 inches to 14 inches 26
15 inches to 26 inches 24
28 inches to 36 inches 22
38 inches to 50 inches 20
52 inches to 84 inches 18

D. Construct fittings with the following minimum gages: 

Diameter Gauge
3 inches to 14 inches 24
15 inches to 26 inches 22
28 inches to 36 inches 20
38 inches to 50 inches 20
52 inches to 60 inches 18
62 inches to 84 inches 16

2.3 DUCTWORK FABRICATION 

A. Fabricate and support rectangular ducts in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible and as indicated on Drawings. Provide duct material, gages, 
reinforcing, and sealing for operating pressures indicated. 

B. Fabricate and support round ducts with longitudinal seams in accordance with SMACNA HVAC 
Duct Construction Standards - Metal and Flexible (Round Duct Construction Standards), and. 
Provide duct material, gages, reinforcing, and sealing for operating pressures indicated. 

C. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline duct width. Where 
not possible and where rectangular elbows are used, provide airfoil turning vanes. Where 
acoustical lining is indicated, furnish turning vanes of perforated metal with glass fiber insulation. 

D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 
30 degrees divergence upstream of equipment and 45 degrees convergence downstream. 
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E. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages 
indicated in SMACNA Standard. Minimum 4 inch cemented slip joint, brazed or electric welded. 
Prime coat welded joints. 

F. Provide standard 45-degree lateral wye takeoffs. When space does not allow 45-degree lateral 
wye takeoff, use 90-degree conical tee connections. 

G. Seal joints between duct sections and duct seams with welds, gaskets, mastic adhesives, mastic 
plus embedded fabric systems, or tape. 
1. Sealants, Mastics and Tapes:  Conform to UL 181A. Provide products bearing appropriate 

UL 181A markings. 
2. Do not provide sealing products not bearing UL approval markings. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify sizes of equipment connections before fabricating transitions. 

3.2 INSTALLATION 

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

B. During construction, install temporary closures of metal or taped polyethylene on open ductwork 
to prevent construction dust from entering ductwork system. 

C. Use gasketed couplings and fittings for all round ducting. 

D. Install duct hangers and supports in accordance with Section 23 05 29. 

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

F. Connect flexible ducts to metal ducts with draw bands. 

G. Exhaust Outlet Locations: 
1. Minimum Distance from Property Lines:  3 feet. 
2. Minimum Distance from Building Openings:  3 feet. 
3. Minimum Distance from Outside Air Intakes:  10 feet. 

3.3 INTERFACE WITH OTHER PRODUCTS 

A. Install openings in ductwork where required to accommodate thermometers and controllers. 
Install pitot tube openings for testing of systems. Install pitot tube complete with metal can with 
spring device or screw to prevent air leakage. Where openings are provided in insulated 
ductwork, install insulation material inside metal ring. 
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B. Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet maximum 
length of flexible duct held in place with strap or clamp. 

C. Connect air outlets and inlets to supply ducts directly or with five foot maximum length of 
flexible duct. Do not use flexible duct to change direction. 

3.4 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. Clean duct system and force air at high velocity through duct to remove accumulated dust. To 
obtain sufficient air flow, clean one half of system completely before proceeding to other half. 
Protect equipment with potential to be harmed by excessive dirt with temporary filters, or bypass 
during cleaning. 

END OF SECTION 
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SECTION 23 33 00 

AIR DUCT ACCESSORIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Back-draft dampers. 
2. Duct access doors. 
3. Volume control dampers. 

B. Related Sections: 
1. Section 23 31 00 - HVAC Ducts and Casings: Requirements for duct construction and 

pressure classifications. 

1.2 REFERENCES 

A. Sheet Metal and Air Conditioning Contractors: 
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate for shop fabricated assemblies including volume control dampers duct 
access doors. 

C. Product Data: Submit data for shop fabricated assemblies and hardware used. 

D. Product Data: Submit for the following. Include where applicable electrical characteristics and 
connection requirements. 
1. Fire dampers including locations and ratings. 
2. Backdraft dampers. 
3. Volume control dampers. 

E. Product Data: For fire dampers submit the following: 
1. Include UL ratings, dynamic ratings, leakage, pressure drop and maximum pressure data. 
2. Indicate materials, construction, dimensions, and installation details. 
3. Damper pressure drop ratings based on tests and procedures performed in accordance with 

AMCA 500. 

F. Manufacturer's Installation Instructions: Submit for Fire and Combination Smoke and Fire 
Dampers. 

G. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 
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1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of access doors. 

C. Operation and Maintenance Data: Submit for Combination Smoke and Fire Dampers. 

1.5 QUALITY ASSURANCE 

A. Dampers tested, rated and labeled in accordance with the latest UL requirements. 

B. Damper pressure drop ratings based on tests and procedures performed in accordance with 
AMCA 500. 

C. Maintain one copy of each document on site. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

B. Protect dampers from damage to operating linkages and blades. 

C. Delivery: Deliver materials to site in manufacturer's original, unopened containers and packaging, 
with labels clearly indicating manufacturer and material. 

D. Storage: Store materials in a dry area indoor, protected from damage. 

E. Handling: Handle and lift dampers in accordance with manufacturer's instructions. Protect 
materials and finishes during handling and installation to prevent damage. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.9 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work where appropriate with building control Work. 
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PART 2 PRODUCTS 

2.1 BACK-DRAFT DAMPERS 

A. Manufacturers: 
1. Greenheck, Inc.. 
2. Substitutions: Section 01 60 00 - Product Requirements. 

B. Product Description: Multi-Blade, back-draft dampers: Parallel-action, gravity-balanced, 
Galvanized 16 gage thick steel,. Blades, maximum 6 inch width, center pivoted, with felt or 
flexible vinyl sealed edges. Blades linked together in rattle-free manner with 90-degree stop, steel 
ball bearings, and plated steel pivot pin. Furnish dampers with adjustment device to permit setting 
for varying differential static pressure. 

2.2 DUCT ACCESS DOORS 

A. Manufacturers: 
1. Greenheck, Inc.. 
2. Substitutions: Section 01 60 00 - Product Requirements. 

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

C. Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick fastening 
locking devices. For insulated ductwork, furnish minimum 1 inch thick insulation with sheet 
metal cover. 
1. Less than 12 inches square, secure with sash locks. 
2. Up to 18 inches Square: Furnish two hinges and two sash locks. 
3. Up to 24 x 48 inches: Three hinges and two compression latches with outside and inside 

handles. 
4. Larger Sizes: Furnish additional hinge. 

2.3 VOLUME CONTROL DAMPERS 

A. Manufacturers: 
1. Greenheck, Inc.. 
2. Substitutions: Section 01 60 00 - Product Requirements. 

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

C. End Bearings: Except in round ductwork 12 inches and smaller, furnish end bearings. On multiple 
blade dampers, furnish oil-impregnated nylon or sintered bronze bearings. Furnish closed end 
bearings on ducts having pressure classification over 2 inches wg. 

D. Quadrants: 
1. Furnish locking, indicating quadrant regulators on single and multi-blade dampers. 
2. On insulated ducts mount quadrant regulators on standoff mounting brackets, bases, or 

adapters. 
3. Where rod lengths exceed 30 inches furnish regulator at both ends. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify ducts and equipment installations are ready for accessories. 

C. Check location of air outlets and inlets and make necessary adjustments in position to conform to 
architectural features, symmetry, and lighting arrangement. 

3.2 INSTALLATION. 

A. Install in accordance with NFPA 90A, and follow SMACNA HVAC Duct Construction 
Standards - Metal and Flexible. Refer to Section 23 31 00 for duct construction and pressure 
class. 

B. Install back-draft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated 
on Drawings. 

3.3 DEMONSTRATION 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for demonstration and 
training. 

B. Demonstrate re-setting of fire dampers to Owner's representative. 

END OF SECTION 
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SECTION 23 37 00 

AIR OUTLETS AND INLETS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Diffusers. 
2. Registers 
3. Grilles. 
4. Louvers. 

B. Related Sections: 
1. Section 23 33 00 - Air Duct Accessories: Volume dampers for inlets and outlets. 

1.2 REFERENCES 

A. Sheet Metal and Air Conditioning Contractors: 
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit sizes, finish, and type of mounting. Submit schedule of outlets and inlets 
showing type, size, location, application, and noise level. 

C. Test Reports: Rating of air outlet and inlet performance. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of air outlets and inlets. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience. 
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PART 2 PRODUCTS 

2.1 CEILING EXHAUST AND RETURN REGISTERS/GRILLES 

A. Manufacturers: 
1. Titus 
2. Price Industries 
3. Substitutions:  Section 01 60 00 - Product Requirements 

B. Type: Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with blades set 
at 45 degrees, vertical face. 

C. Frame:  1-1/4 inch margin with countersunk screw mounting. 

D. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and 
aluminum with 20 gage minimum frame, or aluminum extrusions, with factory off-white enamel 
finish. 

E. Damper: Integral, gang-operated, opposed blade type with removable key operator, operable from 
face where not individually connected to exhaust fans. 

2.2 CEILING SUPPLY REGISTERS/GRILLES 

A. Manufacturers: 
1. Titus 
2. Price Industries 
3. Nailor Industries 
4. Substitutions:  Section 01 60 00 - Product Requirements. 

B. Type: Streamlined and individually adjustable curved blades to discharge air along face of grille, 
two-way deflection. 

C. Frame:  1-1/4 inch margin with countersunk screw mounting and gasket. 

D. Fabrication: Aluminum extrusions with factory off-white enamel finish. 

E. Damper: Integral, gang-operated, opposed-blade type with removable key operator, operable 
from face. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify inlet and outlet locations. 

B. Verify ceiling systems are ready for installation. 



[C59-02331] 

Air Outlets and Inlets 
23 37 00 - 3 

3.2 INSTALLATION 

A. Install diffusers to ductwork with airtight connection. 

B. Install balancing dampers on duct take-off to diffusers, grilles, and registers, whether or not 
dampers are furnished as part of diffuser, grille, and register assembly. Refer to Section 23 33 00. 

C. Paint visible portion of ductwork behind air outlets and inlets matte black.  

D. Paint visible portion of ductwork behind louver plenums matte black.  

E. Do not locate air registers, diffusers or grilles in floors of toilet or bathing rooms. 

3.3 INTERFACE WITH OTHER PRODUCTS 

A. Check location of outlets and inlets and make necessary adjustments in position to conform to 
architectural features, symmetry, and lighting arrangement. 

END OF SECTION 
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SECTION 23 72 00 

AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes modular factory fabricated air-handling units and accessories. 

B. Related Sections: 
1. Section 23 07 00 - HVAC Insulation: Product requirements for insulation for placement by 

this section. 

1.2 REFERENCES 

A. Air-Conditioning and Refrigeration Institute: 
1. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils. 
2. ARI 430 - Central-Station Air-Handling Units. 
3. ARI Guideline D - Application and Installation of Central Station Air-Handling Units. 

B. National Electrical Manufacturers Association: 
1. NEMA MG 1 - Motors and Generators. 

C. Sheet Metal and Air Conditioning Contractors: 
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

D. Underwriters Laboratories Inc.: 
1. UL 900 - Air Filter Units. 
2. UL - Fire Resistance Directory. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, 
construction details, field connection details, and electrical characteristics and connection 
requirements. 

C. Product Data, Submit the following: 
1. Published Literature: Indicate capacities, ratings, gages and finishes of materials, and 

electrical characteristics and connection requirements. 
2. Filters: Data for filter media, filter performance data, filter assembly, and filter frames. 
3. Fans: Performance and fan curves with specified operating point plotted, power, RPM. 
4. Sound Power Level Data: Fan outlet and casing radiation at rated capacity. 
5. Dampers: Include leakage, pressure drop, and sample calibration curves. Indicate materials, 

construction, dimensions, and installation details. 
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6. Electrical Requirements: Power supply wiring including wiring diagrams for interlock and 
control wiring. Indicate factory installed and field installed wiring. 

D. Drawings shall include accurately scaled CAD drawings of the entire unit with plan and elevation 
views and any required sub section or component thereof.   

E. All drawings must be clear and legible and labeled so that different sections and components can 
be easily identified.  A cover page shall be provided for each unit showing the project name, unit 
tag, revision number, submittal date, scale, and model number.  Adequate space shall be left for 
approval stamps and/or other information.   

F. Performance data for coils shall include selection sheets showing entering air conditions, altitude, 
air density, glycol concentration, and leaving air conditions. 

G. The submittal shall contain detailed information about drain connections, locations, and trap 
heights. 

H. Submittal shall include electrical data for the unit including full load amps for each unit 
component, maximum circuit ampacity, breaker and disconnect size, transformer size, and wiring 
diagrams for control panel wiring and unit component wiring that indicates factory and field 
installed wiring.  

I. Submittal shall include the manufacturers recommended installation instructions. 

J. Manufacturer's Installation Instructions: Submit. 

K. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit instructions for lubrication, filter replacement, motor 
and drive replacement, spare parts lists, and wiring diagrams. 

1.5 QUALITY 

A. Service for the unit shall be available locally either directly from the manufacturer or from the 
manufacturer’s certified local representative.   

B. The unit shall meet the following specified performance parameters which serve as a basis for 
unit selection: airflow rates, external static pressures, and water flow rates.  Additionally, the unit 
must meet or exceed the following specified performance parameters: coil, exchanger, and filter 
face velocities; cabinet leakage rate; acoustical performance; internal static pressure; and brake 
horsepower.   

C. The performance off all heating and cooling coils, and all energy recovery wheels shall be ARI 
certified.  
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D. The exhaust blower shall conform to AMCA standard 210 and bear the AMCA certified ratings 
seal for performance.    

E. Unit construction shall otherwise comply with ASHRAE Standard 62.1. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience. 

B. Installer: Company specializing in performing Work of this section with minimum three years 
experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

B. Accept units and components on site in factory protective containers, with factory shipping skids 
and lifting lugs. Inspect for damage. 

C. Protect units from weather and construction traffic by storing in dry, roofed location. 

D. Units shall be built and shipped in one single piece or in separate modules, as required by the 
project specification and/or restrictions at the job site.   

E. Units shall be shipped with integral lifting lugs welded to the unit frame.  Before leaving the 
factory, units shall be wrapped, packaged, and sufficiently protected for transportation by truck 
and outdoor storage.  Duct connection openings shall be covered with plywood. 

F. If the unit is to be stored for any length of time, it must be supported and cribbed along the full 
length of its support channel.  Major support should be provided at the perimeter of the unit and 
at the furnace section. The unit can rest on the angle iron perimeter frame, but should not be 
supported where there is no framing underneath. 

G. If the blowers are not regularly run, the blower wheels should be manually rotated every two 
weeks to redistribute the grease and prevent flat spots from developing on the bearings. 

1.8 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds. 

B. Furnish five year manufacturer warranty for air handling units. 

1.9 AIR-TO-AIR HEAT EXCHANGERS 

A. Manufacturers: 
1. Greenheck Fan Corporation 
2. Substitutions: Section 01 60 00 - Product Requirements. 
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1.10 DESIGN 

A. Refer to equipment schedule on drawings for design and capacity requirements. 

B. Units shall be fixed plate, capable of operating at temperatures from a minimum of -20 deg. F to a 
maximum of 200 deg. F and withstanding entrained moisture from outside air or steam cleaning 
without damage or deterioration in performance. Unit shall be packaged, roof mounted, air-to-air 
heat recovery ventilator to include flat plate exchanger, supply air and exhaust air blowers, 
motors with starters and relays, outside air and return air filters, face-and-bypass dampers, and 
adjustable frost control. 

1.11 CABINET CONSTRUCTION 

A. Materials: Formed single wall insulated metal cabinet, fabricated to permit access to internal 
components for maintenance.

1. Outside casing: 18 gauge, galvanized (G90) steel meeting ASTM A653 for components that 

do not receive a painted finish.

2. Internal assemblies: 24 gauge, galvanized (G90) steel. Direct drive motor provided with a 

fabricated belly band for motor support.

B. Access doors shall be hinged.

C. Shall have factory-installed duct flanges on all duct openings.

D. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion requirements of UL 181.
1. Materials: Fiberglass insulation. If insulation other than fiberglass is used, it must also meet 

the Fire Hazard Classification shown below.
a. Thickness: 1 inch (25 mm)
b. Fire Hazard Classification: Maximum flame spread of 25 and smoke developed of 50, 

when tested in accordance with ASTM C 411.
c. Location and application: Full coverage of entire cabinet exterior to include walls, roof and 

floor of unit. Insulation shall be of semi-rigid type and installed between inner and outer 
shells of all cabinet exterior components.

E. Supply Air and Exhaust Air blower assemblies: Blower assemblies consist of an electric motor 

and a direct driven blower. Assembly shall be mounted on heavy gauge galvanized rails and further mounted 

on 1.125 inch thick neoprene vibration isolators.

F. Control panel / connections: Energy Core Ventilator shall have an electrical control center where 
all high and low voltage connections are made. Control center shall be constructed to permit single-point 

high voltage power supply connections.

G. Frost control: timed exhaust.

H. Economizer Control: None

I. Motorized dampers / Exhaust Air, Intake Air, Motorized dampers of low leakage type shall be 
factory installed.
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3. Outside casing: 18 gauge, galvanized (G90) steel meeting ASTM A653 for components that 
do not receive a painted finish.

4. Internal assemblies: 24 gauge, galvanized (G90) steel. Direct drive motor provided with a 

fabricated belly band for motor support.

J. Access doors shall be hinged.

K. Shall have factory-installed duct flanges on all duct openings.

L. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion requirements of UL 181.

2. Materials: Fiberglass insulation. If insulation other than fiberglass is used, it must also meet 
the Fire Hazard Classification shown below.

d. Thickness: 1 inch (25 mm)

e. Fire Hazard Classification: Maximum flame spread of 25 and smoke developed of 50, 

when tested in accordance with ASTM C 411.

f. Location and application: Full coverage of entire cabinet exterior to include walls, roof and 
floor of unit. Insulation shall be of semi-rigid type and installed between inner and outer 

shells of all cabinet exterior components.

M. Supply Air and Exhaust Air blower assemblies: Blower assemblies consist of an electric motor 

and a direct driven blower. Assembly shall be mounted on heavy gauge galvanized rails and further mounted 
on 1.125 inch thick neoprene vibration isolators.

N. Control panel / connections: Energy Core Ventilator shall have an electrical control center where 

all high and low voltage connections are made. Control center shall be constructed to permit single-point 
high voltage power supply connections.

O. Frost control: timed exhaust.

P. Economizer Control: None

Q. Motorized dampers / Exhaust Air, Intake Air, Motorized dampers of low leakage type shall be 

factory installed.

1.12 BLOWER SECTION 

A. Blower section construction, Supply Air and Exhaust Air: Direct drive motor and blower shall be 
assembled with neoprene vibration isolation devices. 

B. Blower assemblies: Shall be statically and dynamically balanced and designed for continuous 
operation at maximum rated fan speed and horsepower. 

C. Centrifugal blower housing: Formed and reinforced steel panels to make curved scroll housing 
with shaped cutoff. 
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D. Forward curved blower (fan) wheels: Galvanized or aluminum construction with inlet flange and 
shallow blades curved forward in direction of airflow. Mechanically attached to shaft with set 
screws. 

1.13 MOTORS: 

A. General: Blower motors greater than 3/4 horsepower shall be "NEMA Premium" unless otherwise 
indicated. Minimum compliance with EPAct minimum energy-efficiency standards for single 
speed ODP and TEFC enclosures is not acceptable. Motors shall be heavy-duty, permanently 
lubricated type to match the fan load and furnished at the specified voltage, phase and enclosure. 

B. Fan motors shall be 60 cycle, 1 phase 208 volts. 

1.14 UNIT CONTROLS:  

A. The unit shall be constructed so that it can be controlled by factory-supplied controllers, 
thermostats and sensors or it can be monitored and controlled by a Building Management System 
(BMS). 

1.15 FILTERS: 

A. Unit shall have permanent metal filters located in the outdoor air intake and shall be accessible 
from the exterior of the unit. MERV 8 disposable pleated filters shall be provided in the intake air 
stream and MERV 8 filters in the exhaust air stream. 

PART 2 EXECUTION 

2.1 INSTALLATION 

A. Install units in accordance with unit manufacturer's installation requirements in locations 
indicated on the drawings and as detailed. 

B. Install flexible connections between unit and inlet and discharge ductwork. Install metal bands of 
connectors parallel with minimum 1 inch flex between ductwork and fan while running. Refer to 
Section 23 33 00. 

C. Install thermometers in both supply and exhaust airstreams at inlet and outlet connections to 
units; see Section 23 33 00. 

D. Coordinate insulation of unit casing with section 23 07 00 so that the casing is insulated in the 
manner specified. 

E. Install filter rack with panel filters where supply and exhaust airstreams enter units if units do not 
already have filters provided or installed.  Pipe condensate drain pan to the nearest floor drain. 

F. Provide sheaves required for final air balance. 

G. Insulate coil headers located outside airflow as specified for piping. Refer to Section 23 07 00. 
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H. Install condensate piping with. 

2.2 ELECTRICAL CONNECTIONS: 

A. Check the required power and voltage. 

B. Connect the fused power and control voltage to the unit (if not provided with transformer). 

C. Wire remote mounted equipment and controls (remote panels, thermostats, etc.). 

D. Install the main disconnect if it is not provided on the unit. 

2.3 MANUFACTURER'S FIELD SERVICES 

A. Section 01 40 00 - Quality Requirements: Requirements for manufacturer’s field services. 

B. Furnish initial start-up and shutdown during first year of operation, including routine servicing 
and checkout. 

2.4 DEMONSTRATION 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for demonstration and 
training. 

B. Demonstrate unit operation and maintenance. 

C. Furnish services of manufacturer's technical representative for one 8 hour day to instruct Owner's 
personnel in operation and maintenance of units. Schedule training with Owner, provide at least 7 
days notice to Architect/Engineer of training date. 

2.5 PROTECTION OF FINISHED WORK 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting finished 
Work. 

B. Do not operate units until ductwork is clean, filters are in place, bearings lubricated, and fan has 
been test run under observation. 

END OF SECTION 
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SECTION 23 82 00  

CONVECTION HEATING AND COOLING UNITS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Air coils. 

B. Related Sections: 
1. Section 23 07 00 - HVAC Insulation: Execution requirements for insulation specified by this 

section. 
2. Section 23 22 13 - Steam and Condensate Heating Piping: Execution requirements for 

connection of steam supply and steam condensate return piping to units specified by this 
section. 

3. Section 23 22 16 - Steam and Condensate Piping Specialties: Product requirements for steam 
piping specialties for placement by this section. 

4. Section 23 31 00 - HVAC Ducts and Casings: Execution requirements for ducts specified by 
this section. 

1.2 REFERENCES 

A. Air-Conditioning and Refrigeration Institute: 
1. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils. 

B. Sheet Metal and Air Conditioning Contractors: 
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit coil and frame configurations, dimensions, materials, rows, connections, 
and rough-in dimensions. Submit mechanical and electrical service locations, capacities and 
accessories or optional items. 

C. Manufacturer's Installation Instructions: Submit assembly, support details, and connection 
requirements. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 
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B. Project Record Documents: Record actual locations of components and locations of access doors 
in radiation cabinets required for access to valves. 

C. Operation and Maintenance Data: Submit manufacturers descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listings. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three years 
documented experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

B. Accept units on site in factory packing. Inspect for damage. Store under roof. 

C. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and by 
storing indoors. Protect coils from entry of dirt and debris with pipe caps or plugs. 

1.7 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.8 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds. 

B. Furnish five year manufacturer’s warranty for fan-coils, unit heaters, and unit ventilator motors. 

PART 2 PRODUCTS 

2.1 AIR COILS 

A. Manufacturers: 
1. Greenheck 
2. Substitutions:  Section 01 60 00 - Product Requirements

B. Steam Distribution Heating Coils: 
1. Headers: Cast iron with tubes expanded into header, or prime coated steel pipe with brazed 

joints or seamless copper tube with silver brazed joints. 
2. Tubes:  5/8 inch OD steam distributing tubes. 
3. Leak Testing: Air test under water to 200 psig for working pressure of 150 psig and 366 

degrees F. 
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4. Configuration: Self draining circuitry, with threaded plugs in headers for drain and vent; 
with steam and return connecting on same end or on opposite end. 

5. Fin Spacing:  8 fins per inch. 
6.

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. For recessed units, verify recess dimensions are correct size. 

C. Verify wall construction is ready for installation. 

D. Verify ductwork is ready for installation. 

E. Verify concealed blocking and supports are in place and connections are correctly located. 

3.2 INSTALLATION 

A. Install air coils in ducts and casings in accordance with SMACNA HVAC Duct Construction 
Standards, Metal and Flexible. Refer to Section 23 31 00. 

B. Support air coil sections independent of piping on steel channel or double angle frames and 
secure to casings. Furnish frames for maximum three coil sections. Arrange supports to avoid 
piercing drain pans. Install with airtight seal between coil and duct or casing. 

C. Protect coils to prevent damage to fins and flanges. Comb out bent fins. 

D. Install coils level. Install cleanable tube fluid coils and level frame steam coils with 1: 50 pitch. 

E. Make connections to coils with unions and flanges. 

F. Install insulation air coil casings. Refer to Section 23 07 00. 

G. In steam coils, install vacuum breaker in steam piping at or in header. Install steam traps with 
outlet minimum 12 inches below coil return connection. Refer to Section 23 22 16 and Section 
23 22 13. 

H. Insulate headers located outside airflow, insulate as specified for piping. Refer to Section 
23 07 00. 

I. Install equipment exposed to finished areas after walls and ceilings are finished and painted. 
Avoid damage. 

J. Protection: Install finished cabinet units with protective covers during remainder of construction. 
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3.3 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. After construction is completed, including painting, clean exposed surfaces of units. Vacuum 
clean coils and inside of cabinets. 

C. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials 
furnished by manufacturer. 

D. Install new filters. 

END OF SECTION 
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SECTION 26 05 03 

EQUIPMENT WIRING CONNECTIONS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes electrical connections to equipment. 

B. Related Sections: 
1. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables. 
2. Section 26 05 33 - Raceway and Boxes for Electrical Systems. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 1 - General Requirements for Wiring Devices. 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit wiring device manufacturer’s catalog information showing dimensions, 
configurations, and construction. 

C. Manufacturer's installation instructions. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Submittal procedures. 

B. Project Record Documents: Record actual locations, sizes, and configurations of equipment 
connections. 

1.5 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and 
manufacturer's instructions for equipment furnished under other sections. 

C. Determine connection locations and requirements. 

D. Sequence rough-in of electrical connections to coordinate with installation of equipment. 

E. Sequence electrical connections to coordinate with start-up of equipment. 



[C59-02331] 

Equipment Wiring Connections 
26 05 03 - 2 

PART 2 PRODUCTS 

2.1 CORD AND PLUGS 

A. Attachment Plug Construction: Conform to NEMA WD 1. 

B. Must be UL Listed and Labeled. 

C. Configuration: NEMA WD 6; match receptacle configuration at outlet furnished for equipment. 

D. Cord Construction: Type SO multiconductor flexible cord with identified equipment grounding 
conductor, suitable for use in damp locations. 

E. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit 
overcurrent protection. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify equipment is ready for electrical connection, for wiring, and to be energized. 

3.2 EXISTING WORK 

A. Remove exposed abandoned equipment wiring connections, including abandoned connections 
above accessible ceiling finishes. 

B. Disconnect abandoned utilization equipment and remove wiring connections. Remove abandoned 
components when connected raceway is abandoned and removed. Install blank cover for 
abandoned boxes and enclosures not removed. 

C. Extend existing equipment connections using materials and methods compatible with existing 
electrical installations, or as specified. 

3.3 INSTALLATION 

A. Make electrical connections. 

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit 
with watertight connectors in damp or wet locations. 

C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures 
encountered. 

D. Install receptacle outlet to accommodate connection with attachment plug. 

E. Install cord and cap for field-supplied attachment plug. 
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F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

G. Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements. 

H. Install terminal block jumpers to complete equipment wiring requirements. 

I. Install interconnecting conduit and wiring between devices and equipment to complete equipment 
wiring requirements. 

3.4 ADJUSTING 

A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and balancing. 

B. Cooperate with utilization equipment installers and field service personnel during checkout and 
starting of equipment to allow testing and balancing and other startup operations. Provide 
personnel to operate electrical system and checkout wiring connection components and 
configurations. 

3.5 EQUIPMENT CONNECTION SCHEDULE 

A. Provide electrical connection of equipment (voltage, amperage, fusing, etc.) per equipment 
manufacturer’s requirements. 

END OF SECTION 
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SECTION 26 05 19 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes building wire and cable; metal clad cable; and wiring connectors and 
connections. 

1.2 REFERENCES 

A. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

B. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 
2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and 

Cables for Use in Air-Handling Spaces. 

C. Underwriters Laboratories, Inc.: 
1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with 

Optional Optical-Fiber Members. 

1.3 SYSTEM DESCRIPTION 

A. Product Requirements: Provide products as follows: 
1. Stranded conductors. 
2. Conductor not smaller than 12 AWG for power and lighting circuits. 
3. Conductor not smaller than 16 AWG for control circuits. 

B. Conduit: 
1. Wire shall be installed in conduit. 
2. Conduit may be used in exposed locations in the weld shop. 
3. MC cable may be used as fixture whips when concealed. 

1.4 DESIGN REQUIREMENTS 

A. Conductor sizes are based on copper.  DO NOT use aluminum wire. 

1.5 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures. 

B. Material information. 
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1.6 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout. 

B. Project Record Documents: Record actual locations of components and circuits. 

1.7 QUALITY ASSURANCE 

A. Provide wiring materials located in plenums with peak optical density not greater than 
0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet 
(1.5 m) when tested in accordance with NFPA 262. 

1.8 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.9 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.10 COORDINATION 

A. Section 01 30 00 - Administrative. 

B. Where wire and cable destination is indicated and routing is not shown, determine routing 
and lengths required. 

C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and 
cable lengths within 10 ft of length shown. 

1.11 DEFINITIONS 

A. Furnish: To supply and deliver, unload and inspect for damage. 

B. Install: To unpack, assemble, erect, mount, apply, place, finish, cure, protect, clean, 
energize, program, adjust, test and make completely functional and operational. 

C. Provide: To furnish and install. 

PART 2 PRODUCTS 

2.1 BUILDING WIRE 

A. Manufacturers: 
1. General Cable Co. 
2. Rome Cable. 
3. Southwire. 
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B. Product Description: Single conductor insulated wire. 

C. Conductor: Stranded copper. 

D. Insulation Voltage Rating: 600 volts. 

E. Insulation Temperature Rating: 90 degrees C. 

2.2 METAL CLAD CABLE 

A. Conductor: Copper. 

B. Insulation Voltage Rating: 600 volts. 

C. Insulation Temperature Rating: 90 degrees C. 

D. Armor Material: Aluminum. 

E. Armor Design: Interlocked metal tape or corrugated tube. 

F. Jacket: None. 

2.3 WIRING CONNECTORS 

A. Split Bolt Connectors: 

B. Solderless Pressure Connectors: 

C. Spring Wire Connectors: 

D. Compression Connectors: 

2.4 TERMINATIONS 

A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper. 

B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with 
insulating sealing collars. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements. 

B. Verify interior of building has been protected from weather. 

C. Verify mechanical work likely to damage wire and cable has been completed. 
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D. Verify raceway installation is complete and supported. 

3.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

3.3 INSTALLATION 

A. Route wire and cable to meet Project conditions. 

B. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

C. Identify and color code wire and cable. Identify each conductor with its circuit number or 
other designation indicated. 

D. Special Techniques--Building Wire in Raceway: 
1. Pull conductors into raceway at same time. 
2. Install building wire 4 AWG and larger with pulling equipment. 

E. Special Techniques - Cable: 
1. Protect exposed cable from damage. 
2. Support cables above accessible ceiling, using spring metal clips or metal cable 

ties to support cables from structure or ceiling suspension system. Do not rest 
cable on ceiling panels. 

3. Use suitable cable fittings and connectors. 

F. Special Techniques - Wiring Connections: 
1. Clean conductor surfaces before installing lugs and connectors. 
2. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise. 
3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of 

insulation rating of conductor. 
4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and 

larger. 
5. Install solderless pressure connectors with insulating covers for copper conductor 

splices and taps, 8 AWG and smaller. 
6. Install insulated spring wire connectors with plastic caps for copper conductor 

splices and taps, 10 AWG and smaller. 

G. Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on fork 
terminals for device terminations. Do not place bare stranded conductors directly under 
screws. 

H. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected 
device, such as circuit breakers. 

I. Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. 
Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars. 
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J. For terminal lugs fastened together such as on motors, transformers, and other apparatus, 
or when space between studs is small enough that lugs can turn and touch each other, 
insulate for dielectric strength of 2-1/2 times normal potential of circuit. 

3.4 WIRE COLOR 

A. General: 
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the 

following: 
a. Black and red for single phase circuits at 120/240 volts. 
b. Black, red, and blue for circuits at 120/208 volts single or three phase. 
c. Orange, brown, and yellow for circuits at 277/480 volts single or three 

phase. 
2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 

splices and boxes. Colors are as follows: 
a. Black and red for single phase circuits at 120/240 volts. 
b. Black, red, and blue for circuits at 120/208 volts single or three phase. 
c. Orange, brown, and yellow for circuits at 277/480 volts single or three 

phase. 

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, 
individually identify each with proper circuit number. 

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely 
color coded. 

D. Feeder Circuit Conductors: Uniquely color code each phase. 

E. Ground Conductors: 
1. For 6 AWG and smaller: Green. 
2. For 4 AWG and larger: Identify with green tape at both ends and visible points 

including junction boxes. 

3.5 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.3.1. 

END OF SECTION 
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SECTION 26 05 29 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Conduit supports. 
2. Formed steel channel. 
3. Spring steel clips. 
4. Sleeves. 
5. Mechanical sleeve seals. 
6. Firestopping relating to electrical work. 
7. Firestopping accessories. 
8. Equipment bases and supports. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 

and Materials. 
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire 

Stops. 
4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems. 

B. FM Global: 
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved 

By Factory Mutual Research For Property Conservation. 

C. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

D. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials. 
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 
3. UL 1479 - Fire Tests of Through-Penetration Firestops. 
4. UL 2079 - Tests for Fire Resistance of Building Joint Systems. 
5. UL - Fire Resistance Directory. 

E. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 
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1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or 
assembly placed in spaces between and penetrations through building materials to arrest 
movement of fire, smoke, heat, and hot gases through fire rated construction. 

1.4 SYSTEM DESCRIPTION 

A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479] to achieve fire 
ratings as noted on Drawings for adjacent construction, but not less than 1 hour fire 
rating. 
1. Ratings may be 3-hours for firestopping in through-penetrations of 4-hour fire 

rated assemblies unless otherwise required by applicable codes. 

B. Firestop interruptions to fire rated assemblies, materials, and components. 

1.5 PERFORMANCE REQUIREMENTS 

A. Firestopping: Conform to applicable code for fire resistance ratings and surface burning 
characteristics. 

B. Firestopping: Provide certificate of compliance from authority having jurisdiction 
indicating approval of materials used. 

1.6 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures. 

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers. 

C. Product Data: 
1. Hangers and Supports: Submit manufacturers catalog data including load 

capacity. 
2. Firestopping: Submit data on product characteristics, performance and limitation 

criteria. 

D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating 
items, and required listed design numbers to seal openings to maintain fire resistance 
rating of adjacent assembly. 

E. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and 
supports. 

F. Manufacturer's Installation Instructions: 
1. Hangers and Supports: Submit special procedures and assembly of components. 
2. Firestopping: Submit preparation and installation instructions. 

G. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 
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H. Engineering Judgements: For conditions not covered by UL or WH listed designs, submit 
judgements by licensed professional engineer suitable for presentation to authority having 
jurisdiction for acceptance as meeting code fire protection requirements. 

1.7 QUALITY ASSURANCE 

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 
with 0.10 inch water gage minimum positive pressure differential to achieve fire F-
Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour. 
1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-

hour. 
2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as 

indicated on Drawings, but not less than 1-hour. 
a. Floor Penetrations Within Wall Cavities: T-Rating is not required. 

B. Through Penetration Firestopping of Non-Fire Rated Floor [and Roof] Assemblies: 
Materials to resist free passage of flame and products of combustion. 
1. Noncombustible Penetrating Items: Noncombustible materials for penetrating 

items connecting maximum of three stories. 
2. Penetrating Items: Materials approved by authorities having jurisdiction for 

penetrating items connecting maximum of two stories. 

C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or 
UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which 
joint is installed. 

D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 
inch water gage minimum positive pressure differential to achieve fire resistant rating as 
indicated on Drawings for floor assembly. 

E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index 
when tested in accordance with ASTM E84. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Do not apply firestopping materials when temperature of substrate material and ambient 
air is below 60 degrees F. 
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C. Maintain this minimum temperature before, during, and for minimum 3 days after 
installation of firestopping materials. 

D. Provide ventilation in areas to receive solvent cured materials. 

PART 2 PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. Electroline Manufacturing Company. 
3. O-Z Gedney Co. 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running 
threads. 

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 
hanger rod. Set screw: hardened steel. 

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single 
bolt to tighten. 

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits. 

F. Cable Ties: High strength nylon temperature rated to 185 degrees F. Self locking. 

2.2 FORMED STEEL CHANNEL 

A. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center. 

2.3 SPRING STEEL CLIPS 

A. Product Description: Mounting hole and screw closure. 

2.4 MECHANICAL SLEEVE SEALS 

A. Product Description: Modular mechanical type, consisting of interlocking synthetic 
rubber links shaped to continuously fill annular space between object and sleeve, 
connected with bolts and pressure plates causing rubber sealing elements to expand when 
tightened, providing watertight seal and electrical insulation. 

2.5 FIRESTOPPING 

A. Product Description: Different types of products by multiple manufacturers are 
acceptable as required to meet specified system description and performance 
requirements; provide only one type for each similar application. 
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1. Silicone Firestopping Elastomeric Firestopping: Single or Multiple component 
silicone elastomeric compound and compatible silicone sealant. 

2. Foam Firestopping Compounds: Single or Multiple component foam compound. 
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated 

compound mixed with incombustible non-asbestos fibers. 
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral or ceramic fiber 

stuffing insulation with silicone elastomer for smoke stopping. 
5. Mechanical Firestopping Device with Fillers: Mechanical device with 

incombustible fillers and silicone elastomer, covered with sheet stainless steel 
jacket, joined with collars, penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands on 
exposure to surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 

2.6 FIRESTOPPING ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces 
and suitable for required fire ratings. 

B. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and 
other devices required to position and retain materials in place. 

C. General: 
1. Furnish UL listed products or products tested by independent testing laboratory. 
2. Select products with rating not less than rating of wall or floor being penetrated. 

D. Non-Rated Surfaces: 
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or 

ceiling plates for covering openings in occupied areas where conduit is exposed. 
2. For exterior wall openings below grade, furnish modular mechanical type seal 

consisting of interlocking synthetic rubber links shaped to continuously fill 
annular space between conduit and cored opening or water-stop type wall sleeve. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify openings are ready to receive sleeves. 

B. Verify openings are ready to receive firestopping. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting 
bond of firestopping material. 

B. Remove incompatible materials affecting bond. 
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C. Do not drill or cut structural members. 

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 
1. Concrete Structural Elements: Provide precast inserts, expansion anchors, 

powder actuated anchors and preset inserts. 
2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset 

fasteners, and welded fasteners. 
3. Concrete Surfaces: Provide expansion anchors. 
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and 

hollow wall fasteners. 
5. Solid Masonry Walls: Provide expansion anchors. 
6. Sheet Metal: Provide sheet metal screws. 
7. Wood Elements: Provide wood screws. 

B. Inserts: 
1. Install inserts for placement in concrete forms. 
2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 

over 4 inches. 
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

C. Install conduit and raceway support and spacing in accordance with NEC. 

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 

E. Install multiple conduit runs on common hangers. 

F. Supports: 
1. Fabricate supports from structural steel or formed steel channel. Install hexagon 

head bolts to present neat appearance with adequate strength and rigidity. Install 
spring lock washers under nuts. 

2. Install surface mounted cabinets and panelboards with minimum of four anchors. 
3. In wet and damp locations install steel channel supports to stand cabinets and 

panelboards 1 inch off wall. 
4. Support vertical conduit at every floor. 

3.4 INSTALLATION - FIRESTOPPING 

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, conduit and other items, requiring firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke 
rating. 
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3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 
inches beyond supported equipment. 

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment. 

3.6 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links. 

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam. 

C. Set sleeves in position in forms. Provide reinforcing around sleeves. 

D. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

E. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between 
conduit or raceway and adjacent work with fire stopping insulation and caulk airtight. 
Provide close fitting metal collar or escutcheon covers at both sides of penetration. 

3.7 FIELD QUALITY CONTROL 

A. Inspect installed firestopping for compliance with specifications. 

3.8 CLEANING 

A. Clean adjacent surfaces of firestopping materials. 

3.9 PROTECTION OF FINISHED WORK 

A. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 
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SECTION 26 05 33 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and 
junction boxes, and handholes. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated. 
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC). 

B. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 

Cable Assemblies. 
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid 

Steel Conduit and Intermediate Metal Conduit. 
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

1.3 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system. 

1.4 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 3/4 inch unless otherwise specified. 

B. Underslab conduit shall be 1 inch minimum. 

1.5 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures. 

B. Product Data: Submit for the following: 
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1. Flexible metal conduit. 
2. Liquidtight flexible metal conduit. 
3. Nonmetallic conduit. 
4. Flexible nonmetallic conduit. 
5. Nonmetallic tubing. 
6. Raceway fittings. 
7. Conduit bodies. 
8. Surface raceway. 
9. Wireway. 
10. Pull and junction boxes. 
11. Handholes. 

C. Manufacturer's Installation Instructions: Submit application conditions and limitations of 
use stipulated by Product testing agency specified under Regulatory Requirements. 
Include instructions for storage, handling, protection, examination, preparation, and 
installation of Product. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements. 

B. Project Record Documents: 
1. Record actual routing of conduits larger than 2 inch . 
2. Record actual locations and mounting heights of outlet, pull, and junction boxes. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements. 

B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering. 

C. Protect PVC conduit from sunlight. 

1.8 COORDINATION 

A. Section 01 30 00 - Administrative Requirements. 

B. Coordinate installation of outlet boxes for equipment. 

C. Coordinate mounting heights, orientation and locations of outlets mounted above 
counters, benches, and backsplashes. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Carlon Electrical Products. 
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B. Allied Tube. 

C. Wheatland. 

2.2 METAL CONDUIT 

A. Rigid Steel Conduit: ANSI C80.1. 

B. Rigid Aluminum Conduit: ANSI C80.5. 

C. Intermediate Metal Conduit (IMC): Rigid steel. 

2.3 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Product Description: Interlocked aluminum construction with PVC jacket. 

B. Fittings: NEMA FB 1. 

2.4 ELECTRICAL METALLIC TUBING (EMT) 

A. Product Description: ANSI C80.3; galvanized tubing. 

B. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron, compression type. 

2.5 NONMETALLIC CONDUIT 

A. Product Description: NEMA TC 2; Schedule 40 or 80 PVC as indicated on the drawings. 

B. Fittings and Conduit Bodies: NEMA TC 3. 

2.6 SURFACE METAL RACEWAY 

A. Product Description: Sheet metal channel with fitted cover, suitable for use as surface 
metal raceway. 

B. Acceptable Manufacturers: 
1. Thomas & Betts 
2. Wiremold 

C. Size: as required for circuits, conductors, and cables to be installed.  DO NOT exceed fill 
capacity as determined by the National Electrical Code and manufacturer’s requirements. 

D. Finish: manufacturer’s standard primer, suitable for field painting. 

E. Fittings, Boxes, and Extension Rings: Furnish manufacturer's standard accessories; match 
finish on raceway. 

2.7 WIREWAY 

A. Product Description: General purpose, oiltight and dust-tight or raintight type wireway as 
suited for location installed. 
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B. Knockouts: Manufacturer's standard on bottom only. 

C. Size: As indicated on Drawings. 

D. Cover: Hinged with full gaskets. 

E. Connector: Flanged. 

F. Finish: Rust inhibiting primer coating with gray enamel finish. 

2.8 OUTLET BOXES 

A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch male fixture studs where required. 
2. Concrete Ceiling Boxes: Concrete type. 

B. Nonmetallic Outlet Boxes: NEMA OS 2. 

C. Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Furnish gasketed cover by box 
manufacturer. Furnish threaded hubs. 

D. Wall Plates for Finished Areas: As specified in Section 26 27 26. 

E. Wall Plates for Unfinished Areas: Furnish gasketed cover. 

2.9 PULL AND JUNCTION BOXES 

A. Sheet Metal Boxes: NEMA OS 1, galvanized steel. 

B. Hinged Enclosures: As specified in Section 26 27 16. 

C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted 
junction box: 
1. Material: Galvanized cast iron. 
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover 

screws. 

D. Concrete composite Handholes: Die-molded: 
1. Cable Entrance: Pre-cut 6 inch x 6 inch cable entrance at center bottom of each 

side. 
2. Cover: concrete composite, weatherproof cover with nonskid finish. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify outlet locations and routing and termination locations of raceway prior to rough-
in. 
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3.2 INSTALLATION 

A. Ground and bond raceway and boxes. 

B. Fasten raceway and box supports to structure and finishes. 

C. Identify raceway and boxes. 

D. Arrange raceway and boxes to maintain headroom and present neat appearance. 

3.3 INSTALLATION - RACEWAY 

A. Raceway routing is shown in approximate locations unless dimensioned. Route to 
complete wiring system. 

B. Use surface raceway (wiremold) only on existing brick walls where it is not possible to 
“fish” in the existing wall cavity.  All other walls shall utilize conduit concealed within 
the wall. 

C. Arrange raceway supports to prevent misalignment during wiring installation. 

D. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers. 

E. Group related raceway; support using conduit rack. Construct rack using steel channel.  
Provide space on each for 25 percent additional raceways. 

F. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports 

G. Do not attach raceway to ceiling support wires or other piping systems. 

H. Construct wireway supports from steel channel. 

I. Route exposed raceway parallel and perpendicular to walls. 

J. Route raceway installed above accessible ceilings parallel and perpendicular to walls. 

K. Route conduit in and under slab from point-to-point. 

L. Minimum Size Conduit under Slab: 3/4 inch. 

M. Maintain clearance between raceway and piping for maintenance purposes. 

N. Maintain 12 inch clearance between raceway and surfaces with temperatures exceeding 
104 degrees F. 

O. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

P. Bring conduit to shoulder of fittings; fasten securely. 
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Q. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe 
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 
area inserted in fitting. Allow joint to cure for minimum 20 minutes. 

R. Install conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and 
to cast boxes. 

S. Avoid moisture traps; install junction box with drain fitting at low points in conduit 
system. 

T. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 

U. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

V. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to 
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to 
outlets and corner fittings. 

W. Close ends and unused openings in wireway. 

3.4 INSTALLATION - BOXES 

A. Adjust box location up to 10 feet prior to rough-in to accommodate intended purpose. 

B. Orient boxes to accommodate wiring devices. 

C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. 

D. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches  
from ceiling access panel or from removable recessed luminaire. 

E. Locate flush mounting box in masonry wall to require cutting of masonry unit corner 
only. Coordinate masonry cutting to achieve neat opening. 

F. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches 
separation. Install with minimum 24 inches separation in acoustic rated walls. 

G. Secure flush mounting box to interior wall and partition studs. Accurately position to 
allow for surface finish thickness. 

H. Install stamped steel bridges to fasten flush mounting outlet box between studs. 

I. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

J. Install adjustable steel channel fasteners for hung ceiling outlet box. 

K. Do not fasten boxes to ceiling support wires or other piping systems. 

L. Support boxes independently of conduit. 
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M. Install gang box where more than one device is mounted together. Do not use sectional 
box. 

N. Install gang box with plaster ring for single device outlets. 

3.5 INTERFACE WITH OTHER PRODUCTS 

A. Route conduit through roof openings for piping and ductwork or through suitable roof 
jack with pitch pocket. Coordinate location with roofing installation. 

B. Locate outlet boxes to allow luminaires positioned as indicated. 

C. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

3.6 ADJUSTING 

A. Adjust flush-mounting outlets to make front flush with finished wall material. 

B. Install knockout closures in unused openings in boxes. 

3.7 CLEANING 

A. Clean interior of boxes to remove dust, debris, and other material. 

B. Clean exposed surfaces and restore finish. 

END OF SECTION 
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SECTION 26 05 53 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Nameplates. 
2. Labels. 
3. Wire markers. 
4. Conduit markers. 
5. Stencils. 

1.2 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures. 

B. Product Data: 
1. Submit manufacturer’s catalog literature for each product required. 
2. Submit electrical identification schedule including list of wording, symbols, letter 

size, color coding, tag number, location, and function. 

C. Manufacturer's Installation Instructions: Indicate installation instructions, special 
procedures, and installation. 

1.3 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements. 

B. Project Record Documents: Record actual locations of tagged devices; include tag 
numbers. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements. 

B. Accept identification products on site in original containers. Inspect for damage. 

C. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification, including product density and thickness. 

D. Protect insulation from weather and construction traffic, dirt, water, chemical, and 
mechanical damage, by storing in original wrapping. 
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1.5 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Install labels and nameplates only when ambient temperature and humidity conditions for 
adhesive are within range recommended by manufacturer. 

PART 2 PRODUCTS 

2.1 NAMEPLATES 

A. Product Description: Laminated three-layer plastic with engraved black letters on white  
contrasting background color. 

B. Letter Size: 
1. 1/8 inch high letters for identifying individual equipment and loads. 
2. 1/4 inch high letters for identifying grouped equipment and loads. 

C. Minimum nameplate thickness: 1/8 inch. 

2.2 LABELS 

A. Labels: Embossed adhesive tape, with 3/16 inch white letters on black background. 

2.3 WIRE MARKERS 

A. Description: Cloth tape, split sleeve, or tubing type wire markers. 

B. Legend: 
1. Power and Lighting Circuits: Branch circuit or feeder number as indicated on 

Drawings. 
2. Control Circuits: Control wire number as indicated on shop drawings.  

2.4 STENCILS 

A. Stencils: With clean cut symbols and letters of following size: 
1. Up to 2 inches Outside Diameter of Raceway: 1/2 inch high letters. 
2. 2-1/2 to 6 inches Outside Diameter of Raceway: 1 inch high letters. 

B. Stencil Paint: semi-gloss enamel. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 
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3.2 INSTALLATION 

A. Install identifying devices after completion of painting. 

B. Nameplate Installation: 
1. Install nameplate parallel to equipment lines. 
2. Install nameplate for each electrical distribution and control equipment enclosure 

with corrosive-resistant mechanical fasteners, or adhesive. 
3. Install nameplates for each control panel and major control components located 

outside panel with corrosive-resistant mechanical fasteners, or adhesive. 
4. Secure nameplate to equipment front using screws, rivets, or adhesive. 
5. Secure nameplate to inside surface of door on recessed panelboard in finished 

locations. 
6. Install nameplates for the following: 

a. Switchboards, including new feeder breakers. 
b. Panelboards. 

C. Label Installation: 
1. Install label parallel to equipment lines. 
2. Install label for identification of individual control device stations. 
3. Install labels for permanent adhesion and seal with clear lacquer. 

D. Wire Marker Installation: 
1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet 

and junction boxes for each load connection. 
2. Mark data cabling at each end. Install additional marking at accessible locations 

along the cable run. 
3. Install labels at data outlets identifying patch panel and port designation. 

END OF SECTION 
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SECTION 26 24 16 

PANELBOARDS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes distribution and branch circuit panelboards. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC 

Power Circuits. 

B. National Electrical Manufacturers Association: 
1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches. 
2. NEMA FU 1 - Low Voltage Cartridge Fuses. 
3. Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC. 
4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches 

(600 Volts Maximum). 
5. NEMA PB 1 - Panelboards. 
6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and 

Maintenance of Panelboards Rated 600 Volts or Less. 

C. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

D. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

E. Underwriters Laboratories Inc.: 
1. UL 67 - Safety for Panelboards. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures. 

B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus 
ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch 
arrangement and sizes. 

C. Product Data: Submit catalog data showing specified features of standard products. 
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1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements. 

B. Project Record Documents: Record actual locations of panelboards and record actual 
circuiting arrangements. 

C. Operation and Maintenance Data: Submit spare parts listing; source and current prices of 
replacement parts and supplies; and recommended maintenance procedures and intervals. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.6 MAINTENANCE MATERIALS 

A. Section 01 70 00 - Execution and Closeout Requirements. 

B. Furnish two of each panelboard key. Panelboards keyed alike. 

PART 2 PRODUCTS 

2.1 BRANCH CIRCUIT PANELBOARDS 

A. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch 
circuit panelboard. 

B. Acceptable Manufacturers: 
1. Square-D 
2. Eaton 

C. Panelboard Bus: Copper, current carrying components, ratings as indicated on Drawings. 
Furnish copper ground bus and copper neutral bus in each panelboard. 

D. Integrated short circuit rating: As shown on the drawings.  10,000 amperes rms 
symmetrical minimum. 

E. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit 
breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, 
Type HACR for air conditioning equipment circuits, Class A ground fault interrupter 
circuit breakers as indicated on Drawings. Do not use tandem circuit breakers. 

F. Breakers for additions to existing panels:  utilize circuit breakers compatible with existing 
panels. 

G. Enclosure: NEMA PB 1, Type 1. 



[C59-02331] 

Panelboards 
26 24 16 - 3 

H. Cabinet Front: Flush or Surface cabinet front with concealed hinged trim, concealed 
hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer's 
standard gray enamel. 

2.2 INSTALLATION 

A. Install panelboards in accordance with NEMA PB 1.1. 

B. Install panelboards plumb. 

C. Install recessed panelboards flush with wall finishes. 

D. Height: 6 feet to top of panelboard ; install panelboards taller than 6 feet with bottom no 
more than 4 inches above floor. 

E. Install filler plates for unused spaces in panelboards. 

F. Provide typed circuit directory for each branch circuit panelboard. Revise directory to 
reflect circuiting changes to balance phase loads. 

G. Install engraved plastic nameplates. 

H. Ground and bond panelboard enclosure. Connect equipment ground bars of panels in 
accordance with NFPA 70. 

2.3 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6. 

END OF SECTION 
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SECTION 26 28 13 

FUSES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Fuses. 

1.2 REFERENCE STANDARDS 

A. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data sheets showing electrical characteristics, including time-current 
curves. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual sizes, ratings, and locations of fuses. 

1.5 MAINTENANCE MATERIALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for maintenance 
materials 

B. Spare Parts: 
1. Furnish two fuse pullers. 

C. Extra Materials: 
1. Furnish three spare fuses of each Class, size, and rating installed. 

1.6 QUALITY ASSURANCE 

A. Qualifications: 
1. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum three years documented experience. 
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PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer List: 
1. Bussman 

B. Substitution Limitations: 
1. Section 01 60 00 - Product Requirements: Requirements for substitutions for other 

manufacturers and products. 

2.2 DESIGN REQUIREMENTS 

A. Select fuses to provide appropriate levels of short circuit and overcurrent protection for the 
following components: wire, cable, bus structures, and other equipment. Design system to 
maintain component damage within acceptable levels during faults. 

B. Select fuses to coordinate with time current characteristics of other overcurrent protective 
elements, including other fuses, circuit breakers, and protective relays. Design system to maintain 
operation of device closest to fault operates. 

2.3 FUSES 

A. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on Drawings. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.4 CLASS RK1 (TIME DELAY) FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.5 CLASS RK1 (NON-TIME-DELAY) FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.6 CLASS RK5 FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.7 CLASS J (TIME DELAY) FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 
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2.8 CLASS J (NON-TIME-DELAY) FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.9 CLASS T FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.10 CLASS L (FAST-ACTING) FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.11 CLASS L (TIME DELAY) FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

2.12 CLASS G FUSES 

A. Dimensions and Performance: NEMA FU 1. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

PART 3 EXECUTION 

3.1 DEMOLITION 

A. Remove fuses from abandoned circuits. 

B. Maintain access to existing fuses and other installations remaining active and requiring access. 
Modify installation or provide access panel. 

3.2 INSTALLATION 

A. Install fuse with label oriented so manufacturer, type, and size are easily read. 

END OF SECTION 
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SECTION 26 28 19 

ENCLOSED SWITCHES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes fusible and nonfusible switches. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses. 
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches 

(600 Volts Maximum). 

B. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures. 

B. Product Data: Submit switch ratings and enclosure dimensions. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements. 

B. Project Record Documents: Record actual locations of enclosed switches and ratings of 
installed fuses. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

PART 2 PRODUCTS 

2.1 FUSIBLE SWITCH ASSEMBLIES 

A. Product Description: NEMA KS 1, Type HD with externally operable handle interlocked 
to prevent opening front cover with switch in ON position, enclosed load interrupter knife 
switch. Handle lockable in OFF position. 
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B. Fuse clips: Designed to accommodate NEMA FU 1, Class R fuses. 

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
manufacturer's standard gray. 
1. Interior Dry Locations: Type 1. 
2. Exterior Locations: Type 3R. 

2.2 NONFUSIBLE SWITCH ASSEMBLIES 

A. Product Description: NEMA KS 1, Type HD with externally operable handle interlocked 
to prevent opening front cover with switch in ON position enclosed load interrupter knife 
switch. Handle lockable in OFF position. 

B. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
manufacturer's standard gray. 
1. Interior Dry Locations: Type 1. 
2. Exterior Locations: Type 3R. 

2.3 SWITCH RATINGS 

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings, 30A 
minimum. 

B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used 
with or protected by Class R fuses. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install fuses for fusible disconnect switches. 

B. Install engraved plastic nameplates. 

C. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and 
size installed. 

3.2 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.5. 

END OF SECTION 


	230529 - Hangers and Supports for HVAC Piping and Equipment
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipe hangers and supports.
	2. Hanger rods.
	3. Inserts.
	4. Flashing.
	5. Sleeves.

	B. Related Sections:
	1. Section 23 22 13 - Steam and Condensate Heating Piping: Execution requirements for placement of hangers and supports specified by this section.


	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	1. ASME B31.9 - Building Services Piping.


	1.3 DEFINITIONS
	1.4 SYSTEM DESCRIPTION
	A. Firestopping Materials:  Comply with requirements of Section 07 84 00.

	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings: Indicate system layout with location including critical dimensions, sizes, and pipe hanger and support locations and detail of trapeze hangers.
	C. Product Data:
	1. Hangers and Supports: Submit manufacturers catalog data including load capacity.

	D. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers. Indicate calculations used to determine load carrying capacity of trapeze, multiple pipe, and riser support hangers.
	E. Manufacturer's Installation Instructions:
	1. Hangers and Supports: Submit special procedures and assembly of components.

	F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	G. Maintain one copy of each document on site.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum 3 years experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing in original packaging.

	1.8 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for pipe hangers and supports.


	PART 2 PRODUCTS
	2.1 PIPE HANGERS AND SUPPORTS
	A. Manufacturers:
	1. ERICO International Corporation.
	2. Hilti, Inc.
	3. NIBCO INC.
	4. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Steam and Steam Condensate Piping:
	1. Conform to ASME B31.1.
	2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
	3. Hangers for Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis.
	4. Hangers for Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll, double hanger.
	5. Multiple or Trapeze Hangers for Pipe Sizes 4 inches and Smaller: Steel channels with welded spacers and hanger rods.
	6. Multiple or Trapeze Hangers for Pipe Sizes 6 inches and Larger: Steel channels with welded spacers and hanger rods; cast-iron roll and stand.
	7. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hooks.
	8. Wall Support for Pipe Sizes 4 to 5 inches: Welded steel bracket and wrought steel clamp.
	9. Wall Support for Pipe Sizes 6 inches and Larger: Welded steel bracket and wrought steel clamp; adjustable steel yoke and cast iron roll.
	10. Vertical Support: Steel riser clamp.
	11. Floor Support for Pipe Sizes 4 inches and Smaller: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	12. Floor Support for Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and stand steel screws, and concrete pier or steel support.
	13. Copper Pipe Support: Copper-plated carbon-steel ring.


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

	2.3 INSERTS
	A. Manufacturers:
	1. ERICO International Corporation.
	2. Hilti, Inc.
	3. Substitutions:  Section 01 60 00 - Product Requirements.

	B. 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 butyl; 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.
	C. Sleeves for Round Ductwork: Galvanized steel.
	D. Sleeves for Rectangular Ductwork: Galvanized steel or wood.
	E. Sealant:  Acrylic.


	PART 3 EXECUTION
	3.1 INSTALLATION - INSERTS
	A. Install inserts for placement in concrete forms.
	B. Install 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 4 inches and larger.
	D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
	E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with recessed square steel plate and nut above slab.

	3.2 INSTALLATION - PIPE HANGERS AND SUPPORTS
	A. Install in accordance with ASME B31.1.
	B. Support horizontal piping as scheduled.
	C. Install hangers with minimum 1/2 inch space between finished covering and adjacent work.
	D. Place hangers within 12 inches of each horizontal elbow.
	E. Use hangers with 1-1/2 inch minimum vertical adjustment.
	F. Support vertical piping at every floor.
	G. Where piping is installed in parallel and at same elevation, provide multiple pipe 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.
	L. Provide clearance in hangers and from structure and other equipment for installation of insulation. Refer to Section 22 07 00.

	3.3 INSTALLATION - FLASHING
	A. Provide flexible flashing and metal Counterflashing where piping and ductwork penetrate weather or waterproofed walls, floors, and roofs.
	B. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms for sound control.
	C. Provide curbs for roof installations 14 inches minimum high above roofing surface. Flash and counter-flash with sheet metal; seal watertight. Attach Counterflashing to equipment and lap base flashing on roof curbs. Flatten and solder joints.
	D. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars above roof jacks. Screw vertical flange section to face of curb.

	3.4 INSTALLATION - SLEEVES
	A. Exterior watertight entries: Seal with mechanical sleeve seals.
	B. Set sleeves in position in forms. Provide reinforcing around sleeves.
	C. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	D. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.
	E. Install chrome plated steel escutcheons at finished surfaces.

	3.5 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Requirements for inspecting, testing.

	3.6 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting finished Work.
	B. Protect adjacent surfaces from damage by material installation.

	3.7 SCHEDULES
	A. Copper and Steel Pipe Hanger Spacing: per applicable code.



	230553 - Identification for HVAC Piping and Equipment
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Nameplates.
	2. Tags.
	3. Stencils.
	4. Pipe markers.
	5. Ceiling tacks.
	6. Labels.


	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	1. ASME A13.1 - Scheme for the Identification of Piping Systems.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit manufacturers catalog literature for each product required.
	C. Shop Drawings: Submit list of wording, symbols, letter size, and color coding for mechanical identification and valve chart and schedule, including valve tag number, location, function, and valve manufacturer's name and model number.
	D. Samples: Submit two tags, labels, pipe markers used on project.
	E. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and installation.
	F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of tagged valves; include valve tag numbers.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.


	PART 2 PRODUCTS
	2.1 NAMEPLATES
	A. Manufacturers; Name Plates:
	1. Seton Identification Products
	2. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Product Description: Laminated three-layer plastic with engraved black letters on light contrasting background color.

	2.2 TAGS
	A. Manufacturers; Plastic Tags:
	1. Seton Identification Products
	2. Substitutions:  Section 01 60 00 - Product Requirements.
	3. Laminated three-layer plastic with engraved black letters on light contrasting background color. Tag size minimum 1-1/2 inches diameter.

	B. Manufacturers; Metal Tags:
	1. Seton Identification Products
	2. Substitutions:  Section 01 60 00 - Product Requirements.
	3.  Brass with stamped letters; tag size minimum 1-1/2 inches diameter with finished edges.

	C. Manufacturers; Information Tags:
	1. Seton Identification Products
	2. Substitutions:  Section 01 60 00 - Product Requirements.
	3. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-1/4 x 5-5/8 inches with grommet and self-locking nylon ties.


	2.3 PIPE MARKERS
	A. Color and Lettering: Conform to ASME A13.1.
	B. Manufacturers; Pipe Marker:
	1. Seton Identification Products
	2. Substitutions:  Section 01 60 00 - Product Requirements.
	3. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe covering. Larger sizes may have maximum sheet size with spring fastener.

	C. Manufacturers; Plastic Tape Pipe Marker:
	1. Seton Identification Products
	2. Substitutions:  Section 01 60 00 - Product Requirements.
	3. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings.


	2.4 CEILING TACKS
	A. Manufacturers; Ceiling Tacks:
	1. Seton Identification Products
	2. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Description: Steel with 3/4 inch diameter color-coded head.
	C. Color code as follows:
	1. HVAC equipment: Yellow.
	2. Fire dampers/smoke dampers: Red.
	3. Plumbing valves: Green.
	4. Heating/cooling valves: Blue.



	PART 3 EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.
	B. Prepare surfaces in accordance with Section 09 90 00 for stencil painting.

	3.2 INSTALLATION
	A. Apply stencil painting in accordance with Section 09 90 00.
	B. Install identifying devices after completion of coverings and painting.
	C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.
	D. Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer. For unfinished canvas covering, apply paint primer before applying labels.
	E. Install tags using corrosion resistant chain. Number tags consecutively by location.
	F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried pipe.
	G. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices with plastic nameplates. Identify in-line pumps and other small devices with tags.
	H. Identify control panels and major control components outside panels with plastic nameplates.
	I. Identify valves in main and branch piping with tags.
	J. Identify air terminal units and radiator valves with numbered tags.
	K. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4 inch diameter and smaller. Identify service, flow direction, and pressure. Install in clear view and align with axis of piping. Locate identification not to ex...
	L. For exposed natural gas lines other than steel pipe, attach yellow pipe labels with "GAS" in black lettering, at maximum 5 foot spacing.
	M. Identify ductwork with stenciled painting. Identify with air handling unit identification number and area served. Locate identification at air handling unit, at each side of penetration of structure or enclosure, and at each obstruction.
	N. Provide ceiling tacks to locate valves or dampers above panel ceilings. Locate in corner of panel closest to equipment.



	230593 - Testing, Adjusting, and Balancing for HVAC (JH)
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Testing, adjusting, and balancing of air systems.


	1.2 REFERENCES
	A. Testing Adjusting and Balancing Bureau:
	1. TABB - International Standards for Environmental Systems Balance.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Prior to commencing Work, submit proof of latest calibration date of each instrument.
	C. Test Reports: Indicate data on forms prepared following ASHRAE 111. Submit data in S.I. units.
	D. Field Reports: Indicate deficiencies preventing proper testing, adjusting, and balancing of systems and equipment to achieve specified performance.
	E. Submit draft copies of report for review prior to final acceptance of Project.
	F. Furnish reports in soft cover, letter size, 3-ring binder manuals, complete with table of contents page and indexing tabs, with cover identification at front and side. Include set of reduced drawings with air outlets and equipment identified to cor...

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of balancing valves and rough setting.
	C. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and balancing report inclusion in operating and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with State of Michigan standard.
	B. Perform Work in accordance with ASHRAE 111.
	C. Prior to commencing Work, calibrate each instrument to be used.

	1.6 QUALIFICATIONS
	A. Agency: Company specializing in testing, adjusting, and balancing of systems specified in this section with minimum three years experience certified by TABB.

	1.7 SEQUENCING
	A. Section 01 10 00 - Summary: Work sequence.
	B. Sequence balancing between completion of systems tested and Date of Substantial Completion.


	PART 2 EXECUTION
	2.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify systems are complete and operable before commencing work. Verify the following:
	1. Systems are started and operating in safe and normal condition.
	2. HVAC control systems are installed complete and operable.
	3. Proper thermal overload protection is in place for electrical equipment.
	4. Final filters are clean and in place. If required, install temporary media in addition to final filters.
	5. Duct systems are clean of debris.
	6. Fans are rotating correctly.
	7. Access doors are closed and duct end caps are in place.
	8. Air outlets are installed and connected.
	9. Duct system leakage is minimized.
	10. Proper strainer baskets are clean and in place or in normal position.
	11. Service and balancing valves are open.


	2.2 PREPARATION
	A. Furnish instruments required for testing, adjusting, and balancing operations.

	2.3 INSTALLATION TOLERANCES
	A. Air Handling Systems: Adjust to within plus or minus 10 percent of design.
	B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design to space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

	2.4 ADJUSTING
	A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and balancing.
	B. Verify recorded data represents actual measured or observed conditions.
	C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to be restored. Set and lock memory stops.
	D. After adjustment, take measurements to verify balance has not been disrupted. If disrupted, verify correcting adjustments have been made.
	E. Report defects and deficiencies noted during performance of services, preventing system balance.
	F. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to electrical switch boxes, and restoring thermostats to specified settings.

	2.5 AIR SYSTEM PROCEDURE
	A. Adjust air handling and distribution systems to obtain required or design supply, return, and exhaust air quantities.
	B. Make air flow rate measurements in main ducts by Pitot tube traverse of entire cross sectional area of duct.
	C. Measure air quantities at air inlets and outlets.
	D. Adjust distribution system to obtain:
	1. Space temperatures within 2 degrees F.
	2. Minimal objectionable drafts.

	E. Use volume control devices to regulate air quantities only to extent adjustments do not create objectionable air motion or sound levels. Effect volume control by using volume dampers located in ducts.
	F. Vary total system air quantities by adjustment of fan speeds. Provide sheave drive changes to vary fan speed. Vary branch air quantities by damper regulation.
	G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet.
	H. Measure static air pressure conditions on air supply units, including filter and coil pressure drops, and total pressure across fan. Make allowances for 50 percent loading of filters.
	I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design conditions.
	J. Measure temperature conditions across outside air, return air, and exhaust dampers to check leakage.
	K. Measure building static pressure and adjust supply, return, and exhaust air systems to obtain required relationship between each to maintain approximately 0.05 inches differential static pressure between spaces.

	2.6 WATER SYSTEM PROCEDURE
	A. Adjust water systems, after air balancing, to obtain design quantities.
	B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine flow rates for system balance. Where flow-metering devices are not installed, base flow balance on temperature difference across various heat transfe...
	C. Confirm air bleeds indicate system is full of water.
	D. Adjust systems to obtain specified pressure drops and flows through heat transfer elements prior to thermal testing. Perform balancing by measurement of temperature differential in conjunction with air balancing.
	E. Perform system balance with automatic control valves fully open triple duty valves fully open, and pump VFDs at 100 percent speed.
	F. Confirm pump rotation and differential pressure at full flow.
	G. Perform adjustment of water distribution systems by the following measures:
	1. Reduce total system flow rate first by reducing speed of VFD.
	2. Use balancing cocks, valves, and fittings.

	H. Do not use service or shut-off valves for balancing unless designed for balancing and shut-off functions. Where available pump capacity is less than total flow requirements or individual system parts, simulate full flow in one part by temporary res...

	2.7 SCHEDULES
	A. Partial list of Equipment Requiring Testing, Adjusting, and Balancing:
	1. Direct Fired Make-up Air Units.
	2. Fans.
	3. Air Inlets and Outlets.

	B. Report Forms
	1. Title Page:
	a. Name of Testing, Adjusting, and Balancing Agency
	b. Address of Testing, Adjusting, and Balancing Agency
	c. Telephone and facsimile numbers of Testing, Adjusting, and Balancing Agency
	d. Project name
	e. Project location
	f. Project Architect
	g. Project Engineer
	h. Project Contractor
	i. Project altitude
	j. Report date

	2. Summary Comments:
	a. Design versus final performance
	b. Notable characteristics of system
	c. Description of systems operation sequence
	d. Summary of outdoor and exhaust flows to indicate building pressurization
	e. Nomenclature used throughout report
	f. Test conditions

	3. Instrument List:
	a. Instrument
	b. Manufacturer
	c. Model number
	d. Serial number
	e. Range
	f. Calibration date

	4. Electric Motors:
	a. Manufacturer
	b. Model/Frame
	c. HP/BHP and kW
	d. Phase, voltage, amperage; nameplate, actual, no load
	e. RPM
	f. Service factor
	g. Starter size, rating, heater elements
	h. Sheave Make/Size/Bore

	5. V-Belt Drive:
	a. Identification/location
	b. Required driven RPM
	c. Driven sheave, diameter and RPM
	d. Belt, size and quantity
	e. Motor sheave diameter and RPM
	f. Center to center distance, maximum, minimum, and actual

	6. Air Moving Equipment:
	a. Location
	b. Manufacturer
	c. Model number
	d. Serial number
	e. Arrangement/Class/Discharge
	f. Air flow, specified and actual
	g. Return air flow, specified and actual
	h. Outside air flow, specified and actual
	i. Total static pressure (total external), specified and actual
	j. Inlet pressure
	k. Discharge pressure
	l. Sheave Make/Size/Bore
	m. Number of Belts/Make/Size
	n. Fan RPM

	7. Return Air/Outside Air Data:
	a. Identification/location
	b. Design air flow
	c. Actual air flow
	d. Design return air flow
	e. Actual return air flow
	f. Design outside air flow
	g. Actual outside air flow
	h. Return air temperature
	i. Outside air temperature
	j. Required mixed air temperature
	k. Actual mixed air temperature
	l. Design outside/return air ratio
	m. Actual outside/return air ratio
	n. Belts/Make/Size
	o. Fan RPM

	8. Air Distribution Test Sheet:
	a. Air terminal number
	b. Room number/location
	c. Terminal type
	d. Terminal size
	e. Area factor
	f. Design velocity
	g. Design air flow
	h. Test (final) velocity
	i. Test (final) air flow
	j. Percent of design air flow





	230700 - HVAC Insulation
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. HVAC ductwork insulation, jackets, and accessories.


	1.2 REFERENCES
	A. Sheet Metal and Air Conditioning Contractors’:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

	B. Underwriters Laboratories Inc.:
	1. UL 1978 - Standard for Safety for Grease Ducts.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit product description, thermal characteristics and list of materials and thickness for each service, and location.
	C. Manufacturer's Installation Instructions: Submit manufacturers published literature indicating proper installation procedures.
	D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Applicator: Company specializing in performing Work of this section with minimum three years experience.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification, including product density and thickness.
	C. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage, by storing in original wrapping.


	PART 2 PRODUCTS
	2.1 MANUFACTURER
	A. Manufacturers for Glass Fiber and Mineral Fiber Insulation Products:
	1. CertainTeed.
	2. Knauf.
	3. Johns Manville.
	4. Owens-Corning.
	5. Substitutions: Section 01 60 00 - Product Requirements.

	B. Manufacturers for Closed Cell Elastomeric Insulation Products:
	1. Aeroflex. Aerocell.
	2. Armacell, LLC. Armaflex.
	3. Nomaco. K-flex.
	4. Substitutions: Section 01 60 00 - Product Requirements.


	2.2 DUCTWORK INSULATION
	1. See Drawing for Insulation Schedule.

	2.3 DUCTWORK INSULATION JACKETS
	A. Aluminum Duct Jacket:
	1. ASTM B209.
	2. Thickness:  0.016 inch thick sheet.
	3. Finish:  Smooth.
	4. Joining: Longitudinal slip joints and 2 inch laps.
	5. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
	6. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum.

	B. Vapor Retarder Jacket:
	1. Kraft paper with glass fiber yarn and bonded to aluminized film 0.0032 inch vinyl.
	2. Water Vapor Permeance: ASTM E96/E96M; 0.02 perms.
	3. Secure with pressure sensitive tape.

	C. Canvas Duct Jacket: UL listed, 6 oz/sq yd, plain weave cotton fabric with fire retardant lagging adhesive compatible with insulation.
	D. Outdoor Duct Jacket: Asphalt impregnated and coated sheet, 50 lb/square.
	E. Membrane Duct Jacket: ASTM D4637; Type I, EPDM; non-reinforced, 0.045 inch thick, 48 inch wide roll; white color.

	2.4 DUCTWORK INSULATION ACCESSORIES
	A. Vapor Retarder Tape:
	1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure sensitive rubber based adhesive.

	B. Vapor Retarder Lap Adhesive: Compatible with insulation.
	C. Adhesive: Waterproof , ASTM E162 fire-retardant type.
	D. Liner Fasteners: Galvanized steel, welded with head.
	E. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
	F. Lagging Adhesive: Fire retardant type with maximum 25/450 flame spread/smoke developed index when tested in accordance with ASTM E84.
	G. Impale Anchors: Galvanized steel, 12 gage self-adhesive pad.
	H. Adhesives: Compatible with insulation.
	I. Membrane Adhesives: As recommended by membrane manufacturer.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify ductwork has been tested before applying insulation materials.
	C. Verify surfaces are clean and dry, with foreign material removed.

	3.2 INSTALLATION - DUCTWORK SYSTEMS
	A. Duct dimensions indicated on Drawings are finished inside dimensions.
	B. Insulated ductwork conveying air below ambient temperature:
	1. Provide insulation with vapor retarder jackets.
	2. Finish with tape and vapor retarder 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.

	C. Insulated ductwork conveying air above ambient temperature:
	1. Provide with or without standard vapor retarder jacket.
	2. Insulate fittings and joints. Where service access is required, bevel and seal ends of insulation.

	D. External Glass Fiber Duct Insulation:
	1. Secure insulation with vapor retarder with wires and seal jacket joints with vapor retarder adhesive or tape to match jacket.
	2. Secure insulation without vapor retarder with staples, tape, or wires.
	3. Install without sag on underside of ductwork. Use adhesive or mechanical fasteners where necessary to prevent sagging. Lift ductwork off trapeze hangers and insert spacers.
	4. Seal vapor retarder penetrations by mechanical fasteners with vapor retarder adhesive.
	5. Stop and point insulation around access doors and damper operators to allow operation without disturbing wrapping.

	E. External Elastomeric Duct Insulation:
	1. Adhere to clean oil-free surfaces with full coverage of adhesive.
	2. Seal seams and butt joints with manufacturer’s recommended adhesive.
	3. When application requires multiple layers, apply with joints staggered.
	4. Insulate standing metal duct seams with insulation of like material and thickness as adjacent duct surface. Apply adhesive at joints with flat duct surfaces.
	5. Lift ductwork off trapeze hangers and insert spacers.

	F. Duct and Plenum Liner:
	1. Adhere insulation with adhesive for 90 percent coverage.
	2. Secure insulation with mechanical liner fasteners. Comply with SMACNA Standards for spacing.
	3. Seal and smooth joints. Seal and coat transverse joints.
	4. Seal liner surface penetrations with adhesive.
	5. Cut insulation for tight overlapped corner joints. Support top pieces of liner at edges with side pieces.




	232213.00 SFL - Steam and Condensate Heating Piping
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Low pressure steam piping.
	2. Low pressure steam condensate piping.
	3. Equipment drains and over flows.
	4. Unions and flanges.
	5. Pipe hangers and supports.
	6. Valves.

	B. Related Sections:
	1. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: Product requirements for pipe hangers and supports, sleeves, [and firestopping] for placement by this section.
	2. Section 23 05 53 - Identification for HVAC Piping and Equipment: Product requirements for pipe identification for placement by this section.
	3. Section 23 07 00 - HVAC Insulation: Product requirements for Piping Insulation for placement by this section.
	4. Section 23 22 16 - Steam and Condensate Piping Specialties: Product and execution requirements for piping specialties used in steam piping systems.


	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	1. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing Qualifications.

	B. ASTM International:
	1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
	2. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for Fusion Welding, for High- Temperature Service.
	3. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service.

	C. American Welding Society:
	1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
	2. AWS D1.1 - Structural Welding Code - Steel.


	1.3 SYSTEM DESCRIPTION
	A. Where more than one piping system material is specified, provide compatible system components and joints. Use non-conducting dielectric connections whenever jointing dissimilar metals in open systems.
	B. Provide flanges, union, and couplings at locations requiring servicing. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus connections. Do not use direct welded or threaded connections to valves, equipment or othe...
	C. Provide pipe hangers and supports in accordance with ASME B31.1, and MSS SP 89.
	D. Use gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.
	E. Use globe valves for throttling services.
	F. Use spring loaded check valves on discharge of condensate pumps.
	G. Use horizontal swing check valves discharge of steam traps.
	H. Use 3/4 inch gate valves with cap for blow downs at strainers.
	I. Use 3/4 inch gate valves with cap for drains at main shut-off valves, low points of piping, bases of vertical risers, and at equipment.
	J. Flexible Connectors: Use at or near pumps motor driven equipment and where piping configuration does not absorb vibration.

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data:
	1. Piping: Submit data on pipe materials, fittings, and accessories. Submit manufacturers catalog information.
	2. Valves: Submit manufacturers catalog information with valve data and ratings for each service.
	3. Hangers and Supports: Submit manufacturers catalog information including load capacity.

	C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining procedures and isolation.
	D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	E. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX.

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of valves, equipment and accessories.
	C. Operation and Maintenance Data: Submit instructions for installation and changing components, spare parts lists, exploded assembly views.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ASME B31.1 code for installation of piping systems and ASME Section IX for welding materials and procedures.
	B. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments to building structure.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience, and with service facilities within 50 miles of Project.
	B. Fabricator or Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.8 PRE-INSTALLATION MEETINGS
	A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
	C. Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.
	D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the Work, and isolating parts of completed system.

	1.10 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.11 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for valves excluding packing.


	PART 2 PRODUCTS
	2.1 LOW PRESSURE STEAM PIPING, ABOVE GROUND (15 PSIG MAXIMUM)
	A. Steel Pipe: ASTM A53/A53M, Schedule 40, 0.375 inch wall for sizes 12 inch and larger, black.
	1. Fittings: ASME B16.3 malleable iron Class 125, or ASTM A234/A234M forged steel Class 125.
	2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 inches and larger.


	2.2 LOW PRESSURE STEAM CONDENSATE PIPING, ABOVE GROUND
	A. Steel Pipe: ASTM A53/A53M, Schedule 80, 0.375 inch wall for sizes 12 inch and larger, black.
	1. Fittings: ASME B16.3 malleable iron Class 125, or ASTM A234/A234M forged steel Class 125.
	2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 inches and larger.


	2.3 EQUIPMENT DRAINS AND OVERFLOWS
	A. Steel Pipe: ASTM A53/A53M Schedule 40, galvanized.
	1. Fittings: ASME B16.3, malleable iron or ASME B16.4, cast iron.
	2. Joints: Threaded for pipe 2 inch and smaller; flanged for pipe 2-1/2 inches and larger.


	2.4 UNIONS AND FLANGES
	A. Unions for Pipe 2 inches and Smaller:
	1. Ferrous Piping: Class 150, malleable iron, threaded.
	2. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, water impervious isolation barrier.

	B. Flanges for Pipe 2-1/2 inches and Larger:
	1. Ferrous Piping: Class [150] [250] [300], forged steel, slip-on flanges.
	2. Copper Piping: Class 150, slip-on bronze flanges.
	3. Gaskets: 1/16 inch thick preformed neoprene gaskets.


	2.5 GATE VALVES
	A. Manufacturers:
	1. Apollo Flow Controls
	2. Crane
	3. DeZURIK
	4. Milwaukee Valve Company
	5. NIBCO, Inc
	6. Zurn Industries
	7. Substitutions:  Section 01 60 00 - Product Requirements.

	B. 2 inches and Smaller: MSS SP 80, Class 125, bronze body, bronze trim, threaded bonnet, non-rising stem, hand-wheel, inside screw with back-seating stem, solid wedge disc, alloy seat rings, threaded ends.
	C. 2-1/2 inches and Larger: MSS SP 70, Class 125, cast iron body, bronze trim, bolted bonnet, rising stem, hand-wheel, outside screw and yoke, solid wedge disc with bronze seat rings, flanged ends. Furnish chain-wheel operators for valves 6 inches and...

	2.6 GLOBE VALVES
	A. Manufacturers:
	1. Apollo Flow Controls
	2. Crane
	3. DeZURIK
	4. Milwaukee Valve Company
	5. NIBCO, Inc
	6. Zurn Industries

	B. 2 inches and Smaller: MSS SP 80, Class 125, bronze body, bronze trim, threaded bonnet, hand wheel, Buna-N composition disc, threaded ends.
	C. 2-1/2 inches and Larger: MSS SP 85, Class 125, cast iron body, bronze trim, hand wheel, outside screw and yoke, flanged ends. Furnish chain-wheel operators for valves 6 inches and larger mounted over 8 feet above floor.

	2.7 BALL VALVES
	A. Manufacturers:
	1. Apollo Flow Controls
	2. Crane
	3. DeZURIK
	4. Milwaukee Valve Company
	5. NIBCO, Inc
	6. Zurn Industries

	B. 2 inches and Smaller: MSS SP 110, Class 150, bronze, three piece body, chrome plated bronze ball, regular port, teflon seats, blow-out proof stem, threaded ends, lever handle extended lever handle with balancing stops.
	C. 2 inches and Smaller: MSS SP 110, Class 150, bronze, two piece body, type 316 stainless steel ball with vent hole, full port, reinforced teflon seats, stainless steel stem, threaded ends, lever handle with balancing stops.

	2.8 CHECK VALVES
	A. Horizontal Swing Check Valves:
	1. Manufacturers:
	a. Crane
	b. Milwaukee Valve Company
	c. NIBCO, Inc
	d. Substitutions:  Section 01 60 00 - Product Requirements

	2. CK-1 2 inches and Smaller: MSS SP 80, Class 150, bronze body and cap, bronze seat, Buna-N disc, threaded ends.
	3. 2-1/2 inches and Larger: MSS SP 71, Class 125, cast iron body, bolted cap, bronze or cast iron disc, flanged ends.

	B. Spring Loaded Check Valves:
	1. Manufacturers:
	a. Crane
	b. Milwaukee Valve Company
	c. NIBCO, Inc
	d. Substitutions:  Section 01 60 00 - Product Requirements

	2. 2 inches and Smaller: MSS SP 80, Class 250, bronze body, in-line spring lift check, silent closing, Buna-N disc, integral seat, threaded ends.
	3. 2-1/2 inches and Larger: MSS SP 71, Class 125, wafer style, cast iron body, bronze seat, center guided bronze disc, stainless steel spring and screws, flanged ends.


	2.9 PIPE HANGERS AND SUPPORTS
	A. Manufacturers:
	1. Hilti, Inc.
	2. NIBCO Inc
	3. nVent – Caddy
	4. Globe Pipe Hanger Products
	5. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Conform to ASME B31.1,.
	C. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
	D. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis.
	E. Hangers for Hot Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll, double hanger.
	F. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
	G. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel channels with welded spacers and hanger rods, cast iron roll.
	H. Vertical Support: Steel riser clamp.
	I. Floor Support for Hot Pipe 4 inches and Smaller: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	J. Floor Support for Hot Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.
	K. Copper Pipe Support: Carbon steel rings, adjustable, copper plated.
	L. Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.
	M. 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.


	PART 3 EXECUTION
	3.1 PREPARATION
	A. Ream pipe and tube ends. Remove burrs.
	B. Remove scale and dirt on inside and outside before assembly.
	C. Prepare piping connections to equipment with flanges or unions.
	D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or caps.
	E. After completion, fill, clean, and treat systems. Refer to Section 23 25 00.

	3.2 INSTALLATION - INSERTS
	A. Provide inserts for placement in concrete forms.
	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 4 inches and larger.
	D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

	INSTALLATION - PIPE HANGERS AND SUPPORTS
	E. Install in accordance with ASME B31.9 and MSS SP 89.
	F. Support horizontal piping as scheduled.
	G. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
	H. Place hangers within 12 inches of each horizontal elbow.
	I. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe movement without disengagement of supported pipe.
	J. Support vertical piping at every floor. Support riser piping independently of connected horizontal piping.
	K. Where installing several pipes in parallel and at same elevation, provide multiple pipe hangers or trapeze hangers.
	L. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
	M. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to valves and fittings.
	N. Install pipe hangers and supports in accordance with Section 23 05 29.

	3.3 INSTALLATION - ABOVE GROUND PIPING SYSTEMS
	A. Install steam supply and steam condensate return piping in accordance with ASME B31.1.
	B. Route piping parallel to building structure and maintain gradient.
	C. Install piping to conserve building space, and not interfere with use of space.
	D. Group piping whenever practical at common elevations.
	E. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29.
	F. Install firestopping at fire rated construction perimeters and openings containing penetrating sleeves and piping.
	G. Install pipe identification in accordance with Section 23 05 53.
	H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. Refer to Section 23 05 16.
	I. Provide access where valves and fittings are not exposed.
	J. Slope steam supply piping one inch in 40 feet in direction of flow. Use eccentric reducers to maintain bottom of pipe aligned.
	K. Slope steam condensate piping one inch in 40 feet. Use eccentric reducers to maintain bottom of pipe aligned.
	L. Provide drip trap assembly at low points, risers, changes in elevation and before control valves.
	M. Run condensate lines from trap to nearest condensate receiver. Provide loop vents over trapped sections.
	N. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welds.
	O. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting. Refer to Section 09 90 00.
	P. Install valves with stems upright or horizontal, not inverted.
	Q. Insulate piping and equipment; refer to Section 23 07 00.

	3.4 FIELD QUALITY CONTROL
	A. Section [01 40 00 - Quality Requirements] [01 70 00 - Execution and Closeout Requirements]: Field inspecting, testing, adjusting, and balancing.
	B. Test low pressure steam supply piping low pressure steam condensate piping in accordance with ASME B31.9.

	3.5 SCHEDULES
	A. Pipe Hanger Spacing:
	B. Note 1: Refer to manufacturer’s recommendations for grooved end piping systems.



	232216.00 SFL - Steam and Condensate Piping Specialties
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Flexible connectors.
	2. Heat consumption meters.
	3. Pressure gages.
	4. Pressure gage taps.
	5. Strainers.
	6. Steam traps.
	7. Steam air vents.
	8. Flash tanks.
	9. Pressure-reducing valves.
	10. Steam safety valves.
	11. Steam condensate meters.

	B. Related Sections:
	1. Section 23 22 13 - Steam and Condensate Heating Piping: Execution requirements for piping connections to products specified by this section.


	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	1. ASME B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element.
	2. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

	B. ASTM International:
	1. ASTM A105/A105M - Standard Specification for Carbon Steel Forgings for Piping Applications.
	2. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings.
	3. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for Fusion Welding, for High-Temperature Service.
	4. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures.

	C. Underwriters Laboratories Inc.:
	1. UL 393 - Indicating Pressure Gauges for Fire-Protection Service.
	2. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service.


	1.3 PERFORMANCE REQUIREMENTS
	A. Steam Traps:
	1. Select to handle minimum of two times maximum condensate load of apparatus served.
	2. Pressure Differentials:
	a. Low Pressure Systems (5 psi and less):  1/4 psi.
	b. Low Pressure Systems (15 psi maximum): 2 psi.
	c. Medium Pressure Steam (25 psi maximum): 5 psi.
	d. Medium Pressure Steam (40 psi maximum): 10 psi.
	e. Medium Pressure Steam (60 psi maximum): 15 psi.
	f. High Pressure Steam (100 psi maximum): 30 psi.
	g. High Pressure Steam (150 psi maximum): 40 psi.



	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit for manufactured products and assemblies used in this Project.
	1. Manufacturer’s data and list indicating use, operating range, total range, accuracy, and location for manufactured components.
	2. Submit product description, model, dimensions, component sizes, rough-in requirements, service sizes, and finishes.
	3. Submit schedule indicating manufacturer, model number, size, location, rated capacity, load served, and features for each piping specialty.
	4. Submit electrical characteristics and connection requirements.

	C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining procedures, application, selection, and hookup configuration. Include pipe and accessory elevations.
	D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit instructions for calibrating instruments, installation instructions, assembly views, servicing requirements, lubrication instruction, and replacement parts list.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Accept piping specialties on site in shipping containers with labeling in place. Inspect for damage.
	C. Provide temporary protective coating on cast iron and steel valves.
	D. Protect systems from entry of foreign materials by temporary covers, caps and closures, completing sections of the work, and isolating parts of completed system until installation.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Section 01 60 00 - Product Requirements.
	B. Do not install instruments when areas are under construction, except rough in, taps, supports and test plugs.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements before fabrication.

	1.10 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for piping specialties.


	PART 2 PRODUCTS
	2.1 FLEXIBLE CONNECTORS
	A. Manufacturers:
	1. Flex-Hose Co.
	2. Flex-Weld, Inc.
	3. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, minimum 9 inches long with copper tube ends; for maximum working pressure 500 psig.

	2.2 PRESSURE GAGES
	A. Manufacturers:
	1. Watts
	2. Zurn Industries
	3. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Gage: ASME B40.1, UL 393 with bourdon tube, rotary brass movement, brass socket, front calibration adjustment, black scale on white background.
	1. Case:  Steel.
	2. Bourdon Tube:  Brass.
	3. Dial Size:  2 inch diameter.
	4. Mid-Scale Accuracy:  One percent.
	5. Scale:  Both psi and kPa.


	2.3 PRESSURE GAGE TAPS
	A. Manufacturers:
	1. Hayward Flow Control
	2.  Substitutions:  Section 01 60 00 - Product Requirements.

	B. Needle Valve:  Brass, 1/4 inch NPT for minimum 300 psi.
	C. Ball Valve:  Brass, 1/8 inch NPT for 250 psi.
	D. Pulsation Damper: Pressure snubber, brass with 1/4 inch NPT connections.
	E. Siphon:  Steel, Schedule 40 Brass, 1/4 inch NPT angle or straight pattern.

	2.4 STRAINERS
	A. Manufacturers:
	1. Hayward Flow Control
	2. NIBCO Inc.
	3. Zurn Industries
	4. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Size 2 inch and Smaller:
	1. Screwed brass or iron body for 175 psig working pressure, Y pattern with 1/32 inch stainless steel perforated screen.

	C. Size 2-1/2 inch to 4 inch:
	1. Flanged iron body for 175 psig working pressure, Y pattern with 3/64 inch stainless steel perforated screen.

	D. Size 5 inch and Larger:
	1. Flanged iron body for 175 psig working pressure, basket pattern with 1/8 inch stainless steel perforated screen.


	2.5 INVERTED BUCKET TRAPS
	A. Manufacturers:
	1. Armstrong International
	2. Sterling
	3. Watts
	4. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Trap:
	1. Construction:  ASTM A126, Cast iron or semi-steel body with bolted cover, brass or stainless steel bucket, stainless steel seats and plungers, and stainless steel lever mechanism with knife edge operating surfaces.
	2. Rating:  60 psig WSP.
	3. Features: Access to internal parts without disturbing piping, top test plug, bottom drain plugs.
	4. Accessories:  Integral inlet strainer of brass or stainless steel Integral inlet check valve integral bimetal air vent.


	2.6 FLOAT AND THERMOSTATIC TRAPS
	A. Manufacturers:
	1. Armstrong International
	2. Sterling
	3. Watts
	4. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Trap:
	1. Construction: ASTM A126, cast iron or semi-steel body and bolted cover, stainless steel or bronze bellows type air vent, stainless steel or copper float, stainless steel lever and valve assembly
	2. Rating:  15 psig WSP.
	3. Features: Access to internal parts without disturbing piping, bottom drain plug.
	4. Accessories: Gage glass with shut-off cocks.


	2.7 THERMOSTATIC TRAPS
	A. Manufacturers:
	1. Armstrong International
	2. Sterling
	3. Watts
	4. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Pressure Balanced:
	1. Trap:  ASTM A395/A395M cast iron ASTM A216/A216M WCB cast steel body and bolted or screwed cover and integral ball joint union for 125 psig WSP. Phosphor bronze bellows, stainless steel valve and seat; integral stainless steel strainer.

	C. Freeze Proof:
	1. Trap: Cast iron body for 300 psig WSP, bronze bellows, stainless steel valve and seat, external adjustment.

	D. Bimetallic:
	1. Trap: ASTM A105/A105M forged steel body and cover, for 300 psig WSP, bimetal element with stainless steel components, integral Type 304 stainless steel strainer screen, 1/4 inch blow down valve.


	2.8 STEAM AIR VENTS
	A. Manufacturers:
	1. Armstrong Internationa;
	2. Watts
	3. Spirax Sarco Limited
	4. Substitutions:  Section 01 60 00 - Product Requirements.

	B. 125 psig WSP:
	1. Balanced Pressure Type: Cast brass body and cover; access to internal parts without disturbing piping; stainless steel bellows, stainless steel valve and seat.

	C. 225 psig WSP:
	1. Balanced Pressure Type: ASTM A126 cast iron body and cover; access to internal parts without disturbing piping; phosphor bronze bellows, stainless steel valve and seat.


	2.9 PRESSURE REDUCING VALVES
	A. Manufacturers
	1. Armstrong Internationa;
	2. Spirax Sarco Limited
	3. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Bronze or cast iron body, stainless or chrome steel valve spring, stem, and trim, phosphor bronze diaphragm, direct acting, threaded 2 inches and smaller, flanged 2 inches and larger.


	PART 3 EXECUTION
	3.1 INSTALLATION - GAGES
	A. Install pressure gages with pulsation dampers. Provide needle valve or ball valve to isolate each gage. Extend nipples to allow clearance from insulation.
	B. Provide instruments with scale ranges selected according to service with largest appropriate scale.
	C. Install gages in locations where they are easily read from normal operating level. Install vertical to 45 degrees off vertical.
	D. Adjust gages to final angle, clean windows and lenses, and calibrate to zero.

	3.2 INSTALLATION - STEAM SYSTEM SPECIALTIES
	A. Steam Traps:
	1. Provide minimum 3/4 inch size on steam mains and branches.
	2. Install with union or flanged connections at both ends.
	3. Provide gate valve and strainer at inlet, and gate valve and check valve at discharge.
	4. Provide minimum 10 inch long, line size dirt pocket between apparatus and trap.

	B. Install thermostatic steam traps on the following pieces of equipment:
	1. Steam radiation units.
	2. Convectors.
	3. Unit ventilators.
	4. Other similar terminal heating units.

	C. Install float and thermostatic steam traps on the following pieces of equipment:
	1. Unit heaters.
	2. Unit ventilators.
	3. Heat exchangers.
	4. Heating coils.
	5. Steam separators.
	6. Flash tanks.
	7. Steam jacketed equipment.
	8. Direct steam injected equipment.
	9. De-aerators.
	10. Absorption chillers.
	11. Process equipment.
	12. Main headers.
	13. Branch lines.

	D. Install inverted bucket steam traps on the following pieces of equipment:
	1. Main headers.
	2. Branch lines.
	3. Steam jacketed equipment.
	4. Direct steam injected equipment.
	5. De-aerators.
	6. Absorption chillers.

	E. In high pressure and medium pressure mains, install 3/4 inch nipple in bottom of main, extending 3/4 inch into and above bottom of pipe. Provide dirt pocket with 1/2 inch high pressure thermostatic trap.
	F. Install pressure-reducing stations with pressure reducing valve, bypass with valve, strainer and pressure gage on upstream side, relief valve and pressure gage on downstream side of pressure reducing valve.
	G. Provide one stage pressure-reducing station producing flat reduced pressure curve over range of capacity.
	H. Rate relief valves for pressure upstream of pressure reducing station, for full operating capacity. Set relief at maximum 20 percent above reduced pressure.

	3.3 PROTECTION OF INSTALLED CONSTRUCTION
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting installed construction.
	B. Remove thermostatic elements from steam traps during temporary and trial usage, and until system has been operated and dirt pockets cleaned of sediment and scale.
	C. Do not install steam pressure gauges until after systems are pressure tested.



	233100 - HVAC Ducts and Casings
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Duct Materials.
	2. Single wall spiral round ducts.
	3. Ductwork fabrication.
	4. Duct cleaning.

	B. Related Sections:
	1. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: Product requirements for hangers, supports and sleeves for placement by this section.
	2. Section 23 33 00 - Air Duct Accessories: Product requirements for duct accessories for placement by this section.


	1.2 REFERENCES
	A. National Fire Protection Association:
	1. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.

	B. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.


	1.3 PERFORMANCE REQUIREMENTS
	A. Variation of duct configuration or sizes other than those of equivalent or lower loss coefficient is not permitted except by written permission. Size round ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent ...

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit data for duct materials duct liner.
	C. Test Reports: Indicate pressure tests performed. Include date, section tested, test pressure, and leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual.
	D. Manufacturer's Installation Instructions: Submit special procedures for glass fiber ducts.
	E. Manufacturer's Certificate: Certify installation of glass fiber ductwork meet or exceed recommended fabrication and installation requirements..

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of ducts and duct fittings. Record changes in fitting location and type. Show additional fittings used.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - Metal and flexible.
	B. Construct ductwork to NFPA 90A and NFPA 90B and NFPA 96 standards.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years of experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years of experience.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Section 01 60 00 - Product Requirements.
	B. Do not install duct sealant when temperatures are less than those recommended by sealant manufacturers.
	C. Maintain temperatures during and after installation of duct sealant.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.


	PART 2 PRODUCTS
	2.1 DUCT MATERIALS
	A. Galvanized Steel Ducts: ASTM A653/A653M galvanized steel sheet, lock-forming quality, having G60 ( zinc coating of in conformance with ASTM A90/A90M.
	B. Aluminum Ducts: ASTM B209; aluminum sheet, alloy 3003-H14. Aluminum Connectors and Bar Stock: Alloy 6061-T6 or of equivalent strength.
	C. Stainless Steel Ducts: ASTM A240/A240M or ASTM A666, Type 304.
	D. Fasteners: Rivets, bolts, or sheet metal screws.
	E. Hanger Rod: ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or continuously threaded.

	2.2 SINGLE WALL SPIRAL ROUND DUCTS
	A. Manufacturers:
	1. Spiro Metal Inc.
	2. Substitutions:  Section 01 60 00 - Product Requirements

	B. Product Description: UL 181, Class 1, round spiral lockseam duct constructed of galvanized steel.
	C. Construct duct with the following minimum gages:
	D. Construct fittings with the following minimum gages:

	2.3 DUCTWORK FABRICATION
	A. Fabricate and support rectangular ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible and as indicated on Drawings. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.
	B. Fabricate and support round ducts with longitudinal seams in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible (Round Duct Construction Standards), and. Provide duct material, gages, reinforcing, and sealing for operating...
	C. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline duct width. Where not possible and where rectangular elbows are used, provide airfoil turning vanes. Where acoustical lining is indicated, furnish turning vanes of perforat...
	D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 30 degrees divergence upstream of equipment and 45 degrees convergence downstream.
	E. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages indicated in SMACNA Standard. Minimum 4 inch cemented slip joint, brazed or electric welded. Prime coat welded joints.
	F. Provide standard 45-degree lateral wye takeoffs. When space does not allow 45-degree lateral wye takeoff, use 90-degree conical tee connections.
	G. Seal joints between duct sections and duct seams with welds, gaskets, mastic adhesives, mastic plus embedded fabric systems, or tape.
	1. Sealants, Mastics and Tapes:  Conform to UL 181A. Provide products bearing appropriate UL 181A markings.
	2. Do not provide sealing products not bearing UL approval markings.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify sizes of equipment connections before fabricating transitions.

	3.2 INSTALLATION
	A. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible.
	B. During construction, install temporary closures of metal or taped polyethylene on open ductwork to prevent construction dust from entering ductwork system.
	C. Use gasketed couplings and fittings for all round ducting.
	D. Install duct hangers and supports in accordance with Section 23 05 29.
	E. Use double nuts and lock washers on threaded rod supports.
	F. Connect flexible ducts to metal ducts with draw bands.
	G. Exhaust Outlet Locations:
	1. Minimum Distance from Property Lines:  3 feet.
	2. Minimum Distance from Building Openings:  3 feet.
	3. Minimum Distance from Outside Air Intakes:  10 feet.


	3.3 INTERFACE WITH OTHER PRODUCTS
	A. Install openings in ductwork where required to accommodate thermometers and controllers. Install pitot tube openings for testing of systems. Install pitot tube complete with metal can with spring device or screw to prevent air leakage. Where openin...
	B. Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet maximum length of flexible duct held in place with strap or clamp.
	C. Connect air outlets and inlets to supply ducts directly or with five foot maximum length of flexible duct. Do not use flexible duct to change direction.

	3.4 CLEANING
	A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.
	B. Clean duct system and force air at high velocity through duct to remove accumulated dust. To obtain sufficient air flow, clean one half of system completely before proceeding to other half. Protect equipment with potential to be harmed by excessive...



	233300 - Air Duct Accessories
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Back-draft dampers.
	2. Duct access doors.
	3. Volume control dampers.

	B. Related Sections:
	1. Section 23 31 00 - HVAC Ducts and Casings: Requirements for duct construction and pressure classifications.


	1.2 REFERENCES
	A. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings: Indicate for shop fabricated assemblies including volume control dampers duct access doors.
	C. Product Data: Submit data for shop fabricated assemblies and hardware used.
	D. Product Data: Submit for the following. Include where applicable electrical characteristics and connection requirements.
	1. Fire dampers including locations and ratings.
	2. Backdraft dampers.
	3. Volume control dampers.

	E. Product Data: For fire dampers submit the following:
	1. Include UL ratings, dynamic ratings, leakage, pressure drop and maximum pressure data.
	2. Indicate materials, construction, dimensions, and installation details.
	3. Damper pressure drop ratings based on tests and procedures performed in accordance with AMCA 500.

	F. Manufacturer's Installation Instructions: Submit for Fire and Combination Smoke and Fire Dampers.
	G. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of access doors.
	C. Operation and Maintenance Data: Submit for Combination Smoke and Fire Dampers.

	1.5 QUALITY ASSURANCE
	A. Dampers tested, rated and labeled in accordance with the latest UL requirements.
	B. Damper pressure drop ratings based on tests and procedures performed in accordance with AMCA 500.
	C. Maintain one copy of each document on site.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Protect dampers from damage to operating linkages and blades.
	C. Delivery: Deliver materials to site in manufacturer's original, unopened containers and packaging, with labels clearly indicating manufacturer and material.
	D. Storage: Store materials in a dry area indoor, protected from damage.
	E. Handling: Handle and lift dampers in accordance with manufacturer's instructions. Protect materials and finishes during handling and installation to prevent damage.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 COORDINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Coordinate Work where appropriate with building control Work.


	PART 2 PRODUCTS
	2.1 BACK-DRAFT DAMPERS
	A. Manufacturers:
	1. Greenheck, Inc..
	2. Substitutions: Section 01 60 00 - Product Requirements.

	B. Product Description: Multi-Blade, back-draft dampers: Parallel-action, gravity-balanced, Galvanized 16 gage thick steel,. Blades, maximum 6 inch width, center pivoted, with felt or flexible vinyl sealed edges. Blades linked together in rattle-free ...

	2.2 DUCT ACCESS DOORS
	A. Manufacturers:
	1. Greenheck, Inc..
	2. Substitutions: Section 01 60 00 - Product Requirements.

	B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible.
	C. Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick fastening locking devices. For insulated ductwork, furnish minimum 1 inch thick insulation with sheet metal cover.
	1. Less than 12 inches square, secure with sash locks.
	2. Up to 18 inches Square: Furnish two hinges and two sash locks.
	3. Up to 24 x 48 inches: Three hinges and two compression latches with outside and inside handles.
	4. Larger Sizes: Furnish additional hinge.


	2.3 VOLUME CONTROL DAMPERS
	A. Manufacturers:
	1. Greenheck, Inc..
	2. Substitutions: Section 01 60 00 - Product Requirements.

	B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal
	C. End Bearings: Except in round ductwork 12 inches and smaller, furnish end bearings. On multiple blade dampers, furnish oil-impregnated nylon or sintered bronze bearings. Furnish closed end bearings on ducts having pressure classification over 2 inc...
	D. Quadrants:
	1. Furnish locking, indicating quadrant regulators on single and multi-blade dampers.
	2. On insulated ducts mount quadrant regulators on standoff mounting brackets, bases, or adapters.
	3. Where rod lengths exceed 30 inches furnish regulator at both ends.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify ducts and equipment installations are ready for accessories.
	C. Check location of air outlets and inlets and make necessary adjustments in position to conform to architectural features, symmetry, and lighting arrangement.

	3.2 INSTALLATION.
	A. Install in accordance with NFPA 90A, and follow SMACNA HVAC Duct Construction Standards - Metal and Flexible. Refer to Section 23 31 00 for duct construction and pressure class.
	B. Install back-draft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated on Drawings.

	3.3 DEMONSTRATION
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for demonstration and training.
	B. Demonstrate re-setting of fire dampers to Owner's representative.



	233700 - Air Outlets and Inlets
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Diffusers.
	2. Registers
	3. Grilles.
	4. Louvers.

	B. Related Sections:
	1. Section 23 33 00 - Air Duct Accessories: Volume dampers for inlets and outlets.


	1.2 REFERENCES
	A. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit sizes, finish, and type of mounting. Submit schedule of outlets and inlets showing type, size, location, application, and noise level.
	C. Test Reports: Rating of air outlet and inlet performance.
	D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of air outlets and inlets.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.


	PART 2 PRODUCTS
	2.1 CEILING EXHAUST AND RETURN REGISTERS/GRILLES
	A. Manufacturers:
	1. Titus
	2. Price Industries
	3. Substitutions:  Section 01 60 00 - Product Requirements

	B. Type: Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with blades set at 45 degrees, vertical face.
	C. Frame:  1-1/4 inch margin with countersunk screw mounting.
	D. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and aluminum with 20 gage minimum frame, or aluminum extrusions, with factory off-white enamel finish.
	E. Damper: Integral, gang-operated, opposed blade type with removable key operator, operable from face where not individually connected to exhaust fans.

	2.2 CEILING SUPPLY REGISTERS/GRILLES
	A. Manufacturers:
	1. Titus
	2. Price Industries
	3. Nailor Industries
	4. Substitutions:  Section 01 60 00 - Product Requirements.

	B. Type: Streamlined and individually adjustable curved blades to discharge air along face of grille, two-way deflection.
	C. Frame:  1-1/4 inch margin with countersunk screw mounting and gasket.
	D. Fabrication: Aluminum extrusions with factory off-white enamel finish.
	E. Damper: Integral, gang-operated, opposed-blade type with removable key operator, operable from face.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify inlet and outlet locations.
	B. Verify ceiling systems are ready for installation.

	3.2 INSTALLATION
	A. Install diffusers to ductwork with airtight connection.
	B. Install balancing dampers on duct take-off to diffusers, grilles, and registers, whether or not dampers are furnished as part of diffuser, grille, and register assembly. Refer to Section 23 33 00.
	C. Paint visible portion of ductwork behind air outlets and inlets matte black.
	D. Paint visible portion of ductwork behind louver plenums matte black.
	E. Do not locate air registers, diffusers or grilles in floors of toilet or bathing rooms.

	3.3 INTERFACE WITH OTHER PRODUCTS
	A. Check location of outlets and inlets and make necessary adjustments in position to conform to architectural features, symmetry, and lighting arrangement.



	237200.00 SFL - Air to Air Energy recovery Equipment
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes modular factory fabricated air-handling units and accessories.
	B. Related Sections:
	1. Section 23 07 00 - HVAC Insulation: Product requirements for insulation for placement by this section.


	1.2 REFERENCES
	A. Air-Conditioning and Refrigeration Institute:
	1. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.
	2. ARI 430 - Central-Station Air-Handling Units.
	3. ARI Guideline D - Application and Installation of Central Station Air-Handling Units.

	B. National Electrical Manufacturers Association:
	1. NEMA MG 1 - Motors and Generators.

	C. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

	D. Underwriters Laboratories Inc.:
	1. UL 900 - Air Filter Units.
	2. UL - Fire Resistance Directory.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, construction details, field connection details, and electrical characteristics and connection requirements.
	C. Product Data, Submit the following:
	1. Published Literature: Indicate capacities, ratings, gages and finishes of materials, and electrical characteristics and connection requirements.
	2. Filters: Data for filter media, filter performance data, filter assembly, and filter frames.
	3. Fans: Performance and fan curves with specified operating point plotted, power, RPM.
	4. Sound Power Level Data: Fan outlet and casing radiation at rated capacity.
	5. Dampers: Include leakage, pressure drop, and sample calibration curves. Indicate materials, construction, dimensions, and installation details.
	6. Electrical Requirements: Power supply wiring including wiring diagrams for interlock and control wiring. Indicate factory installed and field installed wiring.

	D. Drawings shall include accurately scaled CAD drawings of the entire unit with plan and elevation views and any required sub section or component thereof.
	E. All drawings must be clear and legible and labeled so that different sections and components can be easily identified.  A cover page shall be provided for each unit showing the project name, unit tag, revision number, submittal date, scale, and mod...
	F. Performance data for coils shall include selection sheets showing entering air conditions, altitude, air density, glycol concentration, and leaving air conditions.
	G. The submittal shall contain detailed information about drain connections, locations, and trap heights.
	H. Submittal shall include electrical data for the unit including full load amps for each unit component, maximum circuit ampacity, breaker and disconnect size, transformer size, and wiring diagrams for control panel wiring and unit component wiring t...
	I. Submittal shall include the manufacturers recommended installation instructions.
	J. Manufacturer's Installation Instructions: Submit.
	K. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit instructions for lubrication, filter replacement, motor and drive replacement, spare parts lists, and wiring diagrams.

	1.5 QUALITY
	A. Service for the unit shall be available locally either directly from the manufacturer or from the manufacturer’s certified local representative.
	B. The unit shall meet the following specified performance parameters which serve as a basis for unit selection: airflow rates, external static pressures, and water flow rates.  Additionally, the unit must meet or exceed the following specified perfor...
	C. The performance off all heating and cooling coils, and all energy recovery wheels shall be ARI certified.
	D. The exhaust blower shall conform to AMCA standard 210 and bear the AMCA certified ratings seal for performance.
	E. Unit construction shall otherwise comply with ASHRAE Standard 62.1.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Accept units and components on site in factory protective containers, with factory shipping skids and lifting lugs. Inspect for damage.
	C. Protect units from weather and construction traffic by storing in dry, roofed location.
	D. Units shall be built and shipped in one single piece or in separate modules, as required by the project specification and/or restrictions at the job site.
	E. Units shall be shipped with integral lifting lugs welded to the unit frame.  Before leaving the factory, units shall be wrapped, packaged, and sufficiently protected for transportation by truck and outdoor storage.  Duct connection openings shall b...
	F. If the unit is to be stored for any length of time, it must be supported and cribbed along the full length of its support channel.  Major support should be provided at the perimeter of the unit and at the furnace section. The unit can rest on the a...
	G. If the blowers are not regularly run, the blower wheels should be manually rotated every two weeks to redistribute the grease and prevent flat spots from developing on the bearings.

	1.8 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for air handling units.

	1.9 AIR-TO-AIR HEAT EXCHANGERS
	A. Manufacturers:
	1. Greenheck Fan Corporation
	2. Substitutions: Section 01 60 00 - Product Requirements.


	1.10 DESIGN
	A. Refer to equipment schedule on drawings for design and capacity requirements.
	B. Units shall be fixed plate, capable of operating at temperatures from a minimum of -20 deg. F to a maximum of 200 deg. F and withstanding entrained moisture from outside air or steam cleaning without damage or deterioration in performance. Unit sha...

	1.11 CABINET CONSTRUCTION
	1.12 BLOWER SECTION
	A. Blower section construction, Supply Air and Exhaust Air: Direct drive motor and blower shall be assembled with neoprene vibration isolation devices.
	B. Blower assemblies: Shall be statically and dynamically balanced and designed for continuous operation at maximum rated fan speed and horsepower.
	C. Centrifugal blower housing: Formed and reinforced steel panels to make curved scroll housing with shaped cutoff.
	D. Forward curved blower (fan) wheels: Galvanized or aluminum construction with inlet flange and shallow blades curved forward in direction of airflow. Mechanically attached to shaft with set screws.

	1.13 MOTORS:
	A. General: Blower motors greater than 3/4 horsepower shall be "NEMA Premium" unless otherwise indicated. Minimum compliance with EPAct minimum energy-efficiency standards for single speed ODP and TEFC enclosures is not acceptable. Motors shall be hea...
	B. Fan motors shall be 60 cycle, 1 phase 208 volts.

	1.14 UNIT CONTROLS:
	A. The unit shall be constructed so that it can be controlled by factory-supplied controllers, thermostats and sensors or it can be monitored and controlled by a Building Management System (BMS).

	1.15 FILTERS:
	A. Unit shall have permanent metal filters located in the outdoor air intake and shall be accessible from the exterior of the unit. MERV 8 disposable pleated filters shall be provided in the intake air stream and MERV 8 filters in the exhaust air stream.


	PART 2 EXECUTION
	2.1 INSTALLATION
	A. Install units in accordance with unit manufacturer's installation requirements in locations indicated on the drawings and as detailed.
	B. Install flexible connections between unit and inlet and discharge ductwork. Install metal bands of connectors parallel with minimum 1 inch flex between ductwork and fan while running. Refer to Section 23 33 00.
	C. Install thermometers in both supply and exhaust airstreams at inlet and outlet connections to units; see Section 23 33 00.
	D. Coordinate insulation of unit casing with section 23 07 00 so that the casing is insulated in the manner specified.
	E. Install filter rack with panel filters where supply and exhaust airstreams enter units if units do not already have filters provided or installed.  Pipe condensate drain pan to the nearest floor drain.
	F. Provide sheaves required for final air balance.
	G. Insulate coil headers located outside airflow as specified for piping. Refer to Section 23 07 00.
	H. Install condensate piping with.

	2.2 ELECTRICAL CONNECTIONS:
	A. Check the required power and voltage.
	B. Connect the fused power and control voltage to the unit (if not provided with transformer).
	C. Wire remote mounted equipment and controls (remote panels, thermostats, etc.).
	D. Install the main disconnect if it is not provided on the unit.

	2.3 MANUFACTURER'S FIELD SERVICES
	A. Section 01 40 00 - Quality Requirements: Requirements for manufacturer’s field services.
	B. Furnish initial start-up and shutdown during first year of operation, including routine servicing and checkout.

	2.4 DEMONSTRATION
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for demonstration and training.
	B. Demonstrate unit operation and maintenance.
	C. Furnish services of manufacturer's technical representative for one 8 hour day to instruct Owner's personnel in operation and maintenance of units. Schedule training with Owner, provide at least 7 days notice to Architect/Engineer of training date.

	2.5 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting finished Work.
	B. Do not operate units until ductwork is clean, filters are in place, bearings lubricated, and fan has been test run under observation.



	238200.00 SFL - Convection Heating and Cooling Units
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Air coils.

	B. Related Sections:
	1. Section 23 07 00 - HVAC Insulation: Execution requirements for insulation specified by this section.
	2. Section 23 22 13 - Steam and Condensate Heating Piping: Execution requirements for connection of steam supply and steam condensate return piping to units specified by this section.
	3. Section 23 22 16 - Steam and Condensate Piping Specialties: Product requirements for steam piping specialties for placement by this section.
	4. Section 23 31 00 - HVAC Ducts and Casings: Execution requirements for ducts specified by this section.


	1.2 REFERENCES
	A. Air-Conditioning and Refrigeration Institute:
	1. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.

	B. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit coil and frame configurations, dimensions, materials, rows, connections, and rough-in dimensions. Submit mechanical and electrical service locations, capacities and accessories or optional items.
	C. Manufacturer's Installation Instructions: Submit assembly, support details, and connection requirements.
	D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of components and locations of access doors in radiation cabinets required for access to valves.
	C. Operation and Maintenance Data: Submit manufacturers descriptive literature, operating instructions, installation instructions, maintenance and repair data, and parts listings.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Accept units on site in factory packing. Inspect for damage. Store under roof.
	C. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and by storing indoors. Protect coils from entry of dirt and debris with pipe caps or plugs.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.8 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer’s warranty for fan-coils, unit heaters, and unit ventilator motors.


	PART 2 PRODUCTS
	2.1 AIR COILS
	A. Manufacturers:
	1. Greenheck
	2. Substitutions:  Section 01 60 00 - Product Requirements

	B. Steam Distribution Heating Coils:
	1. Headers: Cast iron with tubes expanded into header, or prime coated steel pipe with brazed joints or seamless copper tube with silver brazed joints.
	2. Tubes:  5/8 inch OD steam distributing tubes.
	3. Leak Testing: Air test under water to 200 psig for working pressure of 150 psig and 366 degrees F.
	4. Configuration: Self draining circuitry, with threaded plugs in headers for drain and vent; with steam and return connecting on same end or on opposite end.
	5. Fin Spacing:  8 fins per inch.
	6.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. For recessed units, verify recess dimensions are correct size.
	C. Verify wall construction is ready for installation.
	D. Verify ductwork is ready for installation.
	E. Verify concealed blocking and supports are in place and connections are correctly located.

	3.2 INSTALLATION
	A. Install air coils in ducts and casings in accordance with SMACNA HVAC Duct Construction Standards, Metal and Flexible. Refer to Section 23 31 00.
	B. Support air coil sections independent of piping on steel channel or double angle frames and secure to casings. Furnish frames for maximum three coil sections. Arrange supports to avoid piercing drain pans. Install with airtight seal between coil an...
	C. Protect coils to prevent damage to fins and flanges. Comb out bent fins.
	D. Install coils level. Install cleanable tube fluid coils and level frame steam coils with 1: 50 pitch.
	E. Make connections to coils with unions and flanges.
	F. Install insulation air coil casings. Refer to Section 23 07 00.
	G. In steam coils, install vacuum breaker in steam piping at or in header. Install steam traps with outlet minimum 12 inches below coil return connection. Refer to Section 23 22 16 and Section 23 22 13.
	H. Insulate headers located outside airflow, insulate as specified for piping. Refer to Section 23 07 00.
	I. Install equipment exposed to finished areas after walls and ceilings are finished and painted. Avoid damage.
	J. Protection: Install finished cabinet units with protective covers during remainder of construction.

	3.3 CLEANING
	A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.
	B. After construction is completed, including painting, clean exposed surfaces of units. Vacuum clean coils and inside of cabinets.
	C. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials furnished by manufacturer.
	D. Install new filters.



	260503ST - Equipment Wiring
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes electrical connections to equipment.
	B. Related Sections:
	1. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
	2. Section 26 05 33 - Raceway and Boxes for Electrical Systems.


	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA WD 1 - General Requirements for Wiring Devices.
	2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit wiring device manufacturer’s catalog information showing dimensions, configurations, and construction.
	C. Manufacturer's installation instructions.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Submittal procedures.
	B. Project Record Documents: Record actual locations, sizes, and configurations of equipment connections.

	1.5 COORDINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and manufacturer's instructions for equipment furnished under other sections.
	C. Determine connection locations and requirements.
	D. Sequence rough-in of electrical connections to coordinate with installation of equipment.
	E. Sequence electrical connections to coordinate with start-up of equipment.


	PART 2 PRODUCTS
	2.1 CORD AND PLUGS
	A. Attachment Plug Construction: Conform to NEMA WD 1.
	B. Must be UL Listed and Labeled.
	C. Configuration: NEMA WD 6; match receptacle configuration at outlet furnished for equipment.
	D. Cord Construction: Type SO multiconductor flexible cord with identified equipment grounding conductor, suitable for use in damp locations.
	E. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit overcurrent protection.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify equipment is ready for electrical connection, for wiring, and to be energized.

	3.2 EXISTING WORK
	A. Remove exposed abandoned equipment wiring connections, including abandoned connections above accessible ceiling finishes.
	B. Disconnect abandoned utilization equipment and remove wiring connections. Remove abandoned components when connected raceway is abandoned and removed. Install blank cover for abandoned boxes and enclosures not removed.
	C. Extend existing equipment connections using materials and methods compatible with existing electrical installations, or as specified.

	3.3 INSTALLATION
	A. Make electrical connections.
	B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit with watertight connectors in damp or wet locations.
	C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures encountered.
	D. Install receptacle outlet to accommodate connection with attachment plug.
	E. Install cord and cap for field-supplied attachment plug.
	F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment connection boxes.
	G. Install disconnect switches, controllers, control stations, and control devices to complete equipment wiring requirements.
	H. Install terminal block jumpers to complete equipment wiring requirements.
	I. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring requirements.

	3.4 ADJUSTING
	A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and balancing.
	B. Cooperate with utilization equipment installers and field service personnel during checkout and starting of equipment to allow testing and balancing and other startup operations. Provide personnel to operate electrical system and checkout wiring co...

	3.5 EQUIPMENT CONNECTION SCHEDULE
	A. Provide electrical connection of equipment (voltage, amperage, fusing, etc.) per equipment manufacturer’s requirements.



	260519ST - conductors cables
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes building wire and cable; metal clad cable; and wiring connectors and connections.

	1.2 REFERENCES
	A. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	B. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.
	2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use in Air-Handling Spaces.

	C. Underwriters Laboratories, Inc.:
	1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with Optional Optical-Fiber Members.


	1.3 SYSTEM DESCRIPTION
	A. Product Requirements: Provide products as follows:
	1. Stranded conductors.
	2. Conductor not smaller than 12 AWG for power and lighting circuits.
	3. Conductor not smaller than 16 AWG for control circuits.

	B. Conduit:
	1. Wire shall be installed in conduit.
	2. Conduit may be used in exposed locations in the weld shop.
	3. MC cable may be used as fixture whips when concealed.


	1.4 DESIGN REQUIREMENTS
	A. Conductor sizes are based on copper.  DO NOT use aluminum wire.

	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures.
	B. Material information.

	1.6 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout.
	B. Project Record Documents: Record actual locations of components and circuits.

	1.7 QUALITY ASSURANCE
	A. Provide wiring materials located in plenums with peak optical density not greater than 0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet (1.5 m) when tested in accordance with NFPA 262.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements are as indicated on Drawings.

	1.10 COORDINATION
	A. Section 01 30 00 - Administrative.
	B. Where wire and cable destination is indicated and routing is not shown, determine routing and lengths required.
	C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable lengths within 10 ft of length shown.

	1.11 DEFINITIONS

	PART 2 PRODUCTS
	2.1 BUILDING WIRE
	A. Manufacturers:
	1. General Cable Co.
	2. Rome Cable.
	3. Southwire.

	B. Product Description: Single conductor insulated wire.
	C. Conductor: Stranded copper.
	D. Insulation Voltage Rating: 600 volts.
	E. Insulation Temperature Rating: 90 degrees C.

	2.2 METAL CLAD CABLE
	A. Conductor: Copper.
	B. Insulation Voltage Rating: 600 volts.
	C. Insulation Temperature Rating: 90 degrees C.
	D. Armor Material: Aluminum.
	E. Armor Design: Interlocked metal tape or corrugated tube.
	F. Jacket: None.

	2.3 WIRING CONNECTORS
	A. Split Bolt Connectors:
	B. Solderless Pressure Connectors:
	C. Spring Wire Connectors:
	D. Compression Connectors:

	2.4 TERMINATIONS
	A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper.
	B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with insulating sealing collars.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements.
	B. Verify interior of building has been protected from weather.
	C. Verify mechanical work likely to damage wire and cable has been completed.
	D. Verify raceway installation is complete and supported.

	3.2 PREPARATION
	A. Completely and thoroughly swab raceway before installing wire.

	3.3 INSTALLATION
	A. Route wire and cable to meet Project conditions.
	B. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	C. Identify and color code wire and cable. Identify each conductor with its circuit number or other designation indicated.
	D. Special Techniques--Building Wire in Raceway:
	1. Pull conductors into raceway at same time.
	2. Install building wire 4 AWG and larger with pulling equipment.

	E. Special Techniques - Cable:
	1. Protect exposed cable from damage.
	2. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support cables from structure or ceiling suspension system. Do not rest cable on ceiling panels.
	3. Use suitable cable fittings and connectors.

	F. Special Techniques - Wiring Connections:
	1. Clean conductor surfaces before installing lugs and connectors.
	2. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of insulation rating of conductor.
	4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and larger.
	5. Install solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and smaller.
	6. Install insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and smaller.

	G. Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on fork terminals for device terminations. Do not place bare stranded conductors directly under screws.
	H. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected device, such as circuit breakers.
	I. Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars.
	J. For terminal lugs fastened together such as on motors, transformers, and other apparatus, or when space between studs is small enough that lugs can turn and touch each other, insulate for dielectric strength of 2-1/2 times normal potential of circuit.

	3.4 WIRE COLOR
	A. General:
	1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the following:
	a. Black and red for single phase circuits at 120/240 volts.
	b. Black, red, and blue for circuits at 120/208 volts single or three phase.
	c. Orange, brown, and yellow for circuits at 277/480 volts single or three phase.

	2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, splices and boxes. Colors are as follows:
	a. Black and red for single phase circuits at 120/240 volts.
	b. Black, red, and blue for circuits at 120/208 volts single or three phase.
	c. Orange, brown, and yellow for circuits at 277/480 volts single or three phase.


	B. Neutral Conductors: White. When two or more neutrals are located in one conduit, individually identify each with proper circuit number.
	C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely color coded.
	D. Feeder Circuit Conductors: Uniquely color code each phase.
	E. Ground Conductors:
	1. For 6 AWG and smaller: Green.
	2. For 4 AWG and larger: Identify with green tape at both ends and visible points including junction boxes.


	3.5 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS, except Section 4.
	B. Perform inspections and tests listed in NETA ATS, Section 7.3.1.



	260529ST - hangers supports
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Conduit supports.
	2. Formed steel channel.
	3. Spring steel clips.
	4. Sleeves.
	5. Mechanical sleeve seals.
	6. Firestopping relating to electrical work.
	7. Firestopping accessories.
	8. Equipment bases and supports.


	1.2 REFERENCES
	A. ASTM International:
	1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
	2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
	3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops.
	4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

	B. FM Global:
	1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By Factory Mutual Research For Property Conservation.

	C. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.

	D. Underwriters Laboratories Inc.:
	1. UL 263 - Fire Tests of Building Construction and Materials.
	2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
	3. UL 1479 - Fire Tests of Through-Penetration Firestops.
	4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
	5. UL - Fire Resistance Directory.

	E. Intertek Testing Services (Warnock Hersey Listed):
	1. WH - Certification Listings.


	1.3 DEFINITIONS
	A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly placed in spaces between and penetrations through building materials to arrest movement of fire, smoke, heat, and hot gases through fire rated construction.

	1.4 SYSTEM DESCRIPTION
	A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479] to achieve fire ratings as noted on Drawings for adjacent construction, but not less than 1 hour fire rating.
	1. Ratings may be 3-hours for firestopping in through-penetrations of 4-hour fire rated assemblies unless otherwise required by applicable codes.

	B. Firestop interruptions to fire rated assemblies, materials, and components.

	1.5 PERFORMANCE REQUIREMENTS
	A. Firestopping: Conform to applicable code for fire resistance ratings and surface burning characteristics.
	B. Firestopping: Provide certificate of compliance from authority having jurisdiction indicating approval of materials used.

	1.6 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures.
	B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers.
	C. Product Data:
	1. Hangers and Supports: Submit manufacturers catalog data including load capacity.
	2. Firestopping: Submit data on product characteristics, performance and limitation criteria.

	D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating items, and required listed design numbers to seal openings to maintain fire resistance rating of adjacent assembly.
	E. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and supports.
	F. Manufacturer's Installation Instructions:
	1. Hangers and Supports: Submit special procedures and assembly of components.
	2. Firestopping: Submit preparation and installation instructions.

	G. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	H. Engineering Judgements: For conditions not covered by UL or WH listed designs, submit judgements by licensed professional engineer suitable for presentation to authority having jurisdiction for acceptance as meeting code fire protection requirements.

	1.7 QUALITY ASSURANCE
	A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with 0.10 inch water gage minimum positive pressure differential to achieve fire F-Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour.
	1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-hour.
	2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour.
	a. Floor Penetrations Within Wall Cavities: T-Rating is not required.


	B. Through Penetration Firestopping of Non-Fire Rated Floor [and Roof] Assemblies: Materials to resist free passage of flame and products of combustion.
	1. Noncombustible Penetrating Items: Noncombustible materials for penetrating items connecting maximum of three stories.
	2. Penetrating Items: Materials approved by authorities having jurisdiction for penetrating items connecting maximum of two stories.

	C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which joint is installed.
	D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 inch water gage minimum positive pressure differential to achieve fire resistant rating as indicated on Drawings for floor assembly.
	E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index when tested in accordance with ASTM E84.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.

	1.9 ENVIRONMENTAL REQUIREMENTS
	A. Section 01 60 00 - Product Requirements.
	B. Do not apply firestopping materials when temperature of substrate material and ambient air is below 60 degrees F.
	C. Maintain this minimum temperature before, during, and for minimum 3 days after installation of firestopping materials.
	D. Provide ventilation in areas to receive solvent cured materials.


	PART 2 PRODUCTS
	2.1 CONDUIT SUPPORTS
	A. Manufacturers:
	1. Allied Tube & Conduit Corp.
	2. Electroline Manufacturing Company.
	3. O-Z Gedney Co.

	B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads.
	C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or hanger rod. Set screw: hardened steel.
	D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to tighten.
	E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.
	F. Cable Ties: High strength nylon temperature rated to 185 degrees F. Self locking.

	2.2 FORMED STEEL CHANNEL
	A. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

	2.3 SPRING STEEL CLIPS
	A. Product Description: Mounting hole and screw closure.

	2.4 MECHANICAL SLEEVE SEALS
	A. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill annular space between object and sleeve, connected with bolts and pressure plates causing rubber sealing elements to expand ...

	2.5 FIRESTOPPING
	A. Product Description: Different types of products by multiple manufacturers are acceptable as required to meet specified system description and performance requirements; provide only one type for each similar application.
	1. Silicone Firestopping Elastomeric Firestopping: Single or Multiple component silicone elastomeric compound and compatible silicone sealant.
	2. Foam Firestopping Compounds: Single or Multiple component foam compound.
	3. Formulated Firestopping Compound of Incombustible Fibers: Formulated compound mixed with incombustible non-asbestos fibers.
	4. Fiber Stuffing and Sealant Firestopping: Composite of mineral or ceramic fiber stuffing insulation with silicone elastomer for smoke stopping.
	5. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible fillers and silicone elastomer, covered with sheet stainless steel jacket, joined with collars, penetration sealed with flanged stops.
	6. Intumescent Firestopping: Intumescent putty compound which expands on exposure to surface heat gain.
	7. Firestop Pillows: Formed mineral fiber pillows.


	2.6 FIRESTOPPING ACCESSORIES
	A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and suitable for required fire ratings.
	B. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other devices required to position and retain materials in place.
	C. General:
	1. Furnish UL listed products or products tested by independent testing laboratory.
	2. Select products with rating not less than rating of wall or floor being penetrated.

	D. Non-Rated Surfaces:
	1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or ceiling plates for covering openings in occupied areas where conduit is exposed.
	2. For exterior wall openings below grade, furnish modular mechanical type seal consisting of interlocking synthetic rubber links shaped to continuously fill annular space between conduit and cored opening or water-stop type wall sleeve.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify openings are ready to receive sleeves.
	B. Verify openings are ready to receive firestopping.

	3.2 PREPARATION
	A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond of firestopping material.
	B. Remove incompatible materials affecting bond.
	C. Do not drill or cut structural members.

	3.3 INSTALLATION - HANGERS AND SUPPORTS
	A. Anchors and Fasteners:
	1. Concrete Structural Elements: Provide precast inserts, expansion anchors, powder actuated anchors and preset inserts.
	2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset fasteners, and welded fasteners.
	3. Concrete Surfaces: Provide expansion anchors.
	4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and hollow wall fasteners.
	5. Solid Masonry Walls: Provide expansion anchors.
	6. Sheet Metal: Provide sheet metal screws.
	7. Wood Elements: Provide wood screws.

	B. Inserts:
	1. Install inserts for placement in concrete forms.
	2. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
	4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

	C. Install conduit and raceway support and spacing in accordance with NEC.
	D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
	E. Install multiple conduit runs on common hangers.
	F. Supports:
	1. Fabricate supports from structural steel or formed steel channel. Install hexagon head bolts to present neat appearance with adequate strength and rigidity. Install spring lock washers under nuts.
	2. Install surface mounted cabinets and panelboards with minimum of four anchors.
	3. In wet and damp locations install steel channel supports to stand cabinets and panelboards 1 inch off wall.
	4. Support vertical conduit at every floor.


	3.4 INSTALLATION - FIRESTOPPING
	A. Install material at fire rated construction perimeters and openings containing penetrating sleeves, piping, ductwork, conduit and other items, requiring firestopping.
	B. Apply primer where recommended by manufacturer for type of firestopping material and substrate involved, and as required for compliance with required fire ratings.
	C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating.

	3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS
	A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 inches beyond supported equipment.
	B. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment.

	3.6 INSTALLATION - SLEEVES
	A. Exterior watertight entries: Seal with adjustable interlocking rubber links.
	B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.
	C. Set sleeves in position in forms. Provide reinforcing around sleeves.
	D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	E. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between conduit or raceway and adjacent work with fire stopping insulation and caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides of pen...

	3.7 FIELD QUALITY CONTROL
	A. Inspect installed firestopping for compliance with specifications.

	3.8 CLEANING
	A. Clean adjacent surfaces of firestopping materials.

	3.9 PROTECTION OF FINISHED WORK
	A. Protect adjacent surfaces from damage by material installation.



	260533ST - raceway boxes
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and junction boxes, and handholes.

	1.2 REFERENCES
	A. American National Standards Institute:
	1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
	2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
	3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC).

	B. National Electrical Manufacturers Association:
	1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
	2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.
	3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports.
	5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
	7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.


	1.3 SYSTEM DESCRIPTION
	A. Raceway and boxes located as indicated on Drawings, and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway and boxes are shown in approximate locations unless dim...

	1.4 DESIGN REQUIREMENTS
	A. Minimum Raceway Size: 3/4 inch unless otherwise specified.
	B. Underslab conduit shall be 1 inch minimum.

	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures.
	B. Product Data: Submit for the following:
	1. Flexible metal conduit.
	2. Liquidtight flexible metal conduit.
	3. Nonmetallic conduit.
	4. Flexible nonmetallic conduit.
	5. Nonmetallic tubing.
	6. Raceway fittings.
	7. Conduit bodies.
	8. Surface raceway.
	9. Wireway.
	10. Pull and junction boxes.
	11. Handholes.

	C. Manufacturer's Installation Instructions: Submit application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, prepar...

	1.6 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements.
	B. Project Record Documents:
	1. Record actual routing of conduits larger than 2 inch .
	2. Record actual locations and mounting heights of outlet, pull, and junction boxes.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements.
	B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	C. Protect PVC conduit from sunlight.

	1.8 COORDINATION
	A. Section 01 30 00 - Administrative Requirements.
	B. Coordinate installation of outlet boxes for equipment.
	C. Coordinate mounting heights, orientation and locations of outlets mounted above counters, benches, and backsplashes.


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Carlon Electrical Products.
	B. Allied Tube.
	C. Wheatland.

	2.2 METAL CONDUIT
	A. Rigid Steel Conduit: ANSI C80.1.
	B. Rigid Aluminum Conduit: ANSI C80.5.
	C. Intermediate Metal Conduit (IMC): Rigid steel.

	2.3 LIQUIDTIGHT FLEXIBLE METAL CONDUIT
	A. Product Description: Interlocked aluminum construction with PVC jacket.
	B. Fittings: NEMA FB 1.

	2.4 ELECTRICAL METALLIC TUBING (EMT)
	A. Product Description: ANSI C80.3; galvanized tubing.
	B. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron, compression type.

	2.5 NONMETALLIC CONDUIT
	A. Product Description: NEMA TC 2; Schedule 40 or 80 PVC as indicated on the drawings.
	B. Fittings and Conduit Bodies: NEMA TC 3.

	2.6 SURFACE METAL RACEWAY
	A. Product Description: Sheet metal channel with fitted cover, suitable for use as surface metal raceway.
	B. Acceptable Manufacturers:
	1. Thomas & Betts
	2. Wiremold

	C. Size: as required for circuits, conductors, and cables to be installed.  DO NOT exceed fill capacity as determined by the National Electrical Code and manufacturer’s requirements.
	D. Finish: manufacturer’s standard primer, suitable for field painting.
	E. Fittings, Boxes, and Extension Rings: Furnish manufacturer's standard accessories; match finish on raceway.

	2.7 WIREWAY
	A. Product Description: General purpose, oiltight and dust-tight or raintight type wireway as suited for location installed.
	B. Knockouts: Manufacturer's standard on bottom only.
	C. Size: As indicated on Drawings.
	D. Cover: Hinged with full gaskets.
	E. Connector: Flanged.
	F. Finish: Rust inhibiting primer coating with gray enamel finish.

	2.8 OUTLET BOXES
	A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
	1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported; furnish 1/2 inch male fixture studs where required.
	2. Concrete Ceiling Boxes: Concrete type.

	B. Nonmetallic Outlet Boxes: NEMA OS 2.
	C. Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Furnish gasketed cover by box manufacturer. Furnish threaded hubs.
	D. Wall Plates for Finished Areas: As specified in Section 26 27 26.
	E. Wall Plates for Unfinished Areas: Furnish gasketed cover.

	2.9 PULL AND JUNCTION BOXES
	A. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
	B. Hinged Enclosures: As specified in Section 26 27 16.
	C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction box:
	1. Material: Galvanized cast iron.
	2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

	D. Concrete composite Handholes: Die-molded:
	1. Cable Entrance: Pre-cut 6 inch x 6 inch cable entrance at center bottom of each side.
	2. Cover: concrete composite, weatherproof cover with nonskid finish.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify outlet locations and routing and termination locations of raceway prior to rough-in.

	3.2 INSTALLATION
	A. Ground and bond raceway and boxes.
	B. Fasten raceway and box supports to structure and finishes.
	C. Identify raceway and boxes.
	D. Arrange raceway and boxes to maintain headroom and present neat appearance.

	3.3 INSTALLATION - RACEWAY
	A. Raceway routing is shown in approximate locations unless dimensioned. Route to complete wiring system.
	B. Use surface raceway (wiremold) only on existing brick walls where it is not possible to “fish” in the existing wall cavity.  All other walls shall utilize conduit concealed within the wall.
	C. Arrange raceway supports to prevent misalignment during wiring installation.
	D. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split hangers.
	E. Group related raceway; support using conduit rack. Construct rack using steel channel.  Provide space on each for 25 percent additional raceways.
	F. Do not support raceway with wire or perforated pipe straps. Remove wire used for temporary supports
	G. Do not attach raceway to ceiling support wires or other piping systems.
	H. Construct wireway supports from steel channel.
	I. Route exposed raceway parallel and perpendicular to walls.
	J. Route raceway installed above accessible ceilings parallel and perpendicular to walls.
	K. Route conduit in and under slab from point-to-point.
	L. Minimum Size Conduit under Slab: 3/4 inch.
	M. Maintain clearance between raceway and piping for maintenance purposes.
	N. Maintain 12 inch clearance between raceway and surfaces with temperatures exceeding 104 degrees F.
	O. Cut conduit square using saw or pipe cutter; de-burr cut ends.
	P. Bring conduit to shoulder of fittings; fasten securely.
	Q. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for minimum 20 minutes.
	R. Install conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and to cast boxes.
	S. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.
	T. Install suitable pull string or cord in each empty raceway except sleeves and nipples.
	U. Install suitable caps to protect installed conduit against entrance of dirt and moisture.
	V. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to surfaces; mount plumb and level. Install insulating bushings and inserts at connections to outlets and corner fittings.
	W. Close ends and unused openings in wireway.

	3.4 INSTALLATION - BOXES
	A. Adjust box location up to 10 feet prior to rough-in to accommodate intended purpose.
	B. Orient boxes to accommodate wiring devices.
	C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
	D. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches  from ceiling access panel or from removable recessed luminaire.
	E. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. Coordinate masonry cutting to achieve neat opening.
	F. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches separation. Install with minimum 24 inches separation in acoustic rated walls.
	G. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for surface finish thickness.
	H. Install stamped steel bridges to fasten flush mounting outlet box between studs.
	I. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	J. Install adjustable steel channel fasteners for hung ceiling outlet box.
	K. Do not fasten boxes to ceiling support wires or other piping systems.
	L. Support boxes independently of conduit.
	M. Install gang box where more than one device is mounted together. Do not use sectional box.
	N. Install gang box with plaster ring for single device outlets.

	3.5 INTERFACE WITH OTHER PRODUCTS
	A. Route conduit through roof openings for piping and ductwork or through suitable roof jack with pitch pocket. Coordinate location with roofing installation.
	B. Locate outlet boxes to allow luminaires positioned as indicated.
	C. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

	3.6 ADJUSTING
	A. Adjust flush-mounting outlets to make front flush with finished wall material.
	B. Install knockout closures in unused openings in boxes.

	3.7 CLEANING
	A. Clean interior of boxes to remove dust, debris, and other material.
	B. Clean exposed surfaces and restore finish.



	260553ST - electrical identification
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Nameplates.
	2. Labels.
	3. Wire markers.
	4. Conduit markers.
	5. Stencils.


	1.2 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures.
	B. Product Data:
	1. Submit manufacturer’s catalog literature for each product required.
	2. Submit electrical identification schedule including list of wording, symbols, letter size, color coding, tag number, location, and function.

	C. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and installation.

	1.3 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements.
	B. Project Record Documents: Record actual locations of tagged devices; include tag numbers.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements.
	B. Accept identification products on site in original containers. Inspect for damage.
	C. Accept materials on site in original factory packaging, labeled with manufacturer's identification, including product density and thickness.
	D. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original wrapping.

	1.5 ENVIRONMENTAL REQUIREMENTS
	A. Section 01 60 00 - Product Requirements.
	B. Install labels and nameplates only when ambient temperature and humidity conditions for adhesive are within range recommended by manufacturer.


	PART 2 PRODUCTS
	2.1 NAMEPLATES
	A. Product Description: Laminated three-layer plastic with engraved black letters on white  contrasting background color.
	B. Letter Size:
	1. 1/8 inch high letters for identifying individual equipment and loads.
	2. 1/4 inch high letters for identifying grouped equipment and loads.

	C. Minimum nameplate thickness: 1/8 inch.

	2.2 LABELS
	A. Labels: Embossed adhesive tape, with 3/16 inch white letters on black background.

	2.3 WIRE MARKERS
	A. Description: Cloth tape, split sleeve, or tubing type wire markers.
	B. Legend:
	1. Power and Lighting Circuits: Branch circuit or feeder number as indicated on Drawings.
	2. Control Circuits: Control wire number as indicated on shop drawings.


	2.4 STENCILS
	A. Stencils: With clean cut symbols and letters of following size:
	1. Up to 2 inches Outside Diameter of Raceway: 1/2 inch high letters.
	2. 2-1/2 to 6 inches Outside Diameter of Raceway: 1 inch high letters.

	B. Stencil Paint: semi-gloss enamel.


	PART 3 EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.

	3.2 INSTALLATION
	A. Install identifying devices after completion of painting.
	B. Nameplate Installation:
	1. Install nameplate parallel to equipment lines.
	2. Install nameplate for each electrical distribution and control equipment enclosure with corrosive-resistant mechanical fasteners, or adhesive.
	3. Install nameplates for each control panel and major control components located outside panel with corrosive-resistant mechanical fasteners, or adhesive.
	4. Secure nameplate to equipment front using screws, rivets, or adhesive.
	5. Secure nameplate to inside surface of door on recessed panelboard in finished locations.
	6. Install nameplates for the following:
	a. Switchboards, including new feeder breakers.
	b. Panelboards.


	C. Label Installation:
	1. Install label parallel to equipment lines.
	2. Install label for identification of individual control device stations.
	3. Install labels for permanent adhesion and seal with clear lacquer.

	D. Wire Marker Installation:
	1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet and junction boxes for each load connection.
	2. Mark data cabling at each end. Install additional marking at accessible locations along the cable run.
	3. Install labels at data outlets identifying patch panel and port designation.




	262416ST - panelboard
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes distribution and branch circuit panelboards.

	1.2 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.

	B. National Electrical Manufacturers Association:
	1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.
	2. NEMA FU 1 - Low Voltage Cartridge Fuses.
	3. Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC.
	4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).
	5. NEMA PB 1 - Panelboards.
	6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less.

	C. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	D. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.

	E. Underwriters Laboratories Inc.:
	1. UL 67 - Safety for Panelboards.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures.
	B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes.
	C. Product Data: Submit catalog data showing specified features of standard products.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements.
	B. Project Record Documents: Record actual locations of panelboards and record actual circuiting arrangements.
	C. Operation and Maintenance Data: Submit spare parts listing; source and current prices of replacement parts and supplies; and recommended maintenance procedures and intervals.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.6 MAINTENANCE MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements.
	B. Furnish two of each panelboard key. Panelboards keyed alike.


	PART 2 PRODUCTS
	2.1 BRANCH CIRCUIT PANELBOARDS
	A. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.
	B. Acceptable Manufacturers:
	1. Square-D
	2. Eaton

	C. Panelboard Bus: Copper, current carrying components, ratings as indicated on Drawings. Furnish copper ground bus and copper neutral bus in each panelboard.
	D. Integrated short circuit rating: As shown on the drawings.  10,000 amperes rms symmetrical minimum.
	E. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, Type HACR for air conditioning equipment circuits, Class A ground fault i...
	F. Breakers for additions to existing panels:  utilize circuit breakers compatible with existing panels.
	G. Enclosure: NEMA PB 1, Type 1.
	H. Cabinet Front: Flush or Surface cabinet front with concealed hinged trim, concealed hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer's standard gray enamel.

	2.2 INSTALLATION
	A. Install panelboards in accordance with NEMA PB 1.1.
	B. Install panelboards plumb.
	C. Install recessed panelboards flush with wall finishes.
	D. Height: 6 feet to top of panelboard ; install panelboards taller than 6 feet with bottom no more than 4 inches above floor.
	E. Install filler plates for unused spaces in panelboards.
	F. Provide typed circuit directory for each branch circuit panelboard. Revise directory to reflect circuiting changes to balance phase loads.
	G. Install engraved plastic nameplates.
	H. Ground and bond panelboard enclosure. Connect equipment ground bars of panels in accordance with NFPA 70.

	2.3 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS, except Section 4.
	B. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6.



	262813ST - Fuses
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fuses.


	1.2 REFERENCE STANDARDS
	A. National Electrical Manufacturers Association:
	1. NEMA FU 1 - Low Voltage Cartridge Fuses.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit data sheets showing electrical characteristics, including time-current curves.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual sizes, ratings, and locations of fuses.

	1.5 MAINTENANCE MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for maintenance materials
	B. Spare Parts:
	1. Furnish two fuse pullers.

	C. Extra Materials:
	1. Furnish three spare fuses of each Class, size, and rating installed.


	1.6 QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.



	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturer List:
	1. Bussman

	B. Substitution Limitations:
	1. Section 01 60 00 - Product Requirements: Requirements for substitutions for other manufacturers and products.


	2.2 DESIGN REQUIREMENTS
	A. Select fuses to provide appropriate levels of short circuit and overcurrent protection for the following components: wire, cable, bus structures, and other equipment. Design system to maintain component damage within acceptable levels during faults.
	B. Select fuses to coordinate with time current characteristics of other overcurrent protective elements, including other fuses, circuit breakers, and protective relays. Design system to maintain operation of device closest to fault operates.

	2.3 FUSES
	A. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on Drawings.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.4 CLASS RK1 (TIME DELAY) FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.5 CLASS RK1 (NON-TIME-DELAY) FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.6 CLASS RK5 FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.7 CLASS J (TIME DELAY) FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.8 CLASS J (NON-TIME-DELAY) FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.9 CLASS T FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.10 CLASS L (FAST-ACTING) FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.11 CLASS L (TIME DELAY) FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.12 CLASS G FUSES
	A. Dimensions and Performance: NEMA FU 1.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.


	PART 3 EXECUTION
	3.1 DEMOLITION
	A. Remove fuses from abandoned circuits.
	B. Maintain access to existing fuses and other installations remaining active and requiring access. Modify installation or provide access panel.

	3.2 INSTALLATION
	A. Install fuse with label oriented so manufacturer, type, and size are easily read.



	262819ST - enclosed switches
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fusible and nonfusible switches.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA FU 1 - Low Voltage Cartridge Fuses.
	2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures.
	B. Product Data: Submit switch ratings and enclosure dimensions.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements.
	B. Project Record Documents: Record actual locations of enclosed switches and ratings of installed fuses.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.


	PART 2 PRODUCTS
	2.1 FUSIBLE SWITCH ASSEMBLIES
	A. Product Description: NEMA KS 1, Type HD with externally operable handle interlocked to prevent opening front cover with switch in ON position, enclosed load interrupter knife switch. Handle lockable in OFF position.
	B. Fuse clips: Designed to accommodate NEMA FU 1, Class R fuses.
	C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray.
	1. Interior Dry Locations: Type 1.
	2. Exterior Locations: Type 3R.


	2.2 NONFUSIBLE SWITCH ASSEMBLIES
	A. Product Description: NEMA KS 1, Type HD with externally operable handle interlocked to prevent opening front cover with switch in ON position enclosed load interrupter knife switch. Handle lockable in OFF position.
	B. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray.
	1. Interior Dry Locations: Type 1.
	2. Exterior Locations: Type 3R.


	2.3 SWITCH RATINGS
	A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings, 30A minimum.
	B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used with or protected by Class R fuses.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install fuses for fusible disconnect switches.
	B. Install engraved plastic nameplates.
	C. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size installed.

	3.2 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS, except Section 4.
	B. Perform inspections and tests listed in NETA ATS, Section 7.5.




