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3. Vertical Piping: MSS Type 8 or Type 42, clamps.
4. Install individual, straight, horizontal piping runs:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Long er: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
6. Base of Vertical Piping: MSS Type 52, spring hangers.

Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with the fo llowing maximum horizontal spacing and

minimum rod diameters:

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.

2. NPS 3: 60 inches with 1/2-inch rod.

3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

4. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to
60 inches.

Install supports for vertical cast-iron soil piping every 15 feet.

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

1. NPS 1-1/4: 72 inches with 3/8-inch rod.

2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

3. NPS 2-1/2: 108 inches with 1/2-inch rod.

4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod.

Install supports for vertical copper tubing every 10 feet.

Install hangers for ABS piping with the following maximum horizontal spacing and minimum rod
diameters:

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.

2. NPS 3: 48 inches with 1/2-inch rod.

3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.

4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.

Install supports for vertical ABS piping every 48 inches.

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

3.06 CONNECTIONS

A.
B.

C.

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

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join

dissimilar piping materials.

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but notsm aller than
required by plumbing code.

2. Plumbing Fixtures and Equipment: Conne ct atmospheric vent piping in sizes indicated |,
but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Conne ct drainage and vent piping in size s indicated, but not
smaller than required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover
flush with floor.

5.  Comply with requirements for cl eanouts and d rains specified in Division 22 Section
"Sanitary Waste Piping Specialties."
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6. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated and
union for each connection. Use flanges instead of unions for connections NPS 2-1/2 and
larger.

D. Where installing piping ad jacent to equipment, allow space for service a nd maintenance of
equipment.
E. Make connections according to the following unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final conne ction
to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flan ged valves and at final
connection to each piece of equipment.
3.07 IDENTIFICATION

A. ldentify exposed sanitary wa ste and vent piping. Comply with requirements for identification
specified in Division 22 Section "ldentification for Plumbing Piping and Equipment.”

3.08 FIELD QUALITY CONTROL

A.  During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.
1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.

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

o

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

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction
or, in absence of published procedures, as follows:

1. Test for leaks and d efects in new piping and parts of existing piping that have bee n
altered, extended, or repaired. If testing is performed in segments, submit separate report
for each test, complete with diagram of portion of piping tested.

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

3. Roughing-in Plumbing Test Procedure: Testdrai nage and vent piping exce pt outside
leaders on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of wate r for minimum of 1 hour
duration. From 15 minutes before inspection starts to completion of inspection, water level
must not drop. Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and trap s filled
with water, test connections and prove they are gastight and watertight. Plug v ent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of water
closet to measure this pressure. Air pressure must remain constant without introducing
additional air throughout period of inspection. Inspect plumbing fixture connections for gas
and water leaks.

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

6. Prepare reports for tests and required corrective action.

3.09 CLEANING AND PROTECTION
A.  Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.
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. D. Exposed ABS Piping: Protect plumbing vents exposed to sunlight with two coats of wate r-
based latex paint.

3.10 PIPING SCHEDULE

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
B. Aboveground, soil and waste piping NPS 4 and smaller shall be the following:
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings ; CISPI hubless-pipin g couplings; and co upled
joints.
C. Aboveground, vent piping NPS 4 and smaller shall be the following:

1. Hubless, cast-iron soil pipe and fittings ; CISPI hubless-pipin g couplings; and co upled
joints.
D.  Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following:
1. Solid wall Cellular-core ABS pipe, ABS socket fittings, and solvent-cemented joints.

E. Aboveground condensate drain:
1. Copper DWV tube, copper drainage fittings, and soldered joints.

END OF SECTION
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SECTION 22 1319
SANITARY WASTE PIPING SPECIALTIES
PART 1 GENERAL
1.01 SUMMARY

A. This Section includes the following sanitary drainage piping specialties:
1. Cleanouts.
2. Floor drains, floor sinks.
3. Miscellaneous sanitary drainage piping specialties.

1.02 SUBMITTALS

A.  Product Data: Foreach type of produ ¢t indicated. Include rated capa cities, operating
characteristics, and accessories for grease interceptors.

1.03 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of spe cified testing
agency.

PART 2 PRODUCTS
2.01 CLEANOUTS

A. Exposed Cast-lron Cleanouts:
1. Manufacturers: Subjectto compliance with requirements, provide products by one of the
following:
Josam Company; Josam Div.
MIFAB, Inc.
Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
Tyler Pipe; Wade Div.
Watts Drainage Products Inc.
Zurn Plumbing Products Group; Specification Drainage Operation.
Standard ASME A112.36.2M for cast iron for cleanout test tee.
Size: Same as connected drainage piping
Body Material: Hubless, cast-iron soil pipe test tee as required to match connected piping.
Closure: Countersunk, brass plug.
Closure Plug Size: Same as or not more than one size smaller than cleanout size.

ast-Iron Floor Cleanouts:
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Josam Company; Josam Div.

Oatey.

Sioux Chief Manufacturing Company, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Zurn Plumbing Products Group; Light Commercial Operation.

Zurn Plumbing Products Group; Specification Drainage Operation.

Standard ASME A112.36.2M for heavy-duty, adjustable housing cleanout.

Size: Same as connected branch.

Type: Heavy-duty, adjustable housing.

Body or Ferrule: Cast iron.

Clamping Device: Not required.

Outlet Connection: Inside calk.

Closure: Brass plug with straight threads and gasket.

Adjustable Housing Material: Cast iron with threads.

0. Frame and Cover Material and Finish: Nickel-bronze, copper alloy.

~oop oD
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11. Frame and Cover Shape: Round.
12. Top Loading Classification: Extra Heavy Duty.
13. Riser: ASTM A 74, Extra-Heavy class, cast-iron drainage pipe fitting and riser to cleanout.

C. Cast-Iron Wall Cleanouts:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c.  Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f.  Zurn Plumbing Products Group; Specification Drainage Operation.

Standard: ASME A112.36.2M. Include wall access.

Size: Same as connected drainage piping.

Body: Hubless, cast-iron soil pipe test tee as required to match connected piping.
Closure: Countersunk, brass plug.

Closure Plug Size: Same as or not more than one size smaller than cleanout size.

Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.
Wall Access: Round, nickel-bronze, copper-alloy, or stainless-steel wall-installation frame
and cover.

2.02 FLOOR DRAINS

A. Cast-lron Floor Drains:
1. Manufacturers: Subjectto compliance with requirements, provide products by one of the
following:
a.  Zurn Plumbing Products Group; Light Commercial Operation.
b.  Zurn Plumbing Products Group; Specification Drainage Operation.
c.  Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Watts Drainage Products Inc.
2. Standard: ASME A112.6.3.
3. Pattern: Floor drain.
4. Body Material: Gray iron.
5. Seepage Flange: Required.
6
7
8
9

NGO WN

Anchor Flange: Required.
Clamping Device: Required.
Outlet: Bottom.
Backwater Valve: Not required.
10. Coating on Interior and Exposed Exterior Surfaces: Acid-resistant enamel.
11. Sediment Bucket: Not required.
12. Top or Strainer Material: Nickel bronze.
13. Top of Body and Strainer Finish: Nickel bronze.
14. Top Shape: Round.
15. Top Loading Classification: Heavy Duty.
16. Inlet Fitting: Gray iron, with threaded in let and thre aded or spigot outlet, and trap-seal
primer valve connection.
17. Trap Material: Cast iron.
18. Trap Pattern: Standard P-trap.
19. Trap Features: Trap-seal primer valve drain connection.

B. Cast-lron Floor Sinks:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
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15.

d. Watts Drainage Products Inc.

e.  Zurn Plumbing Products Group; Light Commercial Operation.

f.  Zurn Plumbing Products Group; Specification Drainage Operation.
Standard: ASME A112.6.3.

Pattern: Floor sink.

Body Material: Cast iron.

Outlet: Bottom.

Backwater Valve: Not required.

Coating on Interior and Exposed Exterior Surfaces: Acid-resistant enamel.
Sediment Bucket: Not required.

Top Shape: Square.

Top Loading Classification: Light Duty.

Funnel: Not required.

Inlet Fitting: Gray iron, with threaded in let and thre aded or spigot outlet, and trap-seal
primer valve connection.

Trap Material: Cast iron.

Trap Pattern: Standard P-trap.

Trap Features: Trap-seal primer valve drain connection.

2.03 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
A. Garbage Disposal.

1.

2.

Manufacturers:

a. In-sink-erator.

b. Approved equivalent.

Continuous feed, 2 HP induction motor, cast nickel ch rome alloy cutting elements,
stainless steel grind chamber, stainless steel and chrome plated finish.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:

1.
2.
3

4.

Size same as drainage piping up to NPS 4 (DN 100). Use NP S 4 (DN 100) for larger
drainage piping unless larger cleanout is indicated.

Locate at each change in direction of piping greater than 45 degrees.

Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and smaller and
100 feet (30 m) for larger piping.

Locate at base of each vertical soil and waste stack.

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.

C. For cleanouts located in conceale d piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

D. Install floor drains at low p oints of surface areas to be drained. Set grates of drain's flush with
finished floor, unless otherwise indicated.

1.
2.

Position floor drains for easy access and maintenance.

Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set

with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, but not less than
1/4-inch (6.35-mm) total depression.

b. Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent slope.

c. Radius, 60 Inches (1500 mm)or Larger: Equivalent to 1 pe rcent slope, but not
greater than 1-inch (25-mm) total depression.

Install floor-drain flashing collar or flange so no leakage occurs between drain and

adjoining flooring. Maintain integrity of waterproof membranes where penetrated.
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4. Install individual traps for floor drain s connected to sanitary building drain, unless
otherwise indicated.

E. Install deep-seal traps on floor drains and other waste outlets, if indicated.

F. Install floor-drain, trap-seal primer fittings on in let to floor drains that require trap-seal primer
connection.
1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

G. Install vent caps on each vent pipe passing through roof.

H. Install interceptors, including trapping, and venting according to authoritie s having jurisdiction
and with clear space for servicing.

1. Install cleanout immediately downstream from interceptors not having integral cleanout on
outlet.

3.02 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

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

C. Interceptors: Connect inlet and outlet to unit, and connect vent to unit inlet piping. Install valve
on outlet of automatic drawoff-type unit.

3.03 LABELING AND IDENTIFYING

A.  Equipment Nameplates and Signs: In stall engraved plastic-laminate equipment nameplate or
sign on or near each grease interceptor.

B. Distinguish among multiple units, inform operato r of operational requirements, indicate safety
and emergency precautions, and warn of h azards and improper operations, in a ddition to
identifying unit. Nameplates and signs are specified in Division 22 Section "ldentification for
Plumbing Piping and Equipment."

3.04 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.
END OF SECTION
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SECTION 22 1513
GENERAL-SERVICE COMPRESSED-AIR PIPING
PART 1 GENERAL
1.01 SUMMARY

A.  This Section includes piping and related specialties for general-service compressed-air systems
operating at 150 psig or less.

B. See Division 22 Section "General-Service Packaged Air Com pressors and Receivers" for
general-service air compressors and accessories.

1.02 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Compresse d-air piping and support and installation shall withstand
effects of seismic events determined according to SEI/ASCE 7, "Minimum Design Loads for
Buildings and Other Structures."

1.03 SUBMITTALS
A. Product Data: For the following:
1. Pressure regulators. Include rated capacities and operating characteristics.
2. Automatic drain valves.

3. Filters. Include rated capacities and operating characteristics.
4.  Lubricators. Include rated capacities and operating characteristics.

B. Field quality-control test reports.
C. Operation and maintenance data.
1.04 QUALITY ASSURANCE
A.  ASME Compliance: Comply with ASME B31.9, "Building Se rvices Piping," for low-pressure
compressed-air piping.
PART 2 PRODUCTS
2.01 PIPES, TUBES, AND FITTINGS

A. Copper Tube: ASTM B 88, Type K or L seamless, drawn-temper, water tube.
1. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type or MSS SP-73,
wrought copper with dimensions for brazed joints.
2. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150 or 300.
3. Copper Unions: ASME B16.22 or MSS SP-123.
B. Transition Couplings for Metal Piping: Metal coupling or other m anufactured fitting same size
as, with pressure rating at least equal to and ends compatible with, piping to be joined.

2.02 JOINING MATERIALS

A.  Pipe-Flange Gasket Materials: Suitable for compressed-air piping system contents.
1. ASME B16.21, nonmetallic, flat, full-face, asbestos free, 1/8-inch maximum thickness.

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

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.
D. Brazing Filler Metals: A WS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing, unless otherwise indicated.
2.03 VALVES

A.  Metal Ball, Butterfly, Check, Gate, and Globe Valves: Comply with requirements in Division 22
Section "General-Duty Valves for Plumbing Piping."
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2.04 DIELECTRIC FITTINGS

A.

B.

General Requirements for Dielectric Fittings: Combination fitting of coppe r alloy and ferrous
materials with insulating material; suitable for system fluid, pressure, and temperature. Include
threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.

Dielectric Unions: Factory-fabricated union assembly, for 250-psigminimum working pressure
at180deg F

2.05 FLEXIBLE PIPE CONNECTORS

A.

Bronze-Hose Flexible Pip € Connectors: Co rrugated-bronze tubing with bronze wire -braid
covering and ends brazed to inner tubing.

1. Working-Pressure Rating: 200 psig minimum.

2. End Connections, NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.

3. End Connections, NPS 2-1/2 and Larger: Flanged copper alloy.

Stainless-Steel-Hose Flexible Pipe Connectors: Corrug ated-stainless-steel tubing with
stainless-steel wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating: 200 psig minimum.

2. End Connections, NPS 2 and Smaller: Threaded steel pipe nipple.

3. End Connections, NPS 2-1/2 and Larger: Flanged steel nipple.

2,06 SPECIALTIES

A.

Safety Valves: ASME Boiler and Pressure Ve ssel Code: Sect ion VIII, "Pressure Vessels,"

construction; National Board certified, labeled, and factory sealed; constructed of bronze body

with poppet-type safety valve for compressed-air service.

1. Pressure Settings: High er than disch arge pressure and same or lowe r than receiver
pressure rating.

Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual pressure-
setting adjustment, and rated for 250-psig inlet pressure, unless otherwise indicated.

Air-Line Pressure Regulators: Diaphragm operated, bronze body, direct acting, spring-loaded
manual pressure-setting adjustment, and rated for 200-p sig minimum inlet pre ssure, unless
otherwise indicated.

Automatic Drain Valves: Stainless-steel body and internal parts, rated for 200-p sig minimum
working pressure, capable of automatic discharge of collected condensate. Include mounting
bracket if wall mounting is indicated.

Coalescing Filters: Coalescing type with acti vated carbon capable of removing water an d oil
aerosols; with color-chan ge dye to in dicate when carbon is saturated an d warning light to
indicate when selected maximum pressure drop has been exceeded. Include mounting bracket
if wall mounting is indicated.

Mechanical Filters: Two-stage, mechanical-separation-type, air-line filters. Equip with deflector
plates, resin-impregnated-ribbon-type filters with edge filtration, and drai n cock. Inciude
mounting bracket if wall mounting is indicated.

2.07 QUICK COUPLINGS

A.  Manufacturers: Subject to complia nce with requirements, provide prod ucts by one of the
following:
1.  Foster Manufacturing, Inc.
2 Milton Industries, Inc.
3. Parker Hannifin Corp.; Fluid Connectors Group; Quick Coupling Div.
4. Schrader-Bridgeport; Amflo Div.
5.  Schrader-Bridgeport/Standard Thomson.

B. General Requirements for Quick Co uplings: Assembly with locking-mechanism feature for
quick connection and disconnection of compressed-air hose.

C. Automatic-Shutoff Quick Couplings: Straight-through brass body with O-ring or gasket seal and
stainless-steel or nickel-plated-steel operating parts.
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1. Socket End: With one-way valve and threaded inlet for connection to piping or threaded
hose fitting.
2. Plug End: Check-valve Straight-through type with barbed outlet for attaching hose.

D. Valveless Quick Couplings: Straight-through brass body with stainless-steel or nickel-plated-
steel operating parts.
1. Socket End: With O-ring or gasket seal, without valve, and with b arbed inlet for attaching
hose.
2. Plug End: With barbed outlet for attaching hose.

2,08 HOSE ASSEMBLIES

A. Description: Compatible hose, clamp s, couplings, and splice rs suitable for compresse d-air
service, of nominal diam eter indicated, and rated for 300-psig minimum working pressure,
unless otherwise indicated.

1. Hose: Reinforced single-wire-braid, CR-covered hose for compressed-air service.

2. Hose Clamps: Stainless-steel clamps or bands.

3. Hose Couplings: Two-piece, straight-through, threaded brass or stainless-steel O-ring or
gasket-seal swivel coupling with barbed ends for connecting two sections of hose.

4. Hose Splicers: On e-piece, straight-through brass or stainle ss-steel fitting with barbed
ends for connecting two sections of hose.

PART 3 EXECUTION
3.01 PIPING APPLICATIONS

A. Compressed-Air Piping be tween Air Compressors and Receivers: Use the f ollowing piping
materials for each size range:
1. NPS 2 and Smaller: Type L, copper tube; wrought-copper fittings; and brazed joints.

B. Low-Pressure Compressed-Air Distribution Piping: Use the following piping materials for each

size range:
1. NPS 2 and Smaller: Type L, copper tube; wrought-copper fittings; and brazed or soldered
joints.

C. Drain Piping: Use the following piping materials:
1. NPS 2 and Smaller: Type L (Type B) copper tube; wrought-copper fittings; and brazed or
soldered joints.
3.02 VALVE APPLICATIONS

A.  Comply with requirements in "Valve Ap plications” Article in Division 22 Section "General-Duty
Valves for Plumbing Piping."

B. Equipment Isolation Valves: Safety-exhau st, copper-alloy ball valve with exhau st vent and
pressure rating at least as great as piping system operating pressure.
3.03 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
compressed-air piping. |ndicated locations and arrangements were used to size pipe and

calculate friction loss, ex pansion, air-compressor sizing, and other de sign considerations.
Install piping as indicated unless deviations to layout are approved on Coordination Drawings.

B. Install piping concealed from view and prote cted from physical contact by building occup ants,
unless otherwise indicated and except in equipment rooms and service areas.

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

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and to
coordinate with other services occupying that space.

E. Install piping adjacent to equipment and machines to allow service and maintenance.
F. Install air and drain piping with 1 percent slope downward in direction of flow.
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Install nipples, flanges, unions, transition and special fittings, and valves with p ressure ratings
same as or higher than system pressure rating, unless otherwise indicated.

Equipment and Speciaity Flanged Connections:

1. Use cast-copper-alloy companion flange with g asket and b razed or soldered joint for
connection to copper tube. Do not use soldered joints for connection to air com pressors
or to equipment or machines producing shock or vibration.

Install branch connections to compressed-air mains from top of m ain. Provide drain leg and
drain trap at end of each main and branch and at low points.

Install thermometer and pressure gage on discharge piping from each air compressor and on
each receiver.

Install piping to permit valve servicing.
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install seismic restraints on piping. S eismic-restraint devices are spe cified in Divisio n 23
Section "Vibration and Seismic Controls for HYAC Piping and Equipment.”

Install unions, adjacent to each valve and at final connection to each piece of equipment and
machine.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping.”

Install sleeve seals for piping pe netrations of concrete wall s and sla bs. Comply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceili ngs, and floors. Comply with
requirements for escutch eons specified in Divisio n 22 Section "Escutcheons for Plum bing
Piping."

3.04 JOINT CONSTRUCTION

A.
B.
C.

G.
3.05 VA
A.

B.
C.

D.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
Remove scale, slag, dirt, and debris from pipe and fittings before assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Apply
appropriate tape or thread compound to external pipe threads.

Brazed Joints for Copper Tubing: Joi n according to AWS's "Brazing Handbook," "Pipe and
Tube" Chapter.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless othe rwise indicated, to tube
end. Join according to ASTM B 828 or CDA's "Copper Tube Handbook."

Flanged Joints: Use asb estos-free, nonmetallic gasket suitabl e for compre ssed air. Join
flanges with gasket and bolts according to ASME B31.9 for bolting procedure.

Dissimilar Metal Piping Material Joints: Use dielectric fittings.
LVE INSTALLATION

General-Duty Valves: Comply with requirem ents in Division 22 Section "General-Duty Valves
for Plumbing Piping."

Install shutoff valves and unions or flanged joints at compressed-air piping to air compressors.

Install shutoff valve atinletto each automat ic drain valve, filter, lubricator, and pressu re
regulator.

Install check valvesto  maintain correct direction of com pressed-air flow toan d from
compressed-air piping specialties and equipment.

3.06 DIELECTRIC FITTING INSTALLATION

A.

Install dielectric unions in piping at connections of dissimilar metal piping and tubing.
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‘ 3.07 FLEXIBLE PIPE CONNECTOR INSTALLATION

A. Install flexible pipe conne ctors in discharge piping and in inlet air piping from remote air-inl et
filter of each air compressor.

B. Install bronze-hose flexible pipe connectors in copper compressed-air tubing.

C. Install stainless-steel-hose flexible pipe connectors in steel compressed-air piping.

3.08 SPECIALTY INSTALLATION

A. Install safety valves onreceive rs in quantity and size toreli eve atleast the capa city of
connected air compressors.

B. Install air-main pressure regulators in compressed-air piping at or near air compressors.

C. Install air-line pressure regulators in branch piping to equipment.

D. Install automatic drain valves on aftercoolers, receivers, and dryers. Discharge condensate
onto nearest floor drain.

E. Install coalescing filters in compressed-air piping at or near air compressors and upstream from
mechanical filters. Mount on wall at locations indicated.

F. Install mechanical filters in compressed-air piping at or near air compressors and downstream
from coalescing filters. Mount on wall at locations indicated.

G. Install quick couplings at piping terminals for hose connections.

H. Install hose assemblies at hose connections.

3.09 HANGER AND SUPPORT INSTALLATION

A.  Comply with requirements in Division 23 Section "Vibration and Seismic Controls for HVAC
Piping and Equipment" for seismic-restraint devices.

B. Comply with requirements in Division 23 Section "Hangers and Supports for HVAC Piping and

m
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Equipment” for pipe hanger and support devices.
Vertical Piping: MSS Type 8 or 42, clamps.

Individual, Straight, Horizontal Piping Runs:
1. 100 Feet or Less: MSS Type 1, adjustable, steel clevis hangers.
2. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.

Multiple, Straight, Horizon tal Piping Runs 10 0 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.

Base of Vertical Piping: MSS Type 52, spring hangers.

Support horizontal piping within 12 inches of each fitting and coupling.

Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.
Install supports for vertical, Schedule 40, steel piping every 15 feet.

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

NPS 1/4: 60 inches with 3/8-inch rod.

NPS 3/8 and NPS 1/2: 72 inches with 3/8-inch rod.

NPS 3/4: 84 inches with 3/8-inch rod.

NPS 1: 96 inches with 3/8-inch rod.

NPS 1-1/4: 108 inches with 3/8-inch rod.

NPS 1-1/2: 10 feet with 3/8-inch rod.

NPS 2: 11 feet with 3/8-inch rod.

Install supports for vertical copper tubing every 10 feet.

Noohkwh =
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3.10 LABELING AND IDENTIFICATION

A. Install identifying labels a nd devices for gen eral-service compressed-air piping, valves, and
specialties. Comply with requirements in Division 22 Section "ldentification for Plumbing Piping
and Equipment."

3.11 FIELD QUALITY CONTROL
A. Perform field tests and inspections.

B. Tests and Inspections:

1. Piping Leak Tests: Test new and modified parts of existing piping. Cap and fill general -
service compressed-air piping with oil-free dry air o r gaseous nitrogen to pre ssure of 50
psig above system operating pre ssure, but not less than 150 psig Isolate test source and
let stand for four hours to equalize temperature. Refill system, if required, to test pressure;
hold for two hours with no drop in pressure.

2. Repair leaks and retest until no leaks exist.
3. Inspect filters, fubricators and pressure regulators for proper operation.
END OF SECTION
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SECTION 22 1519
GENERAL-SERVICE PACKAGED AIR COMPRESSORS AND RECEIVERS
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Lubricated, reciprocating air compressors.
2. Inlet-air filters.

1.02 PERFORMANCE REQUIREMENTS

A.  Delegated Design: De sign compressed-air equipment mounting, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B. Seismic Performance: Compresse d-air equipment shall withstand the effe cts of ea rthquake
motions determined according to SEI/ASCE 7.
1. The term "withstand" means "the unit will rema in in place with out separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

1.03 SUBMITTALS

A.  Product Data: For each type of product indicated.
1. Wiring Diagrams: For power, signal, and control wiring.

B. Delegated-Design Submittal: For compressed-air equipment mounting indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of supports.
2. Design Calculations: Calculate requirements for selecting vibration isolators and seismic
restraints and for designing vibration isolation bases.

C. Seismic Qualification Certificates: For compressed-air equipment, accessories, and
components, from manufacturers.

D. Operation and maintenance data.
1.04 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B. ASME Compliance: Fabricate and label receivers to comply with ASME Boiler and Pressure
Vessel Code.

PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS FOR PACKAGED AIR COMPRESSORS AND RECEIVERS

A.  General Description: Factory-assembled, -wired, -piped, and -tested; electric—motor-drivc—:'_n; air-
cooled; continuous-duty air compressors and receivers that deliver air of quality equal to intake
air.

B. Control Panels: Automatic co ntrol station with load control and protection functions. Comply
with NEMA ICS 2 and UL 508.
1. Enclosure: NEMA ICS 6, Type 12 control panel unless otherwise indicated.
2. Motor Controllers: F ull-voltage, combination magnetic type with undervoltage release
feature and motor-circuit-protector-type disconnecting means and short-circuit protective
device.

3. Control Voltage: 120-V ac or less, using integral control power transformer.
4. Motor Overload Protection: Overload relay in each phase.
5. Starting Devices: Hand-off-automatic selector switch in cover of control panel, plus pilot
device for automatic control.
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6. Automatic control switches to alternate lead-lag compressors for duplex air compressors.

7. Instrumentation: Include discharge-air pressure gage, air-filter maintena nce indicator,
hour meter, compressor discharge-air and coolant temperature gages, and control
transformer.

8. Alarm Signal Device: F or connection to ala rm system to ind icate when backup air
compressor is operating.

Receivers: Steel tank constructed according to ASME Boiler and Pressu re Vessel Code:

Section VIil, Division 1.

1. Pressure Rating: Atleasta s high as highest discharge pressure of connected
compressors, and bearing appropriate code symbols.

2. Interior Finish: Corrosion-resistant coating.

3. Accessories: Include safety valve, pressure gage, drain, and pressure-reducing valve.

Mounting Frame: Fabricate mounting and attachment to pressure vessel with reinforcement

strong enough to resist pa ckaged equipment movement during a sei smic event when base is
anchored to building structure.

2.02 LUBRICATED, RECIPROCATING AIR COMPRESSORS

A.

Manufacturers: Subject to complia nce with requirements, provide prod ucts by one of the
following:

1. Ingersoll-Rand; Air Solutions Group.

2. Kaeser Compressors, Inc.

3. Gardner Denver, Inc.

Compressor(s): Lubricated, reciprocating-piston type with lubricated compression chamber and
crankcase.

1. Submerged gear-type oil pump.

2. Oilfilter.

3. Combined high discharge-air temperature and low lubrication-oil pressure switch.

4. Belt guard totally enclosing pulleys and belts.

Capacities and Characteristics:
1. Air Compressor(s): One; two stage.

a. Intercooler between stages of two-stage units.
2. Discharge-Air Pressure: 100 psig
3. Receiver: ASME construction steel tank.
Arrangement: Vertical.
Capacity: 80 gal.
Interior Finish: Epoxy or galvanized coating.
Pressure Rating: 100 psigminimum.
Drain: Automatic valve.

paooTw

2.03 INLET-AIR FILTERS

A. Description: Combination inlet-air filter-silencer, suitable for remote installation, for each air
compressor.
1. Construction: Weatherproof housing for replaceable, dry-type filter element, with silencer
tubes or other method of sound reduction.
2. Capacity: Match capacity of air compressor, with filter having collection efficiency of 99
percent retention of particles larger than 10 micrometers.
B. Description: Combination inlet-air filter-silencer, suitable for remote installation, for multiple air
compressors.
1. Construction: Weatherproof housing for replaceable, dry-type filter element, with silencer
tubes or other method of sound reduction.
2. Capacity: Match total capacity of connected air compressors, with filter having collection
efficiency of 99 percent retention of particles larger than 10 micrometers.
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2.04 MOTORS

A.  Comply with NEMA desi gnation, temperature rating, servi ce factor, enclosure type, and
efficiency requirements for motors.
1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.
2. Controllers, Electrical Devices, and Wiring: Comply with re quirements for ele ctrical
devices and connections specified in Division 26 Sections.

PART 3 EXECUTION
3.01 EQUIPMENT INSTALLATION

A. Equipment Mounting: Inst all air compressors, aftercoolers, and air dryers on concrete bases
using elastomeric pads Comply with requirements in Division 03 Section "Cast-in-Place
Concrete." Comply with requireme nts for vibration isolation devices specified in Divisio n 23
Section "Vibration and Seismic Controls for HVAC Piping and Equipment.”

1. Minimum Deflection: 1/4 inch.

B. Equipment Mounting: In stall air compressors, aftercoolers, and air dryers using elastomeric
pads Comply with requirements for vibration isolation devices specified in Division 23 Section
"Vibration and Seismic Controls for HVAC Piping and Equipment."

1. Minimum Deflection: 1/4 inch.

C. Equipment Mounting: Install air compressors, aftercoolers, and air dryers on vibration isolation
inertia bases. Comply with requirements specified in Divisi on 23 Section "Vibration and
Seismic Controls for HVAC Piping and Equipment."

D. Equipment Mounting: Install air compressors, aftercoolers, and air dryers on concrete bases.
Comply with requirements in Division 03 Section "Cast-in-Place Concrete."

E. Install compressed-air equipment anchored to substrate.

F. Install the following devices on compressed-air equipment:
1. Thermometer, Pressure Gage, and Safety Valve: Install on each compressed-air receiver.
2. Pressure Regulators: Install downstream from air compressors and dryers.
3. Automatic Drain Valves: Installon receivers. Discharge condensate over nearest floor
drain.

G. Engage a factory-authorized service representative to perform startup service.

Complete installation and startup checks according to manufacturer's written instructions.

Check for lubricating oil in lubricated-type equipment.

Check belt drives for proper tension.

Verify that air-compressor inlet filters and piping are clear.

Check for equipment vibration-control supports and flexible pipe connectors and verify that

equipment is properly attached to substrate.

Check safety valves for correct settings. En sure that setting s are higher than ai r-

compressor discharge pressure but not higher than rating of system components.

7. Check for proper seismic restraints.

8.  Drain receiver tanks.

9. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

10. Test and adjust controls and safeties.

3.02 CONNECTIONS
A. Comply with requirements for pipin g specified in Division 22 Section" General-Service

Compressed-Air Piping." Drawings indicate general arrangement of pipin g, fittings, and
specialties.

ghwN =

o

B. Install piping adjacent to machine to allow service and maintenance.
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3.03 IDENTIFICATION

A. Identify general-service air compressors and components. Co mply with re quirements for
identification specified i n Division 22 Section "ldentification for Plumbing Piping and
Equipment.”

3.04 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain air compressors, aftercoolers, and air dryers.

END OF SECTION
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' SECTION 22 3400

FUEL-FIRED, DOMESTIC-WATER HEATERS
PART 1 GENERAL
1.01 SUMMARY

A.  Section Includes:
1. Commercial, power-burner, gas-fired, storage, domestic-water heaters.
2. Domestic-water heater accessories.
1.02 PERFORMANCE REQUIREMENTS
A. Seismic Performance: Commerciald omestic-water heaters shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.
1. The term "withstand” means "the unit will rema in in place with out separation of any parts

from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

1.03 SUBMITTALS

A. Product Data: For each type and size of domestic-water heater indicated.
B.  Shop Drawings:
1. Wiring Diagrams: For power, signal, and control wiring.

C. Seismic Qualification Certificates: For fuel -fired, domestic-water heaters, accessories, and
components, from manufacturer.

Product certificates.

Domestic-Water Heater Labeling: Certif ied and la beled by testing agen cy acceptable to
authorities having jurisdiction.

Source quality-control reports.

Field quality-control reports.

Operation and maintenance data.

. Warranty: Sample of special warranty.
1.04 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B. ASHRAE/IESNA 90.1 Compliance: F abricate and label fuel-fired, domestic-water heaters to
comply with ASHRAE/IESNA 90.1.

C. ASME Compliance:

1.  Where ASME-code construction is ind icated, fabricate and label commercial, domestic-
water heater storage tan ks to comply with ASME Boiler and Pressu re Vessel Code:
Section VIii, Division 1.

2. Where ASME-code construction is indicated, fabricate and label commercial, finned-tube,
domestic-water heaters to comply with ASME Boiler and Pressure Vessel Code:

Section IV.

D. NSF Compliance: Fabricate and label equipment components that will be in conta ct with
potable water to comply with NSF 61, "Drinking Water System Components - Health Effects.”

1.05 WARRANTY

A.  Special Warranty: Manufacture r's standard form in which man ufacturer agrees to re pair or
replace components of fuel-fired, domestic-water heaters that fail in materials or workmanship
within specified warranty period.

1. Warranty Periods: From date of Substantial Completion.
a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters:

1) Storage Tank: Five years.
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2) Controls and Other Components: One year(s).
b. Compression Tanks: Five years.

PART 2 PRODUCTS
2.01 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS
A. Commercial, Atmospheric, Gas-Fired, Storage, Domestic-Water Heaters:

1.

N

No o

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

following:

a. Bradford White Corporation.

b. Lochinvar Corporation.

c.  Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation.

Standard: ANSI Z21.10.3/CSA 4.3.

Storage-Tank Construction: ASME-code steel with 150-psig working-pressure rating.

a. Tappings: Factory fabricated of materials compatible with tank. Attach tappin gs to
tank before testing.

1) NPS 2 and Smaller: Threaded ends according to ASME B1.20.1.

2) NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for steel and
stainless-steel flanges, and according to ASME B16.24 for copper and copper-
alloy flanges.

b. Interior Finish: Comply with NSF 61 barrier materials for potable-water tank linings,
including extending finish into and through tank fittings and outlets.

¢. Lining: Glass complying with NSF 61 barrier materials for potable-water tank linings,
including extending lining into and through tank fittings and outlets.

Factory-Installed Storage-Tank Appurtenances:

a. Anode Rod: Replaceable magnesium.

b. Dip Tube: Required uniess cold-water inlet is near bottom of tank.

¢. Drain Valve: Corrosion-resistant metal complying with ASSE 1005.

d. Insulation: Comply with ASHRAE/IESN A 90.1. Surround entire storage tan k except

connections and controls.

Jacket: Steel with enameled finish.

Burner: For use with atmospheric, gas-fired, domestic-water heaters and natural-gas

fuel.

g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 199, electric, automatic, gas-
ignition system.

h.  Temperature Control: Adjustable thermostat.

i Safety Controls: Automat ic, high-temperature-limit and low-water cutoff devices or
systems.

o

j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4-M.

Include one or more relief valves with total relieving capacity at least as great as heat
input, and include pressure setting less than domestic-water heater working-pressure
rating. Select one relief valve with sensing element that extends into storage tank.
Special Requirements: NSF 5 construction.
Manufacturer's concentric vent kit.
Automatic Damper: ANSI Z21.66/CSA 6.14-M, electrically operated, automatic-vent-
damper device with size matching draft hood.

2.02 DOMESTIC-WATER HEATER ACCESSORIES
A. Domestic-Water Compression Tanks:

1.

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

following:

a. AMTROL Inc.

b. Flexcon Industries.

c. Honeywell International Inc.

d. Pentair Pump Group (The); Myers.

e. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation.
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f. Taco, Inc.

2. Description: Steel, pressure-rated ta nk constructed with welded joints and factory-
installed butyl-rubber diaphragm. Include air precharge to minimum system-operating
pressure at tank.

3. Construction:

a. Tappings: Factory-fabricated steel, welded tota nk before testing and labeling.
Include ASME B1.20.1 pipe thread.

b. Interior Finish: Comply with NSF 61 barrier materials for potable-water tank linings,
including extending finish into and through tank fittings and outlets.

c. Air-Charging Valve: Factory installed.

4. Capacity and Characteristics:
a.  Working-Pressure Rating: 100 psig.
b. Capacity Acceptable: 2 gal. minimum.

Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include
dimensions not less than base of domestic-water heater, and include drain outlet not less than
NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads.

Piping-Type HeatT raps: Fi eld-fabricated pipinga rrangement according to
ASHRAE/IESNA 90.1 or ASHRAE 90.2.

Heat-Trap Fittings: ASHRAE 90.2.

Gas Shutoff Valves: ANSI Z21.15/CSA 9.1-M, manually operated. Furnish for installation in
piping.

Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 1/2-p sig pressure
rating as required to match gas supply.

Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off
automatic valve.

Combination Temperature-and-Pressure Relief Valves: Include relieving ca pacity at least as
great as heat input, and inclu de pressure setting less than domestic-water heater working-
pressure rating. Select relief valves with sensing element that extends into storage tank.

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M.

Pressure Relief Valves: Inclu de pressure setting less than domestic-water heater working-
pressure rating.
1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M.

Vacuum Relief Valves: ANSI Z21.22/CSA 4.4-M.

Domestic-Water Heater Stands: M anufacturer's factory-fabricated steel stand for ﬂoc_)r
mounting, capable of supporting domestic-water heater and water. Provide dimension that will
support bottom of domestic-water heater a minimum of 18 inches above the floor.

Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for
wall mounting, capable of supporting domestic-water heater and water.

2,03 SOURCE QUALITY CONTROL

A.  Factory Tests: Te st and inspect assembled domestic-water heaters and storage tan ks
specified to be ASME-code construction, according to ASME Boiler and Pressure Vessel Code.

B. Hydrostatically test commercial domestic-water heaters and storage tanks to minimum of one
and one-half times pressure rating before shipment.

C. Domestic-water heaters will be considered defective if they do not pass tests and inspectio_ns.
Comply with requirements in Division 01 Section "Quality Control" for retesting and reinspect!ng
requirements and Division 01 Section "Execution Requirements” for requirements for correcting
the Work.

D. Prepare test and inspection reports.
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PART 3 EXECUTION
3.01 DOMESTIC-WATER HEATER INSTALLATION

A.

Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water heaters on

concrete base. Comply with requirements for concrete base specified in Division 03 Section

"Cast-in-Place Concrete”.

1. Exception: Omit concrete bases for commercial domestic-water heaters if installation on
stand, bracket, suspended platform, or directly on fioor is indicated.

2. Maintain manufacturer's recommended clearances.

3. Arrange units so controls and devices that require servicing are accessible.

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowet rods on 18-inch centers around the full perimeter of concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.

6. Place and secure anchorage devices. Use setting d rawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

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

8.  Anchor domestic-water heaters to substrate.

Install domestic-water heaters level and plumb, according to layout drawings, original design,

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

so controls and devices needing service are accessible.

1. Install shutoff valves on d omestic-water-supply piping to dome stic-water heaters and on
domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified in
Division 22 Section "General-Duty Valves for Plumbing Piping."

Install gas-fired, domestic-water heaters according to NFPA 54.

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without
shutoff valves.

2. Install gas p ressure regulators onga s supplies to gas-fi red, domestic-water heaters
without gas pressure regulators if gas pres sure regulators are required to reduce gas
pressure at burner.

3. Install automatic gas val ves on gas supplies to gas-fired, domestic-water heaters if
required for operation of safety control.

4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic
gas valves specified in Division 23 Section "Facility Natural-Gas Piping."

Install commercial domestic-water heaters with seismic-restraint devices.

Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use
relief valves with sensing elements that extend into tanks. Exte nd commercial-water-heater
relief-valve outlet, with drain pipi ng same as domestic-water piping in continuous downward
pitch, and discharge by positive air gap onto closest floor drain.

Install combination temperature-and-pressure relief valves in water pipi ng for domestic-water
heaters without storage. Extend commercial-water-heater relief-valve outlet, with drain pi ping
same as domestic-water piping in continuous downward pitch, and discharge by positive air
gap onto closest floor drain.

Install water-heater drain piping as indirect waste to spill by positive air gap into open drai ns or
over floor drains. Install hose-end drain valves at low points in water piping for domestic-water
heaters that do not have tank dr ains. Comply with requirements for ho se-end drain valves
specified in Division 22 Section "Domestic Water Piping Specialties.”

Install thermometer on outlet piping of domestic-water heaters.

Install piping-type heat traps on inlet a nd outlet piping of domestic-water heater storage tanks
without integral or fitting-type heat traps.

Fill domestic-water heaters with water.
Charge domestic-water compression tanks with air.
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3.02 CONNECTIONS

A.  Comply with requirements for domestic-water piping specified in Division 22 Section "Domestic
Water Piping."

B. Comply with requirements for gas piping specified in Division 23 Section "Facility Natural-Gas
Piping."

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

D. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service
and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

3.03 IDENTIFICATION

A. Identify system compo nents. Comply with  requirements for identificatio n specified in
Division 22 Section "ldentification for Plumbing Piping and Equipment.”

3.04 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service: Eng age a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

2. Leak Test: After installation, cha rge system and test for leaks. Repair leaks and retest
until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, startunits to confirm
proper operation.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

B. Domestic-water heaters will be considered defective if they do not pass tests and inspections.
Comply with requirements in Division 01 Section "Quality Control" for retesting and reinspecting
requirements and Division 01 Section "Execution Requirements" for requirements for correcting
the Work.

C. Prepare test and inspection reports.
3.05 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain commercial, gas-fired, storage, domestic-water heaters.

END OF SECTION
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SECTION 22 4216.16
COMMERCIAL SINKS

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes:

1.
2.
3.
4.

Utility sinks.
Sink faucets.
Supply fittings.
Waste fittings.

1.02 ACTION SUBMITTALS
A. Product Data: For each type of product.
1.03 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories.
1.04 CLOSEOUT SUBMITTALS
A. Maintenance data.
PART 2 PRODUCTS
2.01 UTILITY SINKS
A. Service Sinks: Enameled, cast iron, floor mounted.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. CECO Sinks.
American Standard America.
Commercial Enameling Company.
Gerber Plumbing Fixtures LLC.
Kohler Co.

Standard: ASME A112.19.1/CSA B45.2.
Style: With front apron and raised back.
Nominal Size: 28 by 28 inches.

Color: White.

Drain: Grid with NPS 3 outlet.

f.  Rim Guard: Coated wire.

2.02 SINK FAUCETS

A. NSF Standard: Com ply with NSF/ANSI 61, "Drinking Water System Components - Healt h
Effects,” for faucet-spout materials that will be in contact with potable water.

B. Sink Faucets:Manual type, single-control mixing valve.

1.

o~

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

Chicago Faucets.

Elkay Manufacturing Co.

Just Manufacturing.

Moen Incorporated.

T & S Brass and Bronze Works, Inc.

f. Zurn Industries, LLC; Commercial Brass and Fixtures.

Standard: ASME A112.18.1/CSA B125.1.

General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and
fixture hole punchings; coordinate outlet with spout and sink receptor.

Body Type: Centerset.

Body Material: Commercial, solid brass.

caooTe
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Finish: Polished chrome plate ‘

Maximum Flow Rate: 2.2 gpm.
Handle(s): Lever

Mounting Type: Deck, exposed.
0. Spout Outlet; Aerator.

2.03 SUPPLY FITTINGS

A. NSF Standard: Com ply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects,” for supply-fitting materials that will be in contact with potable water.

B. Standard: ASME A112.18.1/CSA B125.1.

C. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply
piping size. Include chrome-plated brass or stainless-steel wall flange.

D. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.

Vo ND

E. Operation: Loose key.

F. Risers:
1. NPS1/2
2.  ASME A112.18.6, braided flexible hose.

2.04 WASTE FITTINGS
A. Standard: ASME A112.18.2/CSA B125.2.
B. Drain: Grid type with NPS 1-1/2 offset and straight tailpiece.

C. Trap:
1. Size: NPS 1-1/2.
2. Material: Chrome -plated, two-piece, cast-brass trap and ground -joint swivel elbow with
0.032-inch- thick brass tube to wall; and chrome-plated brass or steel wall flange.
3. Material: Stainless-steel, two-piece trap and swivel elbow with 0.012-inch- thick stainless-
steel tube to wall; and stainless-steel wall flange.
PART 3 EXECUTION
3.01 EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before sink installation.

B. Examine walls, floors, and counters for suitable conditions where sinks will be installed.

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

A. Install sinks level and plumb according to roughing-in drawings.

B. Install supports, affixed to building substrate, for wall-hung sinks.

C. Install accessible wall-mounted sinks at handicapped/elderly mounting hei ght according to
ICC/ANSI A117.1.

D. Install water-supply piping with stop on each supply to each sink faucet.

1. Exception: Use ball, gate, or globe valves if supp ly stops are not specified with sink.
Comply with valve requirements specified in Division 22 Section "General-Duty Valves for
Plumbing Piping."

2. Install stops in locations where they can be easily reached for operation.

E. Install wall flanges or e scutcheons at piping wall p enetrations in exposed, finished locations.

Use deep-pattern escutcheons if require d to co nceal protruding fittings. Comply with

escutcheon requirements specified in Division 22 Section "Escutcheons for Plumbing Piping."
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Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant col or tofixture color. Comply with sea lant
requirements specified in Division 07 Section "Joint Sealers.”

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible sinks. Com ply with req uirements in Division 22 Section "Plumbing Pipi ng
Insulation.”

3.03 CONNECTIONS

A

B.

C.

Connect sinks with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

Comply with water pipin g requirements specified in Division 22 Section "Dome stic Water
Piping."

Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary
Waste and Vent Piping."

3.04 ADJUSTING

A.

B.

Operate and adjust sinks and co ntrols. Replace damaged and malfunctioning sinks, fittings,
and controls.

Adjust water pressure at faucets to produce proper flow.

3.05 CLEANING AND PROTECTION

A
B.

C.

After completing installation of sinks, inspect and repair damaged finishes.

Clean sinks, faucets, and other fittings wi th manufacturers' recommended cleaning methods
and materiais.

Provide protective covering for installed sinks and fittings.
Do not allow use of sinks for temporary facilities unless approved in writing by Owner.
END OF SECTION
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SECTION 23 0000
GENERAL MECHANICAL REQUIREMENTS
PART 1 GENERAL
1.01 GENERAL REQUIREMENTS

A. The General conditions, supplementary conditions, special Requirements, and appli cable
portions of Division 1 of the spe cification are a part of this Division and the requirements
contained herein are supplementary to them.

B. This Division is an integ rated whole comprising interrelated and interdependent sections and
shall be considered in its entirety in determining requirements.

C. Refer to other sections of this Division for additional requirements or information regarding the
subjects of this Section.

1.02 ABBREVIATIONS AND DEFINITIONS (as used on Division 23 Drawings and herein)

A. This Division is a bbreviated and includes incomplete sentences. Supply o mitted words by
inference.

B. Symbols: "S" means sub mittals are requir ed; "M/O" means M aintenance/Operating data is
required; see paragraphs hereinafter.

C. "Provide" means furnish, install and connect unless otherwise described in specific instances.

o

"Piping” means pipes, fittings, valves and all like pipe accessories connected thereto.

E. "Ductwork” means ducts, plenums, compartments, casings or any like devices, including the
building structure, which are used to convey or contain air.

F. "Extend", "Submit", "Repair", "Abandon”, "Replace", "Remove” and similar words mean that the
Contractor (or his designated subcontractor) shall accomplish the action described.

G. "Codes" or "Code" means all codes, laws, statutes, rules, regulations, ordinances, orders,
decrees, and other requirements of all legally constructed authorities and public utility franchise
holders having jurisdiction.

H. "Products”, "Materials" and "Equipment’ are used interchangeably and mean materials,
fixtures, equipment, accessories, etc.

L. "Utility Areas" are defined as mech anical, electrical, janitorial, and simila r rooms or spaces
which are normally used or o ccupied only by custodial or mai ntenance personnel. "Public
Areas" are defined as the rooms or spaces which are not included in the utility areas definition.

J.  "Building Boundary" includes concrete walkways immediately adjacent to the building structure.
"Below Grade" means buried in the ground.

L. "Substantial Mechanical Completion" means all components of all systems are functioning but
lacking in final adjustment.

M. Pressure rating specified (such as for valves and the like) means design working pressure for
and with references to the fluid which the device will serve.

1.03 DESCRIPTION

A. Provide acomplete a nd operable in stallation, including all | abor, supervision, materials,
equipment, tools, app aratus, transportation, wa rehousing, rigging, scaffolding and ot her
equipment and services necessary to accomplish the work in accordance with the intent and
meaning of these drawings and specifications.

1.04 RELATED WORK

A. Coordination: Refer to Archite ctural, Civil, Structural, and Electrical Drawings for the
construction details and coordinate the work of this Division with that of other Divisions. Order
the work of this Division so that progress will harmonize with that of other Divisions and all work
will proceed expeditiously. The work of this Divi sion shall include direct re sponsibility for the
correct placing and connection of mechanical work in relation to the work of other Divisions.
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B.

Examine other Divisions for work rel ated to the work of this Division especially Division 26 -
ELECTRICAL.

1.05 DRAWINGS AND SPECIFICATIONS

A.

B.

D.

Drawings and specifications are intended to complement each other. Wh ere a conflict exists
between the requirements of the drawings and/or the specifications, request clarification.

The Architect shall interpret the drawings and the specifications, and his decision as to the true
intent and m eaning thereof and the quality, quantity, and sufficiency of the materials and
workmanship furnished there under shall be accepted as final and conclusive.

In case of conflict not clarified prior to Bidding deadline, use the most co stly alternative (better
quality, greater quantity, or larger size) in preparing the Bid. A clarification will b e issued to the
successful bidder as soon as feasible after the Award and if appropriate a deductive change
order will be issued.

All provisions shall be deemed mandatory except as expressly indicated a s optional by th e
word "may" or "option".

1.06 PERMITS AND INSPECTIONS

A.

Obtain, schedule and pay for permits, | icenses, approvals, tests, and inspections required by
legally constituted authorities and p ublic utility franchise holders having jurisdiction over the
work.

Afford the Architect's representative every facility for evaluating the skill and competence of the
mechanics and to examine the materials. Concealed work shall be reopened when so directed
during his periodic visits.

1.07 CODES AND REGULATIONS

A.

By submitting a bid, Contractor is deemed to represent himself as competent to accomplish the
work of this Division in conform ance with applicable Codes. In case of conflict between the
Contract documents and the Code requirements, the Codes shall take p recedence. Should
such conflicts appear, cease work on the parts of the contract affected and immediately notify
the Architect in writing. It shall be the Contract or's responsibility to co rrect, at no cost to the
Owner, any work he exe cutes in violation of Code requirements. Specify references to co des
elsewhere in this Division are either to aid the Contractor in locating applicable information or to
deny him permission to use options which are permitted by Codes.

Applicable Codes: (Current editions unless otherwise noted)
. All'local codes; city and/or County as applicable

OSHA requirements

California Building Code

California Mechanical Code

California Plumbing Code

California Code of Regulations (CCR) Titles

Fire Marshal Regulations

Regulations of all other authorities having jurisdiction.

OGN WD~

Where conflict or variation exists among codes, the most stringent shall govern.

Certificates of Conformance or Compliance: Submit original and not pre-p rinted certifications.
Do not make statements in the certifications that could be interpreted to imply that the prod uct

does not meet all requirements specified, such as "as good as", "achieve the same end use
and results as materials formulated in accordance with the referenced publications”, "equat or
exceed the services and performance of the specified material". Simply state that the product

conforms to the requirements specified.

Certified Test Reports: Certified Test Rep orts are reports of tests co nducted on previou sly
manufactured materials or equipment i dentical to that proposed for use. Before delivery of
materials and equipment, submit ce rtified copies of test reports specifie d in the individual
sections.
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G.
H.

Factory Tests: Factory tests are tests which are required to b e performed onthe a ctual
materials or equipment proposed for use. Submit results of the tests in accordance with the
requirements for laboratory test results of this Contract.

Permits and Certificates of Inspection: Furnish the originals.
Testing procedures and test results required in this and other sections. Furnish 2 copies.
Other data required by other sections of this Division. Furnish 2 copies.

1.08 RECORD AND DOCUMENTATION
A.  Accumulate the following and deliver to the Owner's representative prior to final acceptance of

the work:

Record (As-Built) Drawings:

a. Maintain in good order in the field office a complete set of prints for all work being
done under Division 23. Update the drawings daily with neat and legible ann otations
in red ink showing the work as actually installed.

b. The actual size, location and elevation of all buried lines, valve boxes, manholes,
monuments, and stub-outs shall be accurately located and dimensioned from building
walls or other permanent landmarks.

c.  Furnish the originals.

Operation and Maintenance Manual: Furnish an operation an d maintenance manual

covering the stipulated mechanical systems and equipment. Seven copies of the manual,

bound in hardback binders or an approved equivalent, shall be provided to the Architect in
accordance with the Division 1 sectio n on Maintenance and Operation Manuals. Furnish
one complete manual prior to the time that system or equipm ent tests are performed.

Furnish the remaining manuals before the con tract is co mpleted. The following

identification shall be inscribed on the cover:

OPERATION AND MAINTENANCE MANUAL

PROJECT TITLE................

CONTRACTOR......ccueee.

Provide atable of conte nts. Insert tab she ets to identify discre te subjects. Instruction

sheets shall be legible and easily understood, with large sheets of drawings folded in. The

manual shall be complete in all resp ects for all materials, piping, valves, devices an d

equipment, controls, accessories and appurtenances stipulated. Include as a minimum the

following:

a. Updated approved materials list, shop drawings and catalog information of all items
indicated by symbol "M/QO" at titles or beginning of paragraphs.

b. System layout showing piping, valves and controls.

c. Wiring and control diagrams with data to explain detailed op eration and control of
each component.

d. A control sequence describing start-up, operation and shutdown.

e. Detailed description of the function of each principal component of the system.

f.  Procedure for starting.

g. Procedure for operation.

h.  Shut-down instruction.

i. Installation instructions.

j- Adjustments, maintenance and overhaul instructions.

k.  Lubrication schedule including type, grade, temperature range and frequency.

l. Safety precautions, diagrams and illustrations.

m. Test procedures.

n. Performance data.

o. Parts lists, with manufacturer's names and catalog numbers.

p. Preventive maintenance schedule.

q. Service organization with name, address and telephone number.

r.  Valve identification chart and schedule.

s.  ASME certification
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F.
G.
H.

t.  Air Balance report.

Standard Compliance: Where equipment or ma terials are spe cified to conform with
requirements of standards of recognized technical or industrial organizations such as American
National Standards (A NSI), American Society of Mechanical Engineers (ASME), American
Society of Heating, Refri geration and Air Conditioning Engineers (ASHRAE), Underwriters
Laboratories (UL), American Refrigeration Institute (ARI), American Gas As sociation (AGA), or
National Electrical Manufacturer's Association (NEMA), that use a label or published listing as a
method of indicating compliance, proof of such conformance shall be submitted and approved.
The label or listing of the specified organization will be acceptable evidence.

Certificates of Conformance or Compliance: Submit original and not pre-p rinted certifications.
Do not make statements in the certifications that could be interpreted to imply that the prod uct
does not meet all requirements specified, such as "as good as", "achieve the same end use
and results as materials formulated in accordance with the referenced publications”, "equal or
exceed the services and performance of the specified material". Simply state that the product

conforms to the requirements specified.

Certified Test Reports: Certified Test Rep orts are reports of tests co nducted on previou sly
manufactured materials or equipment identical to that proposed for use. Before delivery of
materials and equipment, submit ce rtified copies of test reports specifie d in the individual
sections.

Factory Tests: Factory tests are tests which are required to b e performed on the a ctual
materials or equipment proposed for use. Submit results of the tests in accordance with the
requirements for laboratory test results of this Contract.

Permits and Certificates of Inspection: Furnish the originals.
Testing procedures and test results required in this and other sections. Furnish 2 copies.
Other data required by other sections of this Division. Furnish 2 copies.

1.09 TOOLS

A

Provide all special tools needed for proper operation and routine adjustment and maintenance
of systems and equipment. Deliver tools to Owne r's representative and request a receipt for
same.

1.10 CONSTRUCTION COST BREAKDOWN

A

To assist the Architect and Engineer in evaluation of the construction cost, the Contractor shall
prepare and submit for review a construction cost breakdown for the major subdivisions of the
mechanical work.

Subdivide each itemon the breakdown into two headings: labor and materials. Include
overhead and profit in each entry.

Cost breakdowns shall be submitted and approved prior to the first payment request. Send one
copy of the breakdown directly to the E ngineer and the remaining copies sent through regular
channels.

PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A.

Standard Products: Materials an d equipment shall be essenti ally the standard catalog ed
products of manufacturers regularly engaged in production of such materials or equipment and
shall be their latest standard designs that comply with the specification requirements. Materials
and equipment shall duplicate items that have been in satisfactory commercial or industrial use
at least two years prior to bid opening. Where two or more units of the same type of equipment
are required, these units shall be products of a single manufacturer. The components thereof,
however, are not required to be exclusively of the same manufacturer. Each major component
of equipment shall have manufa cturer's name, address, model, and serial numberon a
nameplate securely affixed in a conspicuous place. The nameplate of the distributing agent will
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2.02 suU
A.

B.
2.03 SuU
A

not be acceptable.

Whenever on the plans, or in these spe cifications, products are identified by the name of on e
manufacturer, itis intend ed that equivalent products of other manufacturers are acceptable,
unless otherwise indicated, if accepted as a substitution by the Architect. Where three or more
manufacturers are listed as "acceptable manufacturers" however, then the prod ucts furnished
shall be the product of one of the ma nufacturers listed. Manufacturers listed as "acceptable
manufacturers" shall meet quality and performance of a particular one specified by both name
and catalog number.

BSTITUTIONS

General: Should the Contractor desire to substitute for specified products, he shall submit with
the Material List a complete list of the req uested substitutions. The re quest shall contain
complete descriptive information of the pro ducts. Samples fo r evaluation shall also be
submitted upon the Architect's request. If in the Architect's opinion the products as presented in
this first submittal are in variance with the specified products, or if the information submitted is
not sufficiently complete to allow proper eval uation, the substitution will be disallowed from
consideration and the spe cified products shall be furnished. By proposing a substitution, it is
deemed that the Contra ctor shall bear the cost of any changes (whether architectural,
structural, electrical or mechanical) necessary to accommodate the substitution.

Specific: Refer to other sections of this Division for additional requirements.
BMITTALS

General:

1. Provide for all items indicated with the symbol "S" at titles or begi nning of paragraphs in
accordance with the Division 1 section covering submittals and as herein specified. Where
warranty of longe r than one year is specified, include such warranty with submittal.
Architect's review of the submittal is only for general conformance with design compliance
with the information given in the contract documents. The submittal procedure is required
as an effort to minimize the problems which occur due to the discovery of Contractor non-
compliance at the construction site. The Contractor is responsible for conformation and
correlation of the dimen sions, quantities and sizes, forinfo rmation that pertain s to
fabrication methods or construction techniques, and for coo rdination of work of all
Divisions of the work. Deviations, if any, fr om Contract documents shall be clearly and
completely indicated (by a separate letter if deviations are extensive) in the submittals,
and the lack of such is deemed complete compliance with Contract Docume nts without
any deviations. Submittals favorably ~ processed will not relieve  the Contractor of
responsibility for deviations not so reported nor for errors in the submittal.

2. In addition to the above, upon permission to proceed after review of submittal and prior to
the instaliation of work, submit dimensioned and scaled drawings (not less than 1/4-inch
equal to on e foot) of all mech anical equipment rooms and areas. Such layo uts shall
indicate, but notbelim ited to, allmech anical equipment, control pa nels, piping,
housekeeping pads, ductwork, tube pull, access and maintenance clearances, and other
like items. The layout sh all also indicate major eq uipment to be provided u nder other
Sections of work.

3. Contractor Stamp: All sub mittals shall be stamped with the following text and signed by
the Contractors representative:

"IT IS HEREBY CERTIFI ED THAT THE PRODUCTS SHOWN AND MA RKED IN THIS
SUBMITTAL ARE IN COMPLIANCE WITH THE CONTRACT DOCUMENTS AND CAN
BE INSTALLED IN THE ALLOCATE D SPACES EXCEPT WHERENOTE D AS
DEVIATIONS.

CERTIFIED BY: DATE:

4. All submittals shall be complete and with catalog data and information properly marked to
show, among other things, equality of material (where substitution is allowed and desired),
adequacy in capacity and performance to meet min imum capacities of performance a s
specified or indicated. Arrange the submittals inthe same sequence asthe se
specifications, and reference (at the up per right-hand corner) the particular specification
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provision for which each submittal is intended. Incomplete submittals will be rejected.

5. For all work under Division 23, the notations by the Contractor or Supplier on submittal
documents "Per Plans and Specifications", or "As Specified", or simila r wording or
phrasing is not acceptable and will be cause of rejection. Complete descriptive submittals
are required for all Division 23 work.

6. Refer to the other sections of this Division for specific requirements.

B. Material List: Within 15 d ays after award of C ontract, submit for ap proval a complete list of
materials proposed for use. Furnish names and addresses of manufacturers, catalog numbers

(where applicable) types and trade names. For purposes of uniformity, only one manufa cturer
will be accepted for each class or type of material. This list is in addition to Shop Drawings.

C. Shop Drawings: Submit shop drawings with such promptness as to cause no delay in the work.
Do not commence fabrication of the eq uipment until the approved drawings are received from
the Owner's representative.
D. Other Submittals: As required by other sections of this Division.
PART 3 EXECUTION
3.01 WORKMANSHIP AND INSTALLATION METHODS
A. Workmanship shall be in the best standard practice of the trade.

B. Execute the worksoa s tocontribute to ease o f operation and maintenance, maximum
accessibility and be st appearance. Execute it so that the installation will confo rm and adjust
itself to the building structure, its equipment and its usa ge. The work shall be symmetri cal,
plumb, uniform, properly aligned, and firmly secured in place.

C. Install equipment in a ccordance with the manufa cturer's instructions and recommendations
unless otherwise noted or specified.

3.02 TESTS

A. General:
1. Demonstrate that all components of the work of this Division have been provided and that
they operate in accordance with the Contract Documents.
2. Provide instruments and personnel for tests and demonstrations. Submit si gned test
results.

B. Specific: Refer to the other sections of this Division for test requirements.
3.03 DELIVERY, HANDLING, STORAGE OF MATERIALS AND PROTECTION OF WORK

A. Protect materials against dirt, water, chemical and mechanical damage both while in storage
and during construction.

B. Cover materials in such a manner that no finishe d surfaces will be damaged, marred or
splattered with plaster or paint and all moving parts will be kept clean and dry.
C. Replace or refinish any damaged materials including fronts of control panels, ductwork fittings,
and shop fabricated ductwork.
D. Keep cabinets and other openings closed to prevent entry of foreign matter.
3.04 CLEANUP AND HOUSEKEEPING

A. Cleaning shall be done as the wo rk proceeds. Periodically remove waste and debris to keep
the site as clean as is practical.

B. Leave exposed parts of the mechanical work in a neat, clean and usable condition, with painted
surfaces unblemished and plated metal surfaces polished.
3.05 PROJECT CONDITIONS
A. Site Examinations and Conditions:
1. Regard information relative to existing con ditions, services and structure as approximate

only. Verify dimensions and locations, and be kno wledgeable of all working conditions
before submitting Bid. Verify pressure, location, size, and elevation of existing services (to
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. which points of connection are to be made or crossed) as soon as possible and prior to
commencement of any new work.
2. Make minor deviations necessary toconf orm to actuallo cations and conditions.
Submission of Bid presu mes proper examination of Site, locations, dimen sions and
conditions, and no additional cost will be honored for lack of such examinations.

B. Existing Services: Examine the Contract Drawings and visit the project site to ascertain the
extent of the existing services. Where existing equi pment/services serving existing structures
and/or existing structures to be demolished are to remain in service, reroute, relocate, or extend
such existing equipment and/or services to accommodate this project without additional cost.

C. Interruption of Existing Services: Where it is necessary to reroute existing services or utilities, or
to make connections of new work to existing services or utilities, give timely written notice of
such intentto the Owner and secure  written approval before pro ceeding. Make all such
interruptions at such time as permitted by the Owner. Anticipate such interruptions to be made
outside of normal working hours or normal working days; therefore, no additional cost will be
permitted for such wo rk. Except in a case of emergency involving life, limb or health, do n ot
operate any existing equipment (including valves). Where such operations are necessary, they
shall be performed by the Owner's personnel.

D. Access and Placement of Work:

1. Check and coordinate for clearance, accessibility and placement of equipment either by
going through openings provided or by placing equipment during construction. Ordering of
equipment to be shipped disassembled, or disassembly of equipment at Project Site and
re-assembly of equipment to accompli sh this requirement shall be execute d without
additional cost. Where p rovided openings are inadequate to accomm odate equipment,
provide new openings and restoration of same, all at no ad ditional cost. Obtain written
approval for new openings before proceeding.

2. Verify location of all pl umbing fixtures and equipment within finished spaces with the

‘ Architectural Drawings. In the eventthat Mechanical Drawings do notindi cate exact
locations, or are in confli ct with the Architectural Drawings, obtain information regarding
proper locations. Installation of work without proper instruction under such circumstances
will result in relocation of work, when directed, without additional cost.

E. Verification and Coo rdination: Drawings indicating suggested distribution routesa re
diagrammatic only, and all scal ed and figured dimensions are ap proximate and are indicated
for estimating purposes only. The Drawings do not indicate necessary offsets and like items. Do
not construe Contract Drawings as fabrication drawings. Prior to fabrication and installation of
work, verify all dimen sions, sizes and distribution routes with actual conditions, and prepare
submittal and fabrication d rawings. Coordinate to avoid possible conflicts and resolve same
where such exist. Install work to conform to structure, avoid obstruction, preserve headroom,
and keep openings and passageway clear. Changes necessary, resulting from such verification
and coordination, shall not be a cause for additional cost.

F. See Drawings for extent of demolition.
3.06 WARRANTY

A. Guarantee, in writing, all work against fault of any product or workmanship for a period of not
less than one year after formal acceptance by the Owner; except, where longer periods are
specified in the Specification s, such longer periods shall govern. However, whe n any
component fails at any time during this period, the warranty period for such component and all
other components that are inactive b ecause of said failure shall be suspended. The warranty
period for such component shall re sume running for the rem aining portion of the warra nty
period when failed component is comp letely repaired and in ope ration; however, in no case
shall the resumed portion of the warranty period be less than 3 months in duration.

B. Neither payments for work, nor total or p artial occupancy of work by the Owner, within or prior
to the wa rranty period specified, shall be con strued as acceptance of faulty work or shall
condone any negligence of omission of Contractor in doing the work.

. 3.07 SAFETY REQUIREMENTS
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A. Enclose and guard b elts, pulleys, ch ains, gears, couplings, projecting setscrews, keys and ‘
other rotating parts in a ccordance with the OSHA 1910.21 9. Insulate, guard, and cove r any
high-temperature equipment and piping so located as to endanger personnel or creature a fire
hazard.

3.08 MANUFACTURER'S RECOMMENDATIONS

A.  Where installation procedures or any part there of are required to be in accorda nce with the
recommendations of the manufacturer of the mate rial or e quipment being i nstalled, furnish
printed copies of these recom mendations to t he installing Contractor a nd Architect prior to
installation. Do not proceed with the installation of the item until the recommen dations are
received. Failure to furnish these recommendations can be cause for rejection of the material.

END OF SECTION
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SECTION 23 0500
BASIC MECHANICAL MATERIALS AND METHODS
PART 1 GENERAL
1.01 GENERAL REQUIREMENTS
A.  The contract documents shall apply in their entirety to the work specified herein.

B. Submittals: Submit sho p drawings and manufacturer's data onea ch item marked [S] in
accordance with the Division 1 section on submittals and Section 23 0000, Basic Mechanical
Requirements.

C. Maintenance and Operation Manu als: Provide manufacturer's maintenance and operation
manuals on each item marked [M/O] in accordance with the Division 1 section on maintenance
and operation manuals and Section 23 0000, Basic Mechanical Requirements.

PART 2 PRODUCTS
2.01 ELECTRICAL MOTORS [S] [M/O]

A. Provide all motors indicated on drawings necessary for equipment under the Mechanical Work.
See electrical drawings for voltage and phase of electrical services.

B. Unless otherwise specified, all motors 1/2 HP or larger: heavy duty, ball bearing, squirrel cage
induction type in drip proof or splash proof enclosure, 1.15 service factor, and shall be suitable
for the voltage system specified or indicated. Motor speed shall not exceed 1750 rpm unless
otherwise indicated or specified. Motors exposed outdoors: either epoxy encapsulated winding
or TEFC enclosure.

C. Each motor shall have sufficient starting torque to start the apparatus driven.

D. Provide all motors with junction boxes or terminals boxes and provide adjustable slide rails for
all motors with belt drives. All motors shall have a nameplate voltage rating of the sp ecified
operating voltage.

E. Provide overload protection on single phase motors.

F.  Motors rated 1 HP and larger shall have s  haft, bearings, and etc. capable of operating wi th
multiple grooved sheaves and two or more belts.

G. Provide with nameplates permanently attached to exterior housing with man ufacturer's name
and all electrical characteristics specified thereon.

H. Brake horsepower shall not exceed 90% of rated motor horsepower.

l. Motors shall be Lincoln, Westinghouse, General Electric, or approved equivalent.
2.02 MOTOR STARTERS [S] [M/O]

A.  See Electrical Drawings for voltage and phase of electrical services.

B. Starters for motors will be provide d under Division 26. Provide to Division 26 the data
necessary for motor starter heater sizing for all motors.

C. Enclosure: NEMA 1 (unless location of starters dictates otherwise) of sufficient size to contain
all accessories specified.

2,03 BELTDRIVES [S] [M/O]

A. 'V Type. Drives req uiring not more than 2 bel ts: variable pitch type; size for mid-poi nt of
operating range. Drives requiring 3 or more belts: nonadjustable constant speed type. Provide
belts in matched sets.

B.  All belt drives shall have a minimum rating of 1.5 times the motor nameplate horsepower rating.
2.04 BELT AND DRIVE GUARDS [S]

A.  Provide all rotating equipment drives and couplings with suitable guards.

B. Drive guards shall be as standard by the equipment manufacturer.

C. Belt guards shall be as standard by the equipment manufacturer.
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2.05 EQUIPMENT IDENTIFICATION [S]

A.  General: Identify all equipment usi ng brass discs or laminate d plastics. Install as specified
below in readily visible locations not interfering with insulation or equipment operation.

1. Brass Discs: Provide minimum 0.040-inch in thickness and 2-inches in diameter or square.
Top line of each tag sh all have 1/4-inch high black filled letters to indicate desi gnation of
service. Bottom line sh all have 7/16-inch high black filled numbers to indicate equipm ent
or valve number.

2. Laminated Plastic: Provid e white on b lack with en graved black letters. The equipment
identifying name and number lettering size shall be a minimum of 1/4-inch in height,
nameplate data 3/16-inch in height and the manufact urer's name and location 1/8-inch in
height. Provide laminated plastic tags either 2-1/2-inches by 3-1/2-inches or 3-1/2-inches
by 5-inches, as required.

2.06 PRIMERS AND PAINTS [S]

A.  All equipment furnished under Division 15, unless otherwise noted, shall be furnished with a
factory applied prime coat.

B.  Where field priming or touch-up priming is required, primer shall be as follows for ferrous metal
surfaces:
1. Metal Surfaces, Not Gal vanized: Latex, co rrosion resistant primer suitable for metal
surfaces or Epoxy-polyamide, green primer paint, formula 150, type | (QPL).
2. Metal Surfaces, Galvanized: Galvanized repair compound with high zinc dust content;
ZRC Cold Galvanizing Compound, or approved equivalent (no known equivalent).
C. Finish painting of Mechanical equipment furnished under Division 15: See Se ction 09 9000 -
Paints and Coatings.
1. Non-metallic surfaces: Latex (Acrylic Emulsion, Exterior Wood and Masonry) Paint.

2.07 SEALANTS [S]

A. Non-fireproof Penetrations: Silicone rubb er sealant; DowCorning 785/4, orapprov ed
equivalent.

B. Fireproof Penetrations: Sealant shall comply with ASTM-E-814 (UL 1479 or UL 94); 3M Brand
Fire Barrier Penetration Sealing System with CP-25 caulk, or approved equivalent.
2.08 SEALANTS, WATERSTOP
A. Cold applied, pre-formed, plasticized, waterstop sealing compound consisting of ble nds of

refined hydrocarbon resins and plasticizing compounds; Synko-Flex Waterstop and Primer, or
approved equivalent (no known equivalent).

2,09 BOLTED MECHANICAL SEALS [S]

A. Seals shall be modular, bolted, mechanical link type, consisting of interlocking synthetic rubber
links shaped to continuously fill the annular space between the pipe and wall openi ng. Links
shall be loosely assembled with bolts to form a continuou s rubber belt around the pipe with a
pressure plate under each bolt head a nd nut. Tightening of the bolts shall cause the rubber
sealing elements to expand to form a water-  tight seal betwe en the pipe and the slee ve;
Thunderline "Link-Seal" Model LS, or approved equivalent.

PART 3 EXECUTION
3.01 GENERAL

A. Install products in accordance with product manufacturer's recommendations. After installation
of systems and until formal acceptance of systems by the Ow ner, be responsible for operation
and maintenance of systems.

3.02 ELECTRICAL WORK

A.  Coordinate with Division 2 6. See Division 26 Contract Documents for voltage and phase of
electrical services.

B.  All power wiring and cond uits for same serving motors, and where indicated on Division 26
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Contract Drawings, to me chanical control panels, separate or e quipment mounted, shall be
provided under Division 26.

C. The following shall be provided under Division 23:

1. Pre-wired mechanical control panels.

2. All automatic or temperat ure control and interlock wiring, re gardless of vol tage, and
conduits for same ne cessary for proper operation of equipment under Division 23. This
includes interlock wi ring between motor star ter coils, interlocking relays, contacto rs,
mechanical equipment control pan els, temperature control de vices, and tempe rature
control panels.

3. Power wiring and conduits for same not indicated on the Division 26 Contract Drawings to
mechanical control panels (separate or equipment mounted).

D. Install all wiring under Division 23 in rigid conduit or electrical metallic tubing indoors and in rigid
conduit outdoors. All such wiring shall be concealed.

3.03 BELT DRIVES

A.  Select drives for pro per speed required for conditions indicated. Conditions indicated are
estimated conditions and may vary under actual operating conditions. To adjust speed for
actual operating conditions, change drive as often as necessary, at no additional cost.

3.04 FLASHING

A. Flash and counter flash with metal to make waterproof all penetrations through roofs or exterior
walls. Roof flashing shall have a minimum 8-inch skirt. The metal flashing and counterflashing
shall be the same material as the eq uipment to which they are attached. F actory-fabricated
flashing may be used for piping. Prior to any interior finish work, test the integrity of all flashing
with water hose.

3.05 EQUIPMENT INSTALLATION

A. Install equipment where shown, as indicated, and in accorda nce with the manufacturer's
recommendations for the specific service.

Provide anchor bolts, setting Drawings and templates for setting equipment.
Assure correct alignment of equipment after setting.
Where grouting is necessary, use non-shrink type.

Before bolting any equipment coat threads with an anti-seize and lubricating compound. Do not
use powder driven anchors unless written permission has been obtained from the Architect.

Provide all exposed moving or rotating parts of machines with guards in compliance with OSHA
requirements. Install all g uards in removable sections, if necessary, and with studs and wing
nuts for removal of same in maintenance. Make provision for RPM readings on guards covering
end of shafts; enclose fan belts at both sides of belts.

3.06 MAINTENANCE AND ACCESS TO EQUIPMENT

A.  Where valves, dampers, control devices, coils, or other like devices (i.e, plumbing P-trap, water
hammer arresters, gauges, thermometers) requiring maintenance, checking or readings are
inaccessibly concealed in walls or ceilings, and where indicated, provide square or rectangular
access doors. Where space permits, doors for ce iling installation shall not be less than 18-
inches by 18-inches. Prior to installation, verify all access locations.

moow

m

B. Where there are lubrications within equipment, extend such to exterior of equipment.
3.07 REVIEW OF WORK

A. Do not allow or cause any mechanical work to be covered, concealed or enclosed until such
work has been tested and reviewed. Should such work be covered, concealed or e nclosed
before being tested and reviewed, su ch shall be uncovered and thereafte r restored at no
additional cost.

3.08 EQUIPMENT IDENTIFICATION

A. Manufacturer's Nameplates: Provide all equipment with manufacturer's nameplates secured to
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the respective equipment and indicating, but not being limited to, the ma nufacturer's name,
model, size, serial number, capacity and electrical characteristics. Clean, polish and prote ct all
such nameplates with a coat of clear protective finish.

Equipment Tags: Identify all equi pment (such as machinery, motor starters, control panels,
pushbuttons and other like device s) exposed to view with identification tags. Secure tags to

equipment surface. Where size or surface curvature does not permit such, secure with No. 16
brass jack chain.

3.09 PRIMING, PAINTING, AND COATING

A

D.

E.

Properly clean surfaces to be touche d up of rust, dirt, scale, wax and other delete rious
materials. Prime surfaces. Touch up with like material all damaged galvanized or factory-primed
metal surfaces. Do not prime over manufacturer's nameplates on equipment.

Coat all bare steel parts of piping a ccessories below grade with co ats of coal-tar based
bituminous mastic.

Except for factory priming, factory finish painting and otherwise specified under this Article, all
field priming (except touch up) and finish painting shall be under other Divisions.

Paint flat black inte rior surfaces of all concealed unlined galvanized sheet metal duct work
behind air outlets and inlets.

All exposed insulation surfaces in finished areas shall be ready for finish painti ng; glue size if
necessary.

3.10 CLEANING AND DE-GREASING OF PIPING

A

General:

1. Clean all piping system s to remove all dirt, grease, scale, foreign substances, etc., as
specified in each separate section of the Specifications.

2. Prior to commencing work, sub mit for approval a complete procedure for cleaning and
flushing for each sepa rate piping syste m. Include flushing source, system inlet flushing
pressure and size of inlet and outlet flushi ng connections with their locatio ns for each
system. Install flushing connections at all low points of each piping system to ensure
complete flushing of the system.

3. Use airand/or gas blown through the lines of gas and air systems, unless sp ecified
otherwise, to prove the piping clean. All other piping systems shall be thoroughly flushed
out with water unless specified otherwise.

3.11 TESTS AND ADJUSTMENTS
A. At the completion of the Work, completely adjust all valves and equipment for their proper use

and rating.
END OF SECTION
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SECTION 23 0529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Equipment supports.

Metal framing systems

elated Sections:
Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.
2. Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equi pment" for
vibration isolation devices.
3. Division 23 Section(s) "Metal Ducts" for duct hangers and supports.

1.02 PERFORMANCE REQUIREMENTS

A. Delegated Design: Designtrape ze pipe han gers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand

the effects of gravity loads and stresse s within limits and under conditions indicated according

to ASCE/SEI 7.

1. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping an d equipmentand obtain
approval from authorities having jurisdiction.

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

B. Shop Drawings: Show fa brication and installation details and include calculations forth e
following; include Product Data for components:
1. Trapeze pipe hangers.
2. Equipment supports.

SOk wN =

C. Delegated-Design Submittal: Fortra peze hangers indicated to comply with performar_me
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

D. Welding certificates.
1.04 QUALITY ASSURANCE

A. Structural Steel Wel ding Qualifications:  Qualify procedu res and perso nnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART 2 PRODUCTS
2.01 METAL PIPE HANGERS AND SUPPORTS
A. Carbon-Steel Pipe Hangers and Supports:
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Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
Galvanized Metallic Coatings: Pregalvanized or hot dipped.
Nonmetallic Coatings: Plastic coating, jacket, or liner.
Padded Hangers: Hang er with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
B. Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.
2.02 TRAPEZE PIPE HANGERS
A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and
U-bolts.

2.03 THERMAL-HANGER SHIELD INSERTS

A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate
with 125-psig (862-kPa) minimum compressive strength and vapor barrier.

B. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate with 100-psig (688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-
psig (862-kPa) minimum compressive strength.

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below
ambient air temperature.

2.04 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Thre aded-steel stud, for use in harden ed portland cement

concrete with pull-out, tensio n, and shear capacities appropriate for supp orted loads and
building materials where used.

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

2.05 EQUIPMENT SUPPORTS

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

2.06 MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, sh apes, and bars; bla ck and
galvanized.

B. Grout: ASTM C 1107, factory-mixed and -p ackaged, dry, hydraulic-ceme nt, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.
1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
PART 3 EXECUTION
3.01 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hang ers,
supports, clamps, and attachments as required to properly support piping from the b uilding
structure.
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‘ B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange
for grouping of parallel runs of h orizontal piping, and supp ort together on field-fabricated
trapeze pipe hangers.
Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

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

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

D. Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches (100 mm) thick in con crete after concrete is placed and completely cured.
Use operators that are licensed by po wder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.
2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

o

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

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

G. Install hangers and supports to allow controlled thermal and seismic movement of pi ping
systems, to permit freedom of movem ent between pipe a nchors, and to fa cilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

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

I.  Install building attachments within concrete slabs or attach to structural steel. Install additional

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65)

. and larger and at changes in direction of piping. Install concrete inserts before concrete is
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.

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

K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

L. Insulated Piping:
1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temp erature: Clamp ma y project through
insulation.
b.  Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert
with clamp sized to match OD of insert.
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.
2. Install MSS SP-58, Type 39, protection saddles if insulatio n without vapo r barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution
plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution
plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.
4.  Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) lon g and 0.048 inch
(1.22 mm) thick.
b. NPS4 (PN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
¢c. NPS5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch

’ (1.52 mm) thick.
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d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch
(1.91 mm) thick.

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 0.105 inch
(2.67 mm) thick.
5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-insulation
inserts of length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.02 EQUIPMENT SUPPORTS

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

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C. Provide lateral bracing, to prevent swaying, for equipment supports.
3.03 METAL FABRICATIONS

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

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality o f welds; and methods used in correcting welding work; and with the
following:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds atexposed connections so no roug hness shows after finishing and so
contours of welded surfaces match adjacent contours.

3.04 ADJUSTING
A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.
B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).
3.05 PAINTING
A.  Touchup: Clea n field weld s and a braded areas of shop p aint. Paint exposed a reas
immediately after erecting hangers and supports. Use same materials as used for shop

painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush o r spray to provide a minimum dry film thickne ss of 2.0 mils (0.0 5
mm).

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas
of shop paint on miscellaneous metal are specified in Division 09 painting Sections.

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

3.06 HANGER AND SUPPORT SCHEDULE

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

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

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

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.
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Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments
for general service applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping
and tubing.

Use padded hangers for piping that is subject to scratching.
Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as spe cified

in piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F (566 deg C),
pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100 mm) of
insulation,

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 inches (100
mm) of insulation.

4. Adjustable, SteelBand Hangers (MSS Type 7): For suspension of n oninsulated,
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

5. U-Bolts (MSS Type 24): Forsuppo rt of heavy pipes NPS 1/2 to NPS 30 (DN 15 to
DN 750).

Vertical-Piping Clamps: Unless othe rwise indicated and except as specified in piping system

Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24 (DN 24 to DN 600).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy
loads.

2. Steel Clevises (MSS Ty pe14). For 120t045 0 degF (49 to232de gC) piping
installations.

Building Attachments: Unless othe rwise indicated and except as specified in piping system

Sections, install the following types:

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

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

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

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are

considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above by

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

a. Light (MSS Type 31): 750 Ib (340 kg).

b. Medium (MSS Type 32): 1500 Ib (680 kg).

c. Heavy (MSS Type 33): 3000 Ib (1360 kg).

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

o

*®

Riverside County FS 77 23 0529 -5 HANGERS AND SUPPORTS FOR HVAC

PIPING AND EQUIPMENT




STK Architecture, Inc. March 2018

M. Saddles and Shields: Unless othe rwise indicated and except as spe cified in piping syste m
Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddl es (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

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

O. Use powder-actuated fasteners or mechanical-expansion anchors instead of buildin g
attachments where required in concrete construction.

END OF SECTION
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SECTION 23 0548
VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Vibration isolators.

B. Seismic restraints.
1.02 RELATED SECTIONS

A. Section 03 3000 - Cast-in-Place Concrete.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittals, for submittal procedures.

B. Product Data: Provide schedule of vibration isolator type with location and load on each.

C. Shop Drawings: Indicate inertia bases and locate vibration isolators, with static and dynamic
load on each. Indicate seismic control measures.

D. Manufacturer's Instructions: Indicate installation instructions with special procedures and
setting dimensions.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. MW Sausse, Inc.
B. Kinetics Noise Control, Inc: www.kineticsnoise.com.
C. Mason Industries: www.mason-ind.com.

2.02 VIBRATION ISOLATORS

A. Closed Spring Isolators:

1. Type: Closed spring mount with top and bottom housing separated with neoprene rubber
stabilizers.

2. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load
carrying capacity.

3. Housings: Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators, and neoprene side stabilizers with minimum 0.25 inch (7 mm) clearance.

4.  For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated
springs.

B. Restrained Closed Spring Isolators:

1. Type: Closed spring mount with top and bottom housing separated with neoprene rubber
stabilizers.

2. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection. Color code springs for foad
carrying capacity.

3. Housings: Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators, and neoprene side stabilizers with minimum 0.25 inch (7 mm) clearance and
limit stops.

4.  For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated
springs.

C. Spring Hanger:

1. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load
carrying capacity.

2. Housings: Incorporate rubber hanger with threaded insert.

3. Misalignment: Capable of 20 degree hanger rod misalignment.
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4.  For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated
springs.

Neoprene Pad Isolators:

1. Rubber or neoprene waffle pads.
a. Hardness: 30 durometer.
b.  Thickness: Minimum 1/2 inch (13 mm).
¢. Maximum Loading: 50 psi (345 kPa).
d. Rib Height: Maximum 0.7 times width.

2. Configuration: Single layer.

3. Configuration: 1/2 inch (13 mm) thick waffle pads bonded each side of 1/4 inch (6 mm)
thick steel plate.

Rubber Mount or Hanger: Molded rubber designed for 0.4 inch (10 mm) deflection with
threaded insert.

Seismic Snubbers:

1. Type: Non-directional and double acting unit consisting of interlocking steel members
restrained by neoprene elements.

2. Elements: Replaceable neoprene, minimum of 0.75 inch (18 mm) thick with minimum 1/8
inch (3 mm) air gap.

3. Capacity: 4 times load assigned to mount groupings at 0.4 inch (10 mm) deflection.

4.  Attachment Points and Fasteners: Capable of withstanding 3 times rated load capacity of
seismic snubber.

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.

Instail in accordance with manufacturer's instructions.

Bases:
1. Set steel bases for one inch (25 mm) clearance between housekeeping pad and base.
2. Adjust equipment level.

On closed spring isolators, adjust so side stabilizers are clear under normal operating
conditions.

Prior to making piping connections to equipment with operating weights substantially different
from installed weights, block up equipment with temporary shims to final height. When full load
is applied, adjust isolators to load to allow shim removal.

Provide pairs of horizontal limit springs on fans with more than 6.0 inches WC (1.5 kPa) static
pressure, and on hanger supported, horizontally mounted axial fans.

Provide seismic snubbers for all equipment, piping, and ductwork mounted on isolators. Each
inertia base shall have minimum of four seismic snubbers located close to isolators. Snub
equipment designated for post-disaster use to 0.05 inch (1.5 mm) maximum clearance. Other
snubbers shall have clearance between 0.15 inch (4 mm) and 0.25 inch (7 mm).

Support piping connections to equipment mounted on isolators using isolators or resilient

hangers as follows:

1. Up to 4 Inches (100 mm) Pipe Size: First three points of support.

2. 5to 8Inches (125 to 200 mm) Pipe Size: First four points of support.

3. 10 inches (250 mm) Pipe Size and Over: First six points of support.

4.  Select three hangers closest to vibration source for minimum 1.0 inch (25 mm) static
deflection or static deflection of isolated equipment. Select remaining isolators for
minimum 1.0 inch (25 mm) static deflection or 1/2 static deflection of isolated equipment.

3.02 FIELD QUALITY CONTROL

A. Inspect isolated equipment after installation and submit report. Include static deflections.
END OF SECTION
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SECTION 23 0553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes:

k0N~

Equipment labels.
Warning signs and labels.
Pipe labels.

Duct labels.

Stencils.

Warning Tags.

1.02 SUBMITTAL

A. Product Data: For each type of product indicated.
PART 2 PRODUCTS
2.01 EQUIPMENT LABELS

A. Metal Labels for Equipment:

1.
2.

3.

@ :

5.

Material and Thickness: Brass, 0.032-inch (0.8-mm) minimum thickness, and having
predrilled or stamped holes for attachment hardware.

Minimum Label Size: Length and width vary for required label content, but not less than 2-
1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for nam e of units if viewin g distance is less than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater vie wing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:

1.

abhwbd

o

7.
8.

Material and Thickness: Multilayer, mutticolor, plastic labels for mechanical engraving, 1/8
inch (3.2 mm) thick, and having predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Black.

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).
Minimum Label Size: Length and width vary for required label content, but not less than 2-
1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for nam e of units if viewin g distance is less than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater vie wing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content: Includ e equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indi cated (plans, details, and sche dules), plus the
Specification Section number and title where equipment is specified.

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4)
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.
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2.02 WARNING SIGNS AND LABELS

A.

moow

m

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
(3.2 mm) thick, and having predrilled holes for attachment hardware.

Letter Color: Black.
Background Color: Yellow.
Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for nam e of units if viewing distan ce is less than 24
inches (600 mm), 1/2 inch (13 mm) for viewing di  stances up to 72 inche s (1830 mm), and
proportionately larger lettering for g reater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include cautionan d warning information, plus eme rgency notification
instructions.

2.03 PIPE LABELS

A.

B.

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference
of pipe and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Conte nts: Inclu de identification of piping se rvice using sam e designations or

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.

2.  Lettering Size: Atleast 1-1/2 inches (38 mm) high.

2.04 DUCT LABELS

A.

moo w

n

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
(3.2 mm) thick, and having predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Black.

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for nam e of units if viewing distan ce is less than 24
inches (600 mm), 1/2 inch (13 mm) for viewing di  stances up to 72 inche s (1830 mm), and
proportionately larger lettering for g reater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Conte nts: Inclu de identification of duct servi ce using same designations or

abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with d uct system service lettering to accommodate both
directions, or as separate unit on each duct label to indicate flow direction.

2. Lettering Size: At least 1-1/2 inches (38 mm) high.
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‘ 2.05 STENCILS

A. Stencils: Prepared with letter sizing according to ASME A13.1 for piping; min. letter height of 1-
1/4 inch for ducts; and min letter height of % inch for access panel and door labels, equipment
labels, and similar operational instructions.

1.  Stencil material: Fiberboard or metal

2. Stencil paint: Exterior, gloss, acrylic enamel black unless otherwise indicated. Paint may
be in pressurized spray can form.

3. ldentification paint: Exterior acrylice namel in col ors according to ASME 13.1 unle ss
otherwise indicated.

PART 3 EXECUTION
3.01 PREPARATION

A. Clean piping and equip ment surfaces of substances that could impair bond of ider_ltification
devices, including dirt, oil, grease, rel ease agents, and incomp atible primers, paints, an d
encapsulants.

3.02 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.03 PIPE LABEL INSTALLATION

A. Piping Color-Coding: Painting of piping is specified in Divisio n 09 Section "Painting and
Coating."

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1. Near each valve and control device.

. 2. Near each bran ch connection, excluding short takeoffs for fixture s and terminal units.

Where flow pattern is not obvious, mark each pipe at branch.

3 Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that pe rmit view of con cealed
piping.

5 Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet ( 15 m) along each run. Reduce intervals to 25
feet (7.6 m) in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

C. Pipe Label Color Schedule:
1. Refrigerant Piping:
a. Background Color: White.
b. Letter Color: Black.

3.04 DUCT LABEL INSTALLATION

A. Install plastic-laminated duct labels with permanent adhesive on air ducts in the following color
codes:
1. Blue: For supply ducts.
2. Yellow: For return ducts.
3.  Green: For exhaust ducts.
4. ASME A13.1 Colors and Designs: For hazardous material exhaust.

B. Locate labels near points where ducts enter into concealed spaces and at maximum interval_s_ of
50 feet (15 m) in each space whe re ducts are exposed or co ncealed by removable ceiling
system.

END OF SECTION
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SECTION 23 0593
TESTING, ADJUSTING, AND BALANCING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Testing, adjustment, and balancing of air systems.
Measurement of final operating condition of HVAC systems.
Commissioning activities.

1.02 ALLOWANCES

A

Allowance includes testing, adjusting, and balancing of mechanical systems.

1.03 REFERENCES

A

B.

C.

D.

AABC MN-1 - AABC National Standards for Tota | System Balance; Associated Air Balance
Council; 2002.

ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building
Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc.; 1988.

NEBB (TAB) - Procedural Standards for Test ing Adijusting Balanci ng of Environmental
Systems; National Environmental Balancing Bureau; 2005, Seventh Edition.

SMACNA (TAB) - HVAC Syst ems Testing, Adjusting, and Bala ncing; Sheet Metal and Air
Conditioning Contractors' National Association; 2002.

1.04 SUBMITTALS

A.
B.

C.

See Section 01 3000 - Submittals, for submittal procedures.

Qualifications: Submit name of adju  sting and balancing agency and TAB supervisor for
approval within 30 days after award of Contract.

TAB Plan: Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.

1. Submit to the Construction Manager.

2. Submit six weeks prior to starting the testing, adjusting, and balancing work.

3. Include certification that the plan developer has reviewed the contract documents, the
equipment and systems, and the control system with the Architect and other installers to
sufficiently understand the design intent for each system.

4. Include at least the following in the plan:

a. Preface: An explanation of the intended use of the control system.

b. List ofall air flow, water flow, so und level, system ca pacity and efficiency
measurements to be perf ormed and a description of specifi ¢ test pro cedures,
parameters, formulas to be used.

c. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

d. Identification and types of measurement instruments to be used and their most recent
calibration date.

e. Discussion of what notations a nd markings will be made on th e ductand piping
drawings during the process.

f.  Final test report forms to be used.

g. Detailed step-by-step procedures for TAB work for each system and issue, including:

Terminal flow calibration (for each terminal type).

Diffuser proportioning.

Branch/submain proportioning.

Total flow calcuiations.

Rechecking.

Diversity issues.

DD WN -
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h.  Expected problems and solutions, etc.
i.  Criteria for using air flow straighteners or relocating flow stations and sensors.
j Details of how TOTAL flow will be determined; for example:
1)  Air: Sum of terminal flo ws via control system calibrated readings or via hood
readings of all terminals, supply (SA) and return air (RA) pitot tra verse, SA or
RA flow stations.
k. Specific procedures that will ensure that air side is operating at the lowe st possible
pressures and methods to verify this.
I.  Confirmation of underst anding of the out side air ventilation criteria under all
conditions.
m. Method of verifying and se tting minimum outside air flow rate will be verified and set
and for what level (total building, zone, etc.).
n.  Method of checking building static and exhaust fan and/or relief damper capacity.

0. Proposed selection points for soun d measurements and sou nd measurement
methods.

p.  Methods for making coil or other system plant capacity measurements, if specified.

g. Time schedule for TAB work to be done in phases (by floor, etc.).

r.  Description of TAB work for areas to be built out later, if any.

s.  Time schedule for deferred or seasonal TAB work, if specified.

t.  False loading of systems to complete TAB work, if specified.

u. Exhaust fan balancing and capacity verifications, including any required room

pressure differentials.

v.  Procedures for field technician logs of discrepancies, deficient or uncompleted work
by others, contract interpretation requests and lists of completed tests (scope and
frequency).

w. Procedures for formal progress reports, including scope and frequency.

x.  Procedures for formal deficiency reports, including scope, frequency and distribution.

D. Control System Coo rdination Reports: Communi cate in writing to the controls installer  all
setpoint and parameter changes made or problems and discrepancies identified during TAB
which affect the control system setup and operation.

E. Progress Reports.

F.  Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.

1.
2.

3.
4.

©

Submit under provisions of Section 01 3000, Submittals.

Submit to the Construction Manager and HVAC controls contractor within two weeks after
completion of testing, adjusting, and balancing.

Revise TAB plan to reflect actual procedures and submit as part of final report.

Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for Architect and for inclusion in operating and maintenance manuals.

Provide reports in 3 ring binder manuals, complete with index 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.
Include actual instrument list, with m anufacturer name, se rial number, an d date of
calibration.

Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

Units of Measure: Report data in I-P (inch-pound) units only.

Include the following on the title page of each report:

Name of Testing, Adjusting, and Balancing Agency.

Address of Testing, Adjusting, and Balancing Agency.

Telephone number of Testing, Adjusting, and Balancing Agency.

Project name.

Project location.

Paoow
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Project Owner.
Project Engineer.
Project Contractor.
Project altitude.

j- Report date.

G. Project Record Documents: Record actual locations of flow measuring stations and balancing
valves and rough setting.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC MN-1, AABC National Standards for Total System Balance.
2. NEBB Procedural Standards for Testing Adjusting Balancing of Envircnmental Systems.
3. Maintain at least one copy of the standard to be used at project site at all times.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire a_nd
smoke detection, alarm, and co ntrol, coordinate scheduling and testinga nd inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.

3.  Certified by one of the following:
a. AABC, Associated Air Balance Co uncil: www.aabchg.com; upon completion submit

. AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau: www.nebb.org.

E. TAB Supervisor Qualifications: Certified by same organization as TAB agency.

F. TAB Supervisor Qualifications: Professional Engineer licensed in the State in which the Project
is located.

3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work. Ensure the following
conditions:

Systems are started and operating in a safe and normal condition.

Temperature control systems are installed complete and operable.

Proper thermal overload protection is in place for electrical equipment.

Duct systems are clean of debris.

Fans are rotating correctly.

Air outlets are installed and connected.

Duct system leakage is minimized.

Service and balance valves are open.

PN WD =

B. Submit field reports. Report defects and deficiencies noted during performance of services
which prevent system balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required forte sting, adjusting, and bala ncing operations. Ma ke
instruments available to Owner to facilitate spot checks during testing.
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C.

Provide additional balancing devices as required.

3.04 INSTALLATION TOLERANCES

A.

B.

Air Handling Systems: Adjust to within plus or minus 10 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

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

3.05 RECORDING AND ADJUSTING

A.

G.

H.
3.06 AIR
A.

B.

Riverside

Field Logs: Maintain written logs including:

1. Running log of events and issues.

2. Discrepancies, deficient or uncompleted work by others.

3. Contract interpretation requests.

4. Lists of completed tests.

Ensure recorded data represents actual measured or observed conditions.

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

Mark on the drawings the locations where traverse and other critical measurements were taken
and cross reference the location in the final report.

After adjustment, take me asurements to verify balance has not been disrupted or that such
disruption has been rectified.

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

At final inspection, recheck random selections of data recorded in report. Recheck points or
areas as selected and witnessed by the Owner.

Check and adjust systems approximately six months after final acceptance and submit report.
SYSTEM PROCEDURE

Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

Measure air quantities at air inlets and outlets.

Adjust distribution system to obtain uniform space temperatures free from obje ctionable drafts
and noise.

Use volume control devices to reg ulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels. Effect volume control by duct internal devices
such as dampers and splitters.

Vary total system air quantities by adjustment of fan speeds. Provide drive changes required.
Vary branch air quantities by damper regulation.

Provide system schematic with required and actual air qua ntities recorded at each o utlet or
inlet.

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

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

Measure temperature conditions across outside air, return air, and exhaust d ampers to check
leakage.

Where modulating dampers are provided, take measurements and balance atextrem e
conditions. Balance vari able volume systems at maximum air flow rate, fu Il cooling, and at
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3.07 SCOPE
A.

minimum air flow rate, full heating.

Measure building static pressure and adjust supply, return, and exhaust air systems to pro_v_ide
required relationship between each to maintain approximately 0.05 inches (12.5 Pa) positive
static pressure near the building entries.

Test, adjust, and balance the following:

1.
2.
3.
4,

Fans

Air Inlets and Outlets
Shop Air Compressor
Breathing Air Compressor

3.08 MINIMUM DATA TO BE REPORTED
Electric Motors:

A.

CENPARONSP ONPWNARS ONOOB VN

Manufacturer

Model/Frame

HP/BHP

Phase, voltage, amperage; nameplate, actual, no load
RPM

Service factor

Starter size, rating, heater elements

Sheave Make/Size/Bore

-Belt Drives:

Identification/location

Required driven RPM

Driven sheave, diameter and RPM

Belt, size and quantity

Motor sheave diameter and RPM

Center to center distance, maximum, minimum, and actual

ir Moving Equipment:

Location

Manufacturer

Model number

Serial number
Arrangement/Class/Discharge

Air flow, specified and actual

Return air flow, specified and actual
Outside air flow, specified and actual
Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore

Number of Belts/Make/Size

Fan RPM

Exhaust Fans:

NN =

Location

Manufacturer

Model number

Serial number

Air flow, specified and actual

Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure
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9. Sheave Make/Size/Bore ‘
10. Number of Belts/Make/Size
11. Fan RPM

E. Air Distribution Tests:

Air terminal number
Room number/location
Terminal type
Terminal size

Area factor

Design velocity
Design air flow

Test (final) velocity
Test (final) air flow

0. Percent of design air flow

PN R WD =

END OF SECTION
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SECTION 23 1123
FACILITY NATURAL-GAS PIPING
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes;
1. Pipes, tubes, and fittings.
2. Piping specialties.
3. Piping and tubing joining materials.
4. Valves.
5.  Pressure regulators.

1.02 PERFORMANCE REQUIREMENTS
A.  Minimum Operating-Pressure Ratings:

1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 65 psig minimum unless otherwise indicated.

@

Natural-Gas System Pressure within Buildings: 0.5 psig or less.

C. Delegated Design: Design restraints and anch ors for natural -gas piping and equipment,
including comprehensive engineering analysis by a qualified  professional engineer, using
performance requirements and design criteria indicated.

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

B. Shop Drawings: Fo r facility natural-g as piping layout. Includ e plans, piping layoutand
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple
pipes, alignment guides, expansion joints and loops, and attachments of the same to buildi ng
structure. Detail location of anchors, alignment guides, and expansion joints and loops.

C. Delegated-Design Submittal: For natu ral-gas piping and e quipment indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of seismic restraints.
2. Design Calculations: Calculate requirements for selecting seismic restraints.

D. Welding certificates.

E. Field quality-control reports.

F. Operation and maintenance data.

1.04 QUALITY ASSURANCE

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

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

PART 2 PRODUCTS
2.01 PIPES, TUBES, AND FITTINGS

A.  Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: A STM A 234/A 234M for b utt welding and socket
welding.
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint,
and threaded ends.
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B.

4.

Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy,
adhesive, and PE.
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

PE Pipe: ASTM D 2513, SDR 11.

1.

2.

PE Fittings: ASTM D 2683, socket-fusion type or ASTM D 3261, butt-fusion type with
dimensions matching PE pipe.

PE Transition Fittings: Factory -fabricated fittings with PE pipe co mplying with
ASTM D 2513, SDR 11; and steel pipe complying with ASTM A 53/A 53M, black ste el,
Schedule 40, Type E or S, Grade B.

Anodeless Service-Line Risers: Factory fabricated and leak tested.

a.  Underground Portion: PE pipe complying with ASTM D 2513, SDR 11 inlet.

b. Casing: Steel pipe com plying with ASTM A 53/A 53M, Schedule 40, black steel,
Type E or S, Grade B, with co rrosion-protective coating covering. Vent casing
aboveground.

Aboveground Portion: PE transition fitting.

Outlet shall be threaded or suitable for welded connection.

Tracer wire connection.

Ultraviolet shield.

Stake supports with factory finish to match steel pipe casing or carrier pipe.

ransmon Service-Line Risers: Factory fabricated and leak tested.

Underground Portion: PE pipe complying with ~ ASTM D 2513, SDR 11 inlet
connected to steel pipe complying with ASTM A 53/A 53M, Schedule 40, Type E or
S, Grade B, with corrosion-protective coating for aboveground outlet.

Outlet shall be threaded or suitable for welded connection.

Bridging sleeve over mechanical coupling.

Factory-connected anode.

Tracer wire connection.

Ultraviolet shield. ‘

Stake supports with factory finish to match steel pipe casing or carrier pipe.

®» 4@ " oo
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2.02 PIPING SPECIALTIES

A.

Appliance Flexible Connectors:

@=L .U".#S*’.N.—‘O N WN

»

Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24,
Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
Qutdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
Corrugated stainless-steel tubing with polymer coating.

Operating-Pressure Rating: 0.5 psig.

End Fittings: Zinc-coated steel.

Threaded Ends: Comply with ASME B1.20.1.

Maximum Length: 72 inches.

uick-Disconnect Devices: Comply with ANSI Z21.41.

Copper-alloy convenience outlet and matching plug connector.
Nitrile seals.

Hand operated with automatic shutoff when disconnected.

For indoor or outdoor applications.

Adjustable, retractable restraining cable.

-Pattern Strainers:

Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
End Connections: Threaded ends for NPS 2 and smaller.

Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.

CWP Rating: 125 psig.
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D.

Weatherproof Vent Cap: Ca st- or malleable-iron increaser fitting with corrosion-resistant wire
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-
end connection.

2.03 JOINING MATERIALS

A.
B.

C.

Joint Compound and Tape: Suitable for natural gas.

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

Brazing Filler Metals: Alloy with melti ng point greater than 1 000 deg F complying wit h
AWS A5.8/A5.8M. Brazi ng alloys containing more than 0.05 percent phosphorus are
prohibited.

2.04 MANUAL GAS SHUTOFF VALVES

A

B.

See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas
Shutoff Valve Schedule" Articles for where each valve type is applied in various services.

General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

1.  CWP Rating: 125 psig.

2. Threaded Ends: Comply with ASME B1.20.1.

3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

5. Listing: Listed and labeled by an NRT L acceptable to authorities having jurisdiction for
valves 1 inch and smaller.

6. Service Mark: Valves 1-1/4 inche s to NPS 2 shall have initials "WO G" permanently
marked on valve body.

One-Piece, Bronze Ball Valve with Bronze Trim: MSS SP-110.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. BrassCraft Manufacturing Company; a Masco company.
b. Conbraco Industries, Inc.; Apollo Div.
¢. Lyal, R. W. & Company, Inc.
d. McDonald, A. Y. Mfg. Co.
e. Perfection Corporation; a subsidiary of American Meter Company.

2. Body: Bronze, complying with ASTM B 584.

3. Ball: Chrome-plated brass.

4. Stem: Bronze; blowout proof.

5. Seats: Reinforced TFE; blowout proof.

6. Packing: Separate packnut with adjustable-stem packing threaded ends.

7. Ends: Thre aded, flared, or so cket as indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule” Articles.

8. CWP Rating: 600 psig.

9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to

authorities having jurisdiction.
10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

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

a. BrassCraft Manufacturing Company; a Masco company.

b. Conbraco Industries, Inc.; Apoilo Div.

c. Lyall, R. W. & Company, Inc.

d. McDonald, A. Y. Mfg. Co.

e. Perfection Corporation; a subsidiary of American Meter Company.

B

2. ody: Bronze, complying with ASTM B 584.
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10.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Thre aded, flared, or so cket as indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule” Articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

E. Bronze Plug Valves: MSS SP-78.

1.

Hown

o o

8.

Manufacturers: Subject to compliance with reguirements, provide products by one of the
following:

a. Lee Brass Company.

b.  McDonald, A. Y. Mfg. Co.

Body: Bronze, complying with ASTM B 584.

Plug: Bronze.

Ends: Thre aded, socket, asindicate d in "Unde rground Manual Gas Shutoff Valve
Schedule” and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

Operator: Square head or lug type with tamperproof feature where indicated.

Pressure Class: 125 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

F. PE Ball Valves: Comply with ASME B16.40.

1.
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11.

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

a. Kerotest Manufacturing Corp.

b. Lyall, R. W. & Company, Inc.

c.  Perfection Corporation; a subsidiary of American Meter Company.
Body: PE.

Ball: PE.

Stem: Acetal.

Seats and Seals: Nitrile.

Ends: Plain or fusible to match piping.

CWP Rating: 80 psig.

Operating Temperature: Minus 20 to plus 140 deg F.

Operator: Nut or flat head for key operation.

Include plastic valve extension.

Include tamperproof locking feature for valves where indicated on Drawings.

G. Valve Boxes:

agrwdN -~

Cast-iron, two-section box.

Top section with cover with "GAS" lettering.

Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter.
Adjustable cast-iron extensions of length required for depth of bury.

Include tee-handle, steel operating wrench with socket end fitting valve nut o r flat head,
and with stem of length required to operate valve.

2.05 PRESSURE REGULATORS
A. General Requirements:

1.
2.
3.

Single stage and suitable for natural gas.
Steel jacket and corrosion-resistant components.
Elevation compensator.
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4.

End Connections: Threaded for regulators NPS 2 and smaller.

B. Line Pressure Regulators: Comply with ANS| Z21.80.

1.

ok wnN

o~

10.
11.

12.

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

Maxitrol Company.

Actaris.

American Meter Company.

Eclipse Combustion, Inc.

Fisher Control Valves and Regulators; Division of Emerson Process Management.
Invensys.

g. Richards Industries; Jordan Valve Div.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve
port.

Orifice: Aluminum; interchangeable.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than requi red at maximum
pressure inlet, and no pressure sensing piping external to the regulator.

Pressure regulator shall maintain discharge pressure setting downstream, and not exceed
150 percent of design discharge pressure at shutoff.

Overpressure Protection Device: Factory mounted on pressure regulator.

Atmospheric Vent: Factory- or field-in stalled, stainless-steel screen in opening if not
connected to vent piping.

Maximum Inlet Pressure: 2 psig.

~ooo0oTo

2.06 DIELECTRIC UNIONS
A. Dielectric Unions:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Capitol Manufacturing Company.
b. Central Plastics Company.
¢.  Hart industries International, inc.
d. Jomar International Ltd.
e. Matco-Norca, Inc.
f.  McDonald, A. Y. Mfg. Co.
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
h.  Wilkins; a Zurn company.

escription:
a. Standard: ASSE 1079.
b. Pressure Rating: 125 psig minimum at 180 deg F.
¢. End Connections: Solder-joint copper alloy and threaded ferrous.

2.07 LABELING AND IDENTIFYING

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film w arning tape manufa ctureq for
marking and identifying underground utilities, a mini mum of 6 in ches wide and 4 mils th|_ ck,
continuously inscribed with a description of utility, with meta llic core encased in a protective
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches
deep; colored yellow.

PART 3 EXECUTION
3.01 OUTDOOR PIPING INSTALLATION

A.  Comply with NFPA 54 for installation and purging of natural-gas piping.
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E.

F

Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply

with requirements in Division 31 Sections for excavating, trenching, and backfilling.

1. If natural-gas piping is installed less than 36 inches below finished grade, install itin
containment conduit.

Install underground, PE, natural-gas piping according to ASTM D 2774.

Steel Piping with Protective Coating:

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.

2.  Repair damage to PE coating on pipe as re commended in writing by protective coating
manufacturer.

3. Replace pipe having damaged PE coating with new pipe.
Install fittings for changes in direction and branch connections.
Install pressure gage downstream from each service regulator.

3.02 INDOOR PIPING INSTALLATION

A.
B.

FXST I @em

S

Comply with NFPA 54 for installation and purging of natural-gas piping.

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

Arrange for pipe sp aces, chases, slots, sleeves, and openings in building stru cture during
progress of construction, to allow for mechanical installations.

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

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

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Locate valves for easy access.

Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Verify final equipment locations for roughing-in.

Comply with requirements in Se ctions specifying gas-fired appliances and equipment for
roughing-in requirements.

Drips and Sediment Traps: Install dri ps at points where condensate may coliect, inclu ding
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install
where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capp ed.
Use nipple a minimum length of 3 pipe diameters, but not le ss than 3 i nches long and
same size as connected pipe. Install with s pace below bottom of drip to remov e plug or
cap.

Extend relief vent conne ctions for service regulators, line regulato rs, and overpressure
protection devices to outdoors and terminate with weatherproof vent cap.

Conceal pipe installations in walls, pipe spaces, utility spac es, above ceilings, below grade or
floors, and in floor channels unless indicated to be exposed to view.

Use eccentric reducer fittings to m ake reductions in pipe sizes. Install fittings with level side
down.

Connect branch piping from top or side of horizontal piping.
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Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each
piece of equipment.

Do not use natural-gas piping as grounding electrode.

Install strainer on inlet of each line-pressure regulator and auto matic or electrically operated
valve.

Install pressure gage downstream from each line regulator.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

Install sleeve seals for piping pe netrations of concrete wall s and sla bs. Comply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceili ngs, and floors. Comply with
requirements for escutch eons specified in Divisio n 22 Section "Escutcheons for Plum bing
Piping.”

3.03 VALVE INSTALLATION

A.

B.
C.

D.

E

Install manual gas shutoff valve for each ga s appliance ahead of corrug ated stainless-steel
tubing or copper connector.

Install underground valves with valve boxes.

Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.

Install earthquake valves aboveground outside buildings according to listing.
Install anode for metallic valves in underground PE piping.

3.04 PIPING JOINT CONSTRUCTION

A.
B.

C.

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and deb ris from inside and outsi de of pipe an d fittings before
assembly.

Threaded Joints:

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.

2. Cutthreads full and clean using sharp dies.

3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

4. Apply appropriate tape orthre ad compound to external pip e threads unless dryseal
threading is specified.

5. Damaged Threads: Do n ot use pipe or pipe fittings with thread s that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints:

1. Construct joints according to AWS D10.12/D10.12M, using q ualified processes and
welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at field weld s
and where damage to coating occurs during construction.

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

Flared Joints: Cut tubing with roll cutting tool . Flare tube end with tool to result inflare
dimensions complying with SAE J513. Tight en finger tight, then use  wrench. Do not
overtighten.

PE Piping Heat-Fusion Joints: Clean and dry joining surfa ces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.
1. Plain-End Pipe and Fittings: Use butt fusion.
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2. Plain-End Pipe and Socket Fittings: Use socket fusion.
3.05 HANGER AND SUPPORT INSTALLATION

A. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices
specified in Divisio n 23 Section "Vibration and  Seismic Controls for HV AC Piping an d
Equipment.”

B. Comply with requirements for pipe h angers and supports specified in Divi sion 23 Section
"Hangers and Supports for HVAC Piping and Equipment.”

C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod
sizes:
1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.
D. Install hangers for h orizontal, corrugated stainless-steel tubing with the follo wing maximum
spacing and minimum rod sizes:
1. NPS 3/8: Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 1/2: Maximum span, 72 inches; minimum rod size, 3/8 inch.
3. NPS 3/4 and Larger: Maximum span, 96 inches; minimum rod size, 3/8 inch.

3.06 CONNECTIONS
A.  Connect to utility's gas main according to utility's procedures and requirements.

B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment
grounding conductor of the circuit powering the appliance according to NFPA 70.

C. Install piping adjacent to appliances to allow service and maintenance of appliances.

D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within
72 inches of each g as-fired appliance and equi pment. Install union b etween valve an d
appliances or equipment.

E. Sediment Traps: Install tee fitting with ca pped nipple in bottom to form d rip, as close as
practical to inlet of each appliance.

3.07 LABELING AND IDENTIFYING

A.  Comply with requirements in Division 23 Section "Identification for Piping and Equipme nt" for
piping and valve identification.

B. Install detectable warning tape dire ctly above gas piping, 12 i nches below finished grade,
except 6 inches below subgrade under pavements and slabs.

3.08 FIELD QUALITY CONTROL

A. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction.
Testing criteria shall be 1.5 times working pressure for a duration of four hours.

B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
3.09 OUTDOOR PIPING SCHEDULE

A.  Underground natural-gas piping shall be the following:
1. PE pipe and fittings joined by heat fusion; service-line risers with tracer wire terminated in
an accessible location.

B. Aboveground natural-gas piping shall be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

C. Branch Piping in Cast-in-Place Concrete to Single Appliance: Annealed-temper copper tube
with wrought-copper fittings and bra zed joints. Install piping embedde d in concrete with no
joints in concrete.
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D. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and

fittings with protective coating for steel piping.
3.10 INDOOR PIPING SCHEDULE

A.  Aboveground, branch piping NPS 3 and smaller shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

B. Aboveground, distribution piping shall be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2.  Steel pipe with wrought-steel fittings and welded joints.

C. Underground, below building, piping shall be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2.  Steel pipe with wrought-steel fittings and welded joints.

D. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.

E. Containment Conduit Ve nt Piping: Steel pipe with malleable -iron fittings and thre aded or
wrought-steel fittings with weld ed joints. Coat underground pipe and fittings with prote ctive
coating for steel piping.

3.11 UNDERGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Connections to Existing Gas Piping: Use va Ive and fitting assemblies made for tapping utility's
gas mains and listed by an NRTL.

B. Underground: PE valves.
3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Valves for pipe sizes NPS 3 and smaller at service meter shall be the following:
1.  Two-piece, full-port, bronze ball valves with bronze trim.

B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
1. One-piece, bronze ball valve with bronze trim.
2. Two-piece, full-port, bronze ball valves with bronze trim.
3. Bronze plug valve.
C. Valves in branch piping for single appliance shall be the following:
1.  Bronze plug valve.

END OF SECTION
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' SECTION 23 3113

DUCTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Metal ductwork.

B. Casing and plenums.

C. Flexible ductwork.
1.02 RELATED SECTIONS

A.  Section 09 9000 - Paints and Coatings: Weld priming, weather resistant, paint or coating.

B. Section 23 3300 - Air Duct Accessories.

C. Section 23 3713 - Diffusers, Registers, and Grilles.

D. Section 23 0593 - Testing, Adjusting, and Balancing.
1.03 REFERENCES

A. ASTM A 653/A 653M - Standa rd Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2005a.

B. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems; National
Fire Protection Association; 2002.

C. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems;
National Fire Protection Association; 20086.

D. NFPA 96 - Standard for Ventilation Control and Fire Protection of Comm ercial Cooking
Operations; National Fire Protection Association; 2004.

E. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning
Contractors' National Association; 1985, First Edition.

F.  SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal a nd
Air Conditioning Contractors' National Association; 2005.

G. UL 181 - Standard for Fa ctory-Made Air Ducts and Air Connectors; Underwriters Laboratories
Inc.; 2005.

1.04 PERFORMANCE REQUIREMENTS

A. No variation of duct configuration or sizes permitted except by written permission. Sizg round
ducts installed in place of rectang ular ducts in accordance with ASHRAE table of equivalent
rectangular and round ducts.

1.05 SUBMITTALS
A.  See Section 01 3000 - Submittals, for submittal procedures.
B. Product Data: Provide data for duct materials, duct liner, and duct connections.

C. Shop Drawings: Indica te ductfittin gs, particulars such as gages, si  zes, welds, and
configuration prior to start of work for all systems.

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

E. Project Record Documents: Reco rd actual lo cations of duct s and duct fittings. Reco rd
changes in fitting location and type. Show additional fittings used.

1.06 REGULATORY REQUIREMENTS
A. Construct ductwork to NFPA 90A, NFPA 90B, and NFPA 96 standards.
1.07 ENVIRONMENTAL REQUIREMENTS

A. Do notinstall duct sealants when temperatures are less than those re commended by sealant

‘ manufacturers.
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B. Maintain temperatures within acceptable range during and after installation of duct sealants.
PART 2 PRODUCTS
2.01 MATERIALS

A. Galvanized Steel Ducts: Hot-dipped galvanized steel sheet, ASTM A 653/A 6 53M FS Type B,
with G90/Z275 coating.

B. Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant.
1. Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration and

compatible with sub strates, and re commended by manufactu rer for pre ssure class of
ducts.

2. VOC Content: Not more than 250 g/L, excluding water.

3. Surface Burning Characteristics: Flame spread of zero, smoke developed of zero, when
tested in accordance with ASTM E 84.

4. For Use With Flexible Ducts: UL labeled.

C. Hanger Rod: ASTM A 36/A 36M,; ste el, galvanized; threaded both ends, threaded one end, or
continuously threaded.

2.02 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indi cated. Provide duct material, gages, reinforcing, and se aling for
operating pressures indicated.

B. Construct T's, bends, and elbows with radius of not less than 1-1/2 times wi dth of ducto n
centerline. Where not possible and where rectangular elbows must be used, provide air foil
turning vanes. Where aco ustical lining is indicated, provide turning vanes of perforated met al
with glass fiber insulation.

C. Increase duct sizes g radually, notexcee ding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipme nt and 45 deg rees convergence
downstream.

D. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages
indicated in SMACNA Standard. Joints shall be minimum 4 inch (100 mm) cemented slip joint,
brazed or electric welded. Prime coat welded joints.

E. Provide standard 45 degree lateral wye takeo ffs unless otherwise indicated where 90 deg ree
conical tee connections may be used.

F.  Where ducts are connected to exterior wall louvers and duct outlet is smalter than louver frame,
provide blank-out panels sealing louver area around duct. Use same material as duct, painted
black on exterior side; seal to louver frame and duct.

2.03 DUCT MANUFACTURERS

A. Metal-Fab, Inc: www.mtlfab.com.

B. SEMCO Incorporated: www.semcoinc.com.

C. United McGill Corporation: www.unitedmcgill.com.
2.04 MANUFACTURED METAL DUCTWORK AND FITTINGS

A. Manufacture in accordance with SMA CNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated. Provide duct material, gages,reinforcing, and sealing for operating
pressures indicated.

B. Flat Oval Ducts: Ma chine made from round spiral lockseam duct with li ght reinforcing
corrugations; fittings manufactured of at least two gages heavier metal than duct.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Duct sizes indicated are inside clear dimensions. For lined ducts, maintain sizes inside lining.
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J.
3.02 sC
A.

B.

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

Provide openings in ductwork where required to accommodate thermometers and controllers.
Provide pilot tube openings where required for testing of systems, complete with metal can with
spring device or scre w to ensu re against air leakage. Where openin gs are provided in
insulated ductwork, install insulation material inside a metal ring.

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

Use crimp joints with or without bead for joining round duct sizes 8 inch (200 mm) and smaller
with crimp in direction of air flow.

Use double nuts and lock washers on threaded rod supports.

Set plenum doors 6 to 12 inches (150 to 300 mm) above floor. Arrange door swings so that fan
static pressure holds door in closed position.

During construction provide temporary cl osures of metal or taped polyeth  ylene on op en
ductwork to prevent construction dust from entering ductwork system.

At exterior wall louvers, seal duct to louver frame.
HEDULES

Ductwork Material:
1.  General Exhaust & Outside Air: Galvanized Steel.

Ductwork Pressure Class:
1. General Exhaust & Outside Air: 1 inch (250 Pa).

END OF SECTION
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SECTION 23 3300
AIR DUCT ACCESSORIES
PART1 GENERAL
1.01 SECTION INCLUDES
A. Backdraft dampers.
B. Duct test holes.
C. Volume control dampers.
1.02 RELATED SECTIONS
A.  Section 23 0548 — Vibration and Seismic Controls for HYAC Piping and Equipment.
B.  Section 23 3113 - Ducts.
1.03 REFERENCES

A. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems; Natio nal
Fire Protection Association; 2002.

B. NFPA 92A - Standard on Smoke-Control Systems; National Fire Protection Association; 2006.

C. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal a nd
Air Conditioning Contractors' National Association; 2005.

1.04 SUBMITTALS
A. See Section 01 3000 - Submittals, for submittal procedures.

B.  Product Data: Provide for shop fa bricated assemblies including volume control dam_pe.rs, duct
access doors, ducttest holes, and h ardware used. Include electri cal characteristics and
connection requirements.

C. Shop Drawings: Indicate for shop fa bricated assemblies including volume control dampers,
duct access doors, and duct test holes.

1.05 PROJECT RECORD DOCUMENTS
A. Record actual locations of access doors and test holes.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufa cturing the type of produ cts
specified in this section, with minimum three years of documented experience.

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING
A.  Protect dampers from damage to operating linkages and blades.
1.08 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
PART 2 PRODUCTS
2.01 BACKDRAFT DAMPERS

A. Manufacturers:
1. Nailor Industries Inc: www.nailor.com.
2. Ruskin Company: www.ruskin.com.
3. Greenheck.

B.  Gravity Backdraft Dampers, Size 18 x 18 inches (450 x 450 mm) or Smaller, Furnished with Air
Moving Equipment: Air moving equipment manufacturer's standard construction.

C. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: galvanized steel, with center
pivoted blades of maximum 6 inch (15 0 mm) width, with felt or flexible vinyl sealed edges,
linked together in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel
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pivot pin; adjustment device to permit setting for varying differential static pressure.

2.02 DUCT TEST HOLES

A.

B.

Temporary Test Holes: Cutord rill in ducts as required. Cap with neat pa tches, neoprene
plugs, threaded plugs, or threaded or twist-on metal caps.

Permanent Test Holes: Factory fabricated, air tight flanged fittings with screw cap. Provide
extended neck fittings to clear insulation.

2.03 VOLUME CONTROL DAMPERS

A.

Manufacturers:

1. Louvers & Dampers, Inc: www.louvers-dampers.com.
2. Nailor Industries Inc: www.nailor.com.

3. Ruskin Company: www.ruskin.com.

4. Greenheck.

Fabricate in accordance with SMACNA HVAC Duct Construction Standards - M etal and
Flexible, and as indicated.

Single Blade Dampers: Fabricate for duct sizes up to 6 x 30 inch (150 x 760 mm).

Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch
(200 x 1825 mm). Assemble center and edge crimped blades in prime coated or galvanized
channel frame with suitable hardware.

End Bearings: Except in round ducts 12 inches (300 mm) and smaller, provid e end bearings.
On multiple blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.

2. On insulated ducts mount quadrant regulators on stand-off moun ting brackets, bases, or
adapters.

3. Where rod lengths exceed 30 inches (750 mm) provide regulator at both ends.

PART 3 EXECUTION
3.01 PREPARATION

A.

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

3.02 INSTALLATION

A.

Install accessories in a ccordance with manufacturer's instructions, NFPA 90A, and fol low
SMACNA HVAC Duct Construction Standards - Metal and Flexible. Refer to Section 23 3113
for duct construction and pressure class.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and wh ere
indicated.

Provide duct test holes where indicated and required for testing and balancing purposes.

At fans and motorized equipment associated with ducts, provide flexible du ct connections
immediately adjacent to the equipment.

At equipment supported by vibration isolators, provide flexible d uct connections immediately
adjacent to the equipment; see Section 23 0548.

Provide balancing dampers at points on exhaust systems where branches are taken from larger
ducts as required for air balancing. Install minimum 2 duct widths from duct take-off.

Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 3423
HVAC POWER VENTILATORS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Cabinet inline exhaust fans.

B. Ceiling exhaust fans.

C. Centrifugal roof ventilators.
1.02 RELATED SECTIONS

A.  Section 23 0548 - Vibration and Seismic Controls for HVAC Piping and Equipment.

B. Section 23 3300 — Air Duct Accessories: Backdraft dampers.

C. Section 26 2726 — Wiring Devices: Electrical characteristics and wiring connections.
1.03 REFERENCES

A.  AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.;
2003.

B. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air
Movement and Control Association International, Inc.; 1999 (ANSI/AMCA 210, same as
ANSI/ASHRAE 51).

C. AMCA (DIR) - [Directory of] Products Licensed Under AMCA International Certified Ratings
Program; Air Movement and Control Association International, Inc.;
http://www.amca.org/licenses/search.aspx.

D.  AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control
Association International, Inc.; 2005.

E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air
Movement and Control Association International, Inc.; 2006.

F. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Assogiation; 2006.

G. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; National Fire Protection Association: 2004.

H. UL 705 - Power Ventilators; Underwriters Laboratories Inc.; 2004.
1.04 SUBMITTALS
A. See Section 01 3000 - Submittals, for submittal procedures.

B. Product Data: Provide data on fans and accessories including fan curves with specified
operating point clearly plotted, power, RPM, sound power levels at rated capacity, and
electrical characteristics and connection requirements.

C. Manufacturer's Instructions: Indicate installation instructions.

D. Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare
parts list, and wiring diagrams.

1.05 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Company spegcializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.06 ENVIRONMENTAL REQUIREMENTS

A. Do not operate fans for any purpose until ductwork is clean, filters are in place, bearings have
been lubricated, and fan has been test run under observation.

1.07 EXTRA MATERIALS
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A.  See Section 01 6000 - Product Requirements, for additional provisions.
B. Supply two sets of belts for each fan.

PART 2 PRODUCTS

2.01 MANUFACTURERS

Loren Cook Company: www.lorencook.com.

Greenheck: www.greenheck.com.

PennBarry: www.pennbarry.com.

Twin City Fans.
. Soler & Palau.
2.02 IN-LINE CENTRIFUGAL FANS

A. Housing: Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and
support bracket adaptable to floor, side wall, or ceiling mounting.

moow>

B. Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves, enclosure
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of
fan housing.

C. Fan Wheels: Aluminum, airfoil blades welded to aluminum hub.

D. Accessories:

1. Fan Guards: 1/2- by 1-inch (13- by 25-mm) mesh of galvanized steel in removable frame.
Provide guard for inlet or outlet for units not connected to ductwork.

2. Motor and Drive Cover (Belt Guard): Epoxy-coated steel.

3. Vibration Isolators:
a. Type: Elastomeric hangers.
b. Static Deflection: 1 inch (25 mm).

4. Spark Arrestance Class: C.

2.03 CABINET AND CEILING EXHAUST FANS

A.  Centrifugal Fan Unit: Direct driven with galvanized steel housing lined with acoustic insulation,
resilient mounted motor, gravity backdraft damper in discharge.

B. Disconnect Switch: Cord and plug in housing for thermal overload protected motor and wall
mounted switch where indicated.

C. Grille: Aluminum with baked white enamel finish. (Ceiling mounted fans only)

D. Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

2.04 CENTRIFUGAL ROOF VENTILATORS

A. Housing: Removable, spun-aluminum, dome top and outlet baffle, square, one-piece aluminum
base with venture inlet cone.

B. Belt-Driven Units: M otor mounted on adjustable base, with adjustable sheaves, enclosure
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of
fan housing.

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

D. Roof curbs: Galvanized steel; mitered and welded corners; 1-1/2 inch thick, rigid, fibergl ass
insulation adhered to inside walls and 1-1/2 inch wood nailer, size as required to suit roof
opening and fan base.

1. Configuration: Suitable for standing seam metal roof.
2. Manufacture curb for roof slope to ensure fan sits level.

PART 3 EXECUTION
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3.01 INSTALLATION

A.
B.
C.

m

3.02

Install in accordance with manufacturer's instructions. Provide mounting hardware.
Install power ventilators level and plumb.

Hung Cabinet Fans:

1. Install fans with resilient mountings and flexible electrical leads. Refer to Section 23 0548.

2. Install flexible connections specified in Section 23 3300 between fan and ductwork.
Ensure metal bands of connectors are parallel with minimum one inch (25 mm) flex
between ductwork and fan while running.

3. Support suspended units from structure using threaded steel rods and spring hangers.
Vibration-control devices are specified in Division 23 section “Vibration and Seismic
Controls for HVAC Piping and Equipment.”

Provide sheaves required for final air balance.
Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

Label units according to requirements specified in Division 23 Section “Identification for HVAC
Piping and Equipment.’

CONNECTIONS

Duct installation and connection requirements are specified in other Division 23 Sections.
Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Division 23
Section "Air Duct Accessories.”

Install ducts adjacent to power ventilators to allow service and maintenance.

Ground equipment according to Division 26 Section "Grounding and Bonding."

Connect wiring according to Division 26 Section "Building Wires and Cable."

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections,
and to assist in testing.

Tests and Inspections:

1. Verify that shipping, blocking, and bracing are removed.

2. Verify that unit is secure on mountings and supporting devices and that connections
to ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

3. Verify that cleaning and adjusting are complete.

Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan

wheel free rotation and smooth bearing operation. Reconnect fan drive system, align

and adjust beits, and install belt guards.

Adjust belt tension.

Adjust damper linkages for proper damper operation.

Verify lubrication for bearings and other moving parts.

Verify that manual and automatic volume control and fire and smoke dampers in

connected ductwork systems are in fully open position.

9. Disable automatic temperature-control operators, energize motor and adjust fan to
indicated rpm, and measure and record motor voltage and amperage.

10.  Shut unit down and reconnect automatic temperature-control operators.

11.  Remove and replace malfunctioning units and retest as specified above.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and

equipment.

Prepare test and inspection reports.

©No O
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3.04 ADJUSTING

Adjust damper linkages for proper damper operation.

Adjust belt tension.

Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing" for
testing, adjusting, and balancing procedures.

Replace fan and motor pulleys as required to achieve design airflow.
Lubricate bearings.

mo owmp»

END OF SECTION
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SECTION 23 3713

DIFFUSERS, REGISTERS, AND GRILLES
PART 1 GENERAL
1.01  SECTION INCLUDES

A. Diffusers.
B. Registers/grilles.
C. Roof caps.
1.02 RELATED SECTIONS
A. Section 09 9000 - Paints and Coating s: Painting of ducts visible behind outlets and
inlets.

1.03 REFERENCES

A. AMCA 500-L - Labo ratory Methods of Testing Louvers for Rating; Air Movement and
Control Association International, Inc.; 1999.

B. ARI 890 - Standard for Air Diffusers and Air Diffuser Assemblies; Air-Conditioning and
Refrigeration Institute; 2001.

C. ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets;
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.; 2008.

D. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal
and Air Conditioning Contractors' National Association; 2005.

1.04 SUBMITTALS
A. See Section 01 3000 - Submittals for submittal procedures.
B. Product Data: Provide d ata for equipment required for this project. Review outlets and
inlets as to size, finish, a nd type of mount ing prior to submission. Submit schedul e of
outlets and inlets showing type, size, location, application, and noise level.

C. Project Record Documents: Record actual locations of air outlets and inlets.
1.05 QUALITY ASSURANCE
A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.
B. Test and rate louver performance in accordance with AMCA 500-L.
1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Titus: www titus-hvac.com.
B. Krueger: www.krueger-hvac.com.
C. Metalaire.

2,02 FIXED FACE BAR TYPE RETURN REGISTERS "A"
A. Type: Streamlined, 1/8 by % inch blades on % inch centers.

B. Frame: 1-1/4” wide, surface mount type.  In plaster ceilings, provide plaster f rame and
ceiling frame.

C. Fabrication: Steel with 20 gauge minimum frames a nd 22 gauge minimum blades, steel
with factory finish
1. Accessories: Opposed blade damper with damper adjustable from diffuser face.

Omit opposed blade damper in registers also serving ceiling fire dampers.
2.04 ROOF CAPS

A. Fabricate air inletorexhau st hoods in accorda nce with SMACNA HVAC Duct
Construction Standards - Metal and Flexible. .
B. Fabricate of galvanized steel, minimum 16 gage b ase and 20 g age hood, or aluminum,
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C.

D.

minimum 16 gage base and 18 gage hood; suitably reinforced; with removab le hood;
birdscreen with 1/2 inch square mesh, and factory prime coat or baked enamel finish.
Mount unit on minimum 1 2 inch (300 mm) high curb base with insulation between duct
and curb.

Make hood outlet area minimum of twice throat area.

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.

C.
D

m

Install in accordance with manufacturer's instructions.

Check location of outlets and inlet s and make necessary adjustments in position to
conform with architectural features, symmetry, and lighting arrangement.

Install diffusers to ductwork with air tight connection.

Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite
whether dampers are specified as part of the diffuser, or grille and register assembly.
Paint ductwork visible behind air outlets and inlets matte black. Referto S ection 09
9000.

END OF SECTION
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SECTION 23 5533
FUEL-FIRED UNIT HEATERS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

B.

1.5

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
This Section includes gas-fired unit heaters.

SUBMITTALS

Product Data: Forea ch type of fuel-fired u nit heater indicated. Include rated capacities,
operating characteristics, and accessories.

Shop Drawings: For fu el-fired unit heaters. Include plans, elevations, sections, details, and
attachments to other work.

1. Prepared by orund er the supervision of a qualified professional engineer detailing
fabrication and assembly of fuel-fired unit heaters, as well as procedures and diagrams.

2. Design Calculations: Calculate requirements for selecting vibration isolators and seismic
restraints and for designing vibration isolation bases.

3. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, comp onents, and location and size of each field
connection.

4 Wiring Diagrams: Power, signal, and control wiring.

Coordination Drawings: Plans, elevations, and other detail s, drawn to scale, on which the
following items are shown and coordinated with each other, based on input from installers of the
items involved:

1. Structural members to which equipment will be attached.
2. ltems penetrating roof and the following:
a. Vent and gas piping rough-ins and connections.

Manufacturer Seismic Qualification Certification: Submit certification that fuel-fired unit heaters,
accessories, and comp onents will wi thstand seismic forces d efined in Division 23 Section
"Vibration and Seismic Controls for HVAC Piping and Equipment.” Include the following:

1. Basis for Certification: Ind icate whether withstand certification is based on actual test of
assembled components or on calculation.
a. The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified.”
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.
Field quality-control test reports.
Operation and Maintenance Data: For fuel-fired unit heaters to include in emergen cy,
operation, and maintenance manuals.
Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labele d as defined in NFPA 70,
Article 100, by a testing agen cy acceptabie to authorities having jurisdiction, and marked f or
intended use.

ASHRAE/IESNA 90.1-2004 Compliance: App licable requirements in ASHRAE/IESNA 90.1-
2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."

WARRANTY

Special Warranty: Manuf acturer's standard form in which manufacturer agrees to repair or
replace heat exchanger of fuel-fired u nit heater that fails in materials or workmanship within
specified warranty period.
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1. Warranty Period: Five years from date of Substantial Completion. .

1.6 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1. Fan Belts: One for each belt-driven fan size.

PART 2 - PRODUCTS

21 GAS-FIRED UNIT HEATERS

A. Manufacturers: Subje ct to com pliance with requirements, provide products by one of the
following:
1. Modine Manufacturing Company
2. Reznor/Thomas & Betts Corporation.
3. Sterling HVAC Products; Div. of Mestek Technology Inc.

B Description: Factory assembled, piped, and wired, and complying with ANSI Z83.8/CSA 2.6.

C Fuel Type: Design burner for liquefied petroleum (LP) having characteristics same as those of
gas available at Project site.

D Type of Venting: Indoor, separated combustion, power vented.

E Housing: Steel, with integral draft hood and inserts for suspension mounting rods.

1. External Casings and Cabinets: Baked enamel over corrosion-resistant-treated surface.
2. Suspension Attachments: Reinforce suspension attachments at connection to fuel-fired
unit heaters.
a. Seismic Fabrication Requirements: Fabricate suspension attachments of fuel-fired

unit heaters, acce ssories mountings, and co mponents with reinforcement strong
enough to withstand seismic forces defined in Division 23 Section "Vibration and
Seismic Controls for HVAC Piping and Equipment” when fuel-fired unit heater i s
anchored to building structure.

F. Heat Exchanger: Stainless steel.
G. Burner Material: Stainless steel.
H. Unit Fan: Formed-steel propeller blades riveted to heavy-gage steel spider bolted to cast-iron
hub, dynamically balanced, and resiliently mounted.
1. Fan-Blade Guard: Galvanized steel, complying with OSHA specifications, removable for
maintenance.
2. General requirements for motors are specified in Division 23 Section "Basic Mechanical
Materials and Methods."
a. Motors: Totally enclosed with internal thermal-overload protection and complying
with Division 23 Section " Basic Mechanical Materials and Methods."
b. Motor Sizes: Minimum size as indicated. If not indicated, la rge enough so driven
load will not require motor to operate in service factor range above 1.0.
c. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are

specified in Division 26 Sections.
l. Unit Fan: Steel, centrifugal fan dynamically balanced and resiliently mounted.

1. Belt-Driven Drive Assembly: Resiliently mounted to housing, with the following features:
a. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
b. Shaft Bearings: Pe rmanently lubricated, permanently sealed, self-aligning ball
bearings.
C. Pulleys: Cast-iron, adjustable-pitch motor pulley.
2. General requirements for motors are specified in Division 23 Section " Basic Mechanical
Materials and Methods."
a. Motors: Totally enclosed with internal thermal-overload protection and complying
with Division 23 Section " Basic Mechanical Materials and Methods."
b. Motor Sizes: Minimum size as indicated. If not indicated, la rge enough so driven
load will not require motor to operate in service factor range above 1.0.
c. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are

specified in Division 26 Sections.
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J.

K.
L.

Controls: Regulated redundant gas valve containing pilot sol enoid valve, electric gas valve,
pilot filter, pressure regulator, pilot shutoff, and manual shutoff ail in one body.

Gas Control Valve: Single stage.

Ignition: Etlectronically controlled electric spark with flame sensor.

Fan Thermal Switch: Operates fan on heat-exchanger temperature.

Vent Flow Verification: Flame rollout switch.

Control transformer.

High Limit: Thermal switch or fuse to stop burner.

Thermostat: Single-stage, wall-mounting type with 50 to 90 deg F (10to 32 deg C)
operating range and fan on switch.

Discharge Louvers: Independently adjustable horizontal blades.

Noohkw -~

Accessories:

1. Four-point suspension kit.

2. Summer fan switch.

3. Power Venter: Centrifugal alumini zed-steel fan, with stainless-steel shaft; 120-V ac
motor.

4. Concentric, Terminal Vent Assembly: Combined combustion-air inlet and powe r-vent

outlet with wall or roof caps. Include adapter assembly for connection to inlet and outlet
pipes, and flashing for wall or roof penetration.

PART 3 - EXECUTION

3.1

A.

B.

3.2

ow

o

3.3

A

B.

C.

INSTALLATION

Install and connect gas-fired unit heaters and associated fuel and vent features and systems
according to NFPA 54, applicable lo cal codes and regulations, and manuf acturer's written
installation instructions.

Suspended Units: Suspend from substrate using threaded rods, spring hangers, and building
attachments. Secure rod s to unit ha nger attachments. Adjust hangers so unit is level a nd
plumb.

1. Restrain the unit to resist code-required horizontal acceleration.

CONNECTIONS

Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Install piping adjacent to fuel-fired unit heater to allow service and maintenance.

Gas Piping: Comply with Division 23 Section "Facility Natural-Gas Piping." Connect gas piping
to gas train inlet; provide union with enough clearance for burner removal and service.

Electrical Connections: Comply with applicable requirements in Division 26 Sections.

1. Install electrical devices furnished with heaters but not specified to be factory mounted.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,

test, and adjust components, assemblies, and equipment installations, including connections.

Report results in writing.

Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a fa ctory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

2. Verify bearing lubrication.

3. Verify proper motor rotation.

4, Test Reports: Prepare a written report to record the following:
a. Test procedures used.
b. Test results that comply with requirements.
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c. Test results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.
D. Remove and replace malfunctioning units and retest as specified above.

3.4 ADJUSTING
A. Adjust initial temperature set points.
B. Adjust burner and other unit components for optimum heating performance and efficiency.

3.5 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain fuel-fired unit heaters.
Refer to Division 01 Section "Demonstration and Training."

END OF SECTION
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‘ SECTION 26 0126

ELECTRICAL ACCEPTANCE AND START- UP TESTS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Acceptance and start-up testing re quirements for electrical power distribution equipment and
systems. Contractor shall retain and p ay for the services of a re cognized independent testing
firm for the purpose of performing inspections and tests as herein specified.

1. The testing firm shall provide all materi al, equipment, labor, and tech nical supervision to
perform such tests and inspections.

2. Itis the purpose of these tests to assure that all tested electrical equipment is operational
and within industry and manufacturers tolerances and is installed in a ccordance with
design specifications.

3. Tile tests and inspections shall determine suitability for start-up and energization.

4.  The following equipment shall be tested and calibrated:

|
STK Architecture, Inc. March 2018
|

| a. Protective relays, instruments, and metering systems.
| b. Grounding system and ground fault protection systems.
‘ c. Low voltage cables and feeders.

d. Diesel generator.

1.02 CODES, STANDARDS, AND REFERENCES

A. All inspections and tests shall be in accorda nce with the following codes and standards except
as provided otherwise herein.
1. National Electrical Manufacturers Association — NEMA
2. American Society for Testing and Materials — ASTM
3. Institute of Electrical and Electronic Engineers — IEEE
4. InterNational Electrical Testing Association — NETA
‘ a Acceptance Testing Specifications — ATS latest edition.
American National Standards Institute — ANSI 02
a. National Electrical Safety Code.
State and Local Codes and Ordinances.
Insulated Cable Engineers Association — ICEA
Occupational Safety and Health Administration — OSHA
National Fire Protection Association — NFPA
a. ANSI/NFPA 70: National Electrical
b. ANSI/NFPA 78: Lightning Protection Code
C. ANSI/NFPA 101: Life Safety Code

B. Allinspections and tests shall utilize the following references.
1. Project design specifications.
2. Project design drawings.
3. Manufacturers instruction manuals applicable to each particular apparatus.
4. Project list of equipment to be inspected and tested.

1.03 QUALIFICATIONS OF TESTING FIRM
A. The testing firm shall be an independent testing organization which can function as an unbiased

testing authority, professionally independent of the manufacturers, suppliers, and installers of
equipment.

o

©oNo

B. The testing firm shall b e regularly engaged in the testing of electrical equipment devices,
installations, and systems with at least five (5) years of documented experience.

C. The testing firm shall me et OSHA criteria for accreditation of testing labo ratories, or be a full
member company of the InterNational Electrical Testing Association (NETA) or qualified to be a
member of NETA.
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D. The lead on-site, technical person shall be currently certified by the InterNational Ele ctrical
Association (NETA) or National Institute for Ce rtification in Engineering Technologies (NICET)
in electrical power distribution system testing.

E. The testing firm shall utilize engineers and technicians who are regularly employed by the firm
for testing services.

F. The testing firm sh all submit proofo f the above qualifications with bid documents when
requested.

G. The terms used herewithin, such as test agency, test contractor, testing laboratory, or contractor
Test Company, shall be construed to mean the testing firm.

1.04 SUBMITTAL
A. Provide submittal per Contract General Conditions, Division 1, and Section 26 0510.
B. Qualification of testing firm.
C. Certified test reports.
D. Two copies of blank forms for checklists, test reports, and other related forms for Engineer's
review and approval.
1.05 GENERAL REQUIREMENTS

A. Routine insulation-resistance, continuity, and rotatio n tests for all distribution and utilizati on
equipment shall be performed, prior to and in addition to acceptance tests specified herein.

B. The testing firm shall notify the Engine er within 3 working days prior to commencement of any
testing.

C. Any system, material, o r workmanship which is found defective on the ba sis of Acce ptance
Tests shall be reported to the Engineer with corrective recommendations.

D. The testing firm shall maintain a written-record of all tests and, upon completion of project shall
assemble and certify a final test report.

E. Testreport.
1.06 SAFETY AND PRECAUTIONS

A. Safety practices shall include, but are not limited to the following requirements:
Occupational Safety and Health Act.

Accident Prevention Manual for Industrial Operations, National Safety Council.
Applicable state and local safety operating procedures.

Owners safety practices.

National Fire Protection Association - NFPA 70A.

American National Standards for Personnel Protection.

B. All tests shall be perfo rmed with a pparatus de-energized. Exceptio ns must be thorou ghly
reviewed to identify safety hazards and devise adequate safeguards.

C. The testing firm shall have a designated safety representative on the project to supervise the
testing operations with respect to safety.

D. Test Report:
1. The test report shall include the following:

oabhwN =

a. Summary of project.
b. Listing of equipment tested.
C. Test results.
d. Recommendations.
2. Furnish copies of the complete rep ort to the Engine er as directed int he contract
documents.

1.07 INSPECTION AND TEST PROCEDURES
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Contractor to provide the testing arm with a copy of related cont ract documents such as
drawings, specifications, engineer reviewed submittals, coordination study report including all
relay settings and other necessary information.

Contractor to supply a suitable source of power to each site per testing firm requirements.

Contractor shall notify the testing firm when equipment becomes available for acceptance tests.
Work shall be coordinated to expedite project scheduling.

Testing firm to review and evaluate all received documents and notify Contractor and Engineer
of any shortcoming documents and/or other requirements immediately.

Testing firm to provide and comply with the following:

1. Acceptance test procedures for each individual equipment listed on Part 1 of this se ction
for Engineer review and approval prior to any test and after thorough evaluation of the
system. Testing shall co nform to the international Electrical Testing Association (NETA)
specifications and standards for electrical power distribution equipment and systems and
manufacturer's instructions.

Refer to each individual specification section for testing requirements and comply.

Inspect installed equipment and report any discrepancy and deficien cy with contra ct
documents and governing codes prior to testing.

SEN

1.08 SYSTEM FUNCTION TEST

A.

Perform system function test upon completion of equipment test as defined in this section. It is

the purpose of system function tests to prove the proper interaction of all se nsing, processing,

and action devices.

Implementation.

1. Develop test param eters for the purpose of  evaluation pe rformance ofa Il integral
components and their functioning as a complete unit within design requirements.

2. Test all interlocking devices.

3. Record the operation of alarms and indicating devices.

1.09 DEFICIENCIES

A. All deficiencies reported by testing firm to be corrected by Contractor and Acceptance Test to

be re-done accordingly.
END OF SECTION
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SECTION 26 0510
GENERAL ELECTRICAL REQUIREMENTS
PART 1 GENERAL
1.01 RELATED DOCUMENTS

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

B. All Specification Sections under Division 26.
1.02 SUMMARY

A. This Section includes:

Definitions.

Excavation.

Coordination of work.

Cleaning, patching repairing and painting.
Guarantees.

. Field test.

1.03 REFERENCES

A. American National Standards Institute, Inc. (ANSI) Publications:
1. C2 - National Electrical Safety Code.

B. California Code of Regulations (CCR) Publications:
1. Title 8, Industrial Relations.
2. Title 19, State Fire Marshal Regulations.
3. Title 24, Part 2, Energy Conservation Standards.
4
5
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Title 24, Part 3, CCR, California Electrical Code.
Title 24, Part 9, CCR, California Fire Code.

C. National Electrical Manufacturers Association (NEMA) Publication: 1CS6-93 Enclosures for
Industrial Controls and Systems.

D. National Fire Protection Association (NFPA) Publications:

1. 70B Recommended Practice for Electrical Equipment Maintenance.
2. NFPA 101 Life Safety Code.

E. State of California Public Utilities Commission (Cal. P.U.C.) Publications:
1. G.O. 95 Rules for Construction of Underground Electrical Supply and Communications
Rules for Overhead Electric Line Construction.
2. G.0. 128 Systems.

1.04 DEFINITIONS

A.  The following definitions apply to terms used in these standards.

1. The words "work" or "electrical work™ include products, labor, equipment, tools,
appliances, transportation, and all related items directly or indirectly required to complete
the specified and indicated electrical installation.

2. The world "concealed” shall meant that the installation will not be visible when all
permanent or removable elements of the construction are in place. The word "exposed”
shall mean that the installation is visible when all permanent or removable elements of the
construction are in place.

3. The word "code" shall mean any and all regulations and requirements of regulatory
bodies, public and private, having jurisdiction over the work involved.

4. The word "product” used in Division 26 means all material, equipment, machinery, and/or
appliances directly or indirectly required to complete the specified and/or indicated
electrical work.

5. The words "standard product” shall mean a manufactured product, illustrated and/or
described in catalogs or brochures, that is in general distribution prior to the date of issue
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of construction documents. Products will generally be identified by means of a specific
catalog number and manufacturer's name.
6. "Provide" means furnish, install, connect and test unless otherwise noted.
7. The words "conduit" and "duct" are used interchangeably, and have the same meaning.
8. "UFER" Ground: See Section 26 0526, "Grounding and Bonding".

1.05 DRAWINGS AND SPECIFICATIONS

A.

Electrical drawings are diagrammatic but shall be followed as closely as actual construction and
work of the other sections shall permit. Size and location of equipment is drawn to scale
wherever possible.

Drawings and specifications are for the assistance and guidance of the Contractor. Exact
locations, distances, and levels will be governed by the building. The Contractor shall make
use of data in all the contract documents and verify information at the building site.

In any case where there appears to be a conflict or ambiguity between that which is shown on
the electrical drawings or in the electrical specifications and any other part of the Contract
Documents, it shall be understood that the greater quantity or the better quality shall be used
unless a written decision by the owner’s representative has been obtained.

Drawings and specifications are intended to complement each other. Where a conflict or
ambiguity exists between the requirements of the drawings and the specifications, request
clarification. Do not proceed with work without direction.

The Architect shall interpret the drawings and the specifications. The interpretation by the
Architect as to the true intent and meaning thereof and the quality, quantity, and sufficiency of
the materials and workmanship furnished there under shall be accepted as final and
conclusion.

In the case of conflicts or ambiguities not clarified prior to the bidding deadline, use the most
costly alternative (better quality, greater quantity, and larger size) in preparing the bid. A
clarification will be issued to the successful bidder as soon as feasible after the award and, if
appropriate, a deductive change order will be issued. No additional cost shall be approved for
failure to use the most costly alternative in the bid.

Where items are specified in the singular, this division shall provide the quantity as shown on
drawings plus any spares or extras indicated on the drawings or in the specifications.

RECORD DRAWINGS

1. Onone (1) set of contract drawings, kept at the site during construction, mark all work that
is installed differently from that shown on plans, including revised circuitry, material or
equipment. Sufficient dimensions shall be provided to locate all materials installed
beneath and outside the building including, but not limited to, underground conduits,
cabling, ground rods, and stubouts.

2. All changes or revisions to the contract drawings including, but not limited to, those
indicated by amendment, change order, field order, written response to RFI/RFC or other
contractual means shall be kept current as the work progresses and shall be incorporated
onto the final record drawings.

3. Accurately locate and dimension all underground and embedded conduit runs on the
record drawings.

4. The marked drawings shall be kept current as the work progresses and shall be available
for inspection upon request. At the close of construction, prepare a set of accurate
reproducible record drawings and turn them over to the Architect. The correct and
completed record drawings are a prerequisite to final contract payment.

a. As part of the reproducible record drawings, the Contractor shall produce full size
reproducible drawings with the: Final panelboard schedules as modified during
construction and final light fixture schedule as modified during construction.

b. These drawings shall be on Architectural base sheets and numerically sequenced to
follow the last "E" sheet.

5.  As part of the reproducible record drawings, the Contractor shall produce full size
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reproducible drawings for all signal systems which shall include exact "As-Built" device
locations, "As-Built" interconnection drawings, and "As-Built" riser diagrams, and provide
one set in the panel board, motor control center, or main distribution panel.

1.06 EXAMINATION OF SITE

A.  Examination of the building site shall be made by the Contractor. The Contractor shall compare
it with the drawings and specification and satisfy himself as to the conditions under which work
is to be performed. The Contractor shall, at such time, ascertain and check the locations of
existing structures or equipment which may affect his work.

1.07 EXCAVATION

A.  Prior to starting excavation or trenching, the Contractor shall perform an underground Site
Survey utilizing an electronic locator to verify the exact location of all existing underground
utility piping, conduits and conductors. The Contractor shall submit for approval a site survey
report to the Architect within five (5) working days after the survey is performed. The Site
Survey Report shall show the horizontal location for existing utilities and identify any possible
conflicts between the new work and existing utilities.

1.08 PERMITS, FEES AND INSPECTIONS
A. Permits, fees, and inspections shall be arranged for and paid by the Contractor.

B. The Contractor shall present to the Architect, properly signed certificates of the final inspection
before work will be accepted.

1.08 ELECTRO-MECHANICAL REQUIREMENTS

A.  The power wiring, safety switches, combination controllers (indicated on electrical plans), circuit
breakers, and motor contro!l equipment forming a part of motor-control centers or switchgear
assemblies, and the electrical connection of the mechanical equipment to the electrical power
source shall be included under Division 26.

B.  The electrical components of mechanical equipment including, but not limited to, motors, motor-
starters, control or pushbutton stations, float-pressure switches, solenoid valves, thermostats,
junction boxes, and other devices functioning to control mechanical equipment shall be
provided under Division 23. Interconnecting wiring for packaged equipment shall be provided
as an integral part of the equipment.

C. Control Wiring: Installation of line and low voltage conduit, wiring and junction/outlet boxes not
shown on the electrical drawings but required for controlling or monitoring mechanical
equipment systems shall be furnished and installed under Division 23. Installation of these shall
comply with the requirements of Division 26.

D.  If substitution of controls or mechanical equipment other than that specified requires any
changes in the electrical work from that shown on the plans or specified in Division 26, any
additional cost of the equipment or electrical work shall be the responsibility of Division 23.

1.10 REQUIREMENTS OF REGULATORY AGENCIES

A. Perform work in accordance with all pertaining status, ordinances, laws, rules, codes,
regulations, standards local codes and the lawful orders of all public authorities having
jurisdiction, the same as if repeated in full herein without limitations.

1.11 SUBMITTALS

A.  Submittal requirements for Division 26 shall be in accordance with Division 1 except as
modified herein. All time requirements shall be based on the notice to proceed date of the
General Contract. All materials and equipment furnished under Division 26 shall; be submitted
to the Architect for approval. Such approval shall be in writing from the Architect including that
which is exactly as specified. Any materials or equipment installed without written approval
shall be subject to immediate removal. Approval of material or equipment shall in no way
obviate compliance with the contract documents.

B. Submittals shall be packaged separately for each system or major piece of equipment and
reviewed by the Contractor for verification of compliance with the contract documents prior to
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submitting to the Architect. Separate, bound submittals shall be provided for each specification
section to the Architect. All interface between specification sections shall be indicated in each
submittal.

C. All materials and equipment shall be new and shall bear the inspection label of the
Underwriters Laboratories (UL) where applicable. Materials and equipment shall be the latest
standard product and shall be of the grade indicated by the trade names given.

D. The work shown on the contract drawings is engineered and designed to accommodate the
equipment described hereinafter in these specifications.

E. Equipment submittal shall include manufacturer’'s name, model, type, number, finish, size and
capacity of the equipment at the given conditions. This information shall be provided in bound
submittals, each containing an index and all submittals. Provide seven (7) copies of each
submittal. The title shall provide the project name, system identity, the specification number,
and the Contractor's name and address. This submittal shall be in addition to the shop
drawings hereinafter specified. Partial submittals of material submitted from time to time are
not acceptable and may be returned without review.

F. Submittals shall be reviewed by the Architect for compliance with the contract documents.
Submittals found to be incomplete or not in compliance with the contract documents shall be
returned for re-submittal. The Architect shall review the original submittal and one (1) re-
submittal per section (if required). The Contractor shall reimburse the Architect for all
subsequent submittal review.

G. Shop drawings for service entrance equipment shall be submitted to and approved by the
serving utility company metering shop prior to submittal to the Architect and Ptan Department.

H. Equipment Layout Drawings: "Equipment Layout Drawings" shall be provided for each
equipment room, yard or area containing equipment items furnished under Division 26. Layout
drawings shall consist of a plan view of the room or area (to a ¥ inch =1 foot — 0 inch minimum
scale) showing projected outlines of all equipment, complete with dotted lines indicating all
required clearances, including all clearances needed for removal or service. Location of all
conduit and pull boxes shall be indicated. Drawings shall indicate any and all conflicts with
other trades. ‘

I.  All work, materials and equipment shall conform to the following standards: |
1. Basic Electrical Regulations, Title 24, State Building Standards, California Code of ‘

Regulations

National Electrical Code

Institute of Electrical and Electronic Engineers (IEEE)

County and City Electrical Codes

American National Standards Institute (ANSI)

American Society for Testing and Materials Standard Tests (ASTM)

Uniform Building Code (UBC)

State Industrial Accident Commission (IAC)

. Insulated Power Cable Engineers Association (ICEA)

10. National Electric Manufacturers Association (NEMA)

11. National Fire Protection Association (NFPA)

12. Occupational Safety and Health Act (OSHA)

13. Underwriters’ Laboratories, Inc. (UL)

14. American Disabilities Act (ADA)

15. National Electrical Contractors Association Standards for Construction (NECA)

16. California State and Local Fire Marshal

J.  Certified Test Reports: Certified Test Reports are reports of tests conducted on previously
manufactured materials or equipment identical to that proposed for use. Before delivery of
materials and equipment, submit certified copies of test reports specified in the individual
sections.

CENDO AN

K.  Factory Tests: Factory Tests are tests which are required to be performed on the actual
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. materials or equipment proposed for use. Submit results of the tests in accordance with the
requirements for laboratory test results of this contract.

L.  Operation and Maintenance Manual: Furnish an operation and maintenance manual covering
the stipulated electrical systems and equipment. Seven copies of the manual, bound in the
hardback binders or approved equivalent, shall be provided to the Owner’'s Representative.
Furnish one complete manual prior to the time that system or equipment tests are performed.
Furnish the remaining manuals before the contract is completed. The manual shall be complete
in all respects for all equipment, controls, accessories, and appurtenances stipulated. All wiring
diagrams shall specifically cover the installed system indicating zones, spare zones and spare
capacity, wiring, and components added to the system. Typical drawings will not be accepted.

M. Special Submissions:
1. Test reports for the following:
a. Ground fault devices.
b. Megger Readings: Ground system, motors, feeders, switchboards, motor control
centers and switchgear.
Voltage Readings: Distribution, service, motors, and transformers.
High Voltage switchgear and unit substations.
Fire Alarm System.
Power system testing by independent electrical testing laboratory.
g. Emergency generator
2. A system short circuit on the normal and emergency systems based on available fault
symmetrical current as indicated on drawings at high voltage service and emergency
generator, calculated by the per unit method or in accordance with the latest Institute
Electrical and Electronics Engineers, Inc. (IEEE) recommendations. Reports shall be
submitted in copies bound with a stiff cover and shall indicate calculated fault values and
equipment ampere interrupting capacities (AIC) for each equipment including downstream
panelboards, elevator controllers, dimmer banks, motor control centers, package
‘ equipment specified under Division 15, and individual feeder loads. AIC ratings shall be a
minimum of 110% of calculated fault values. Reports shall include actual lengths and
materials for each feeder per installing Contractor. It shall also include a tabular
comparison of equipment withstand and AIC ratings, and calculated fault current at each
equipment.

1.12 INCOMING SERVICE

A. Every effort has been made to determine as accurately as possible the requirements of the
electrical and communication services. However, before submitting his bid, the Contractor shall
verify the locations shown on the plans and shall include sufficient funds for materials and labor
for extensions of lines to service locations which are acceptable to the Owner, etc. In addition,
all costs levied by the Owner or any other work which is required for electrical, signal and
telephone service to the project must be included, at no additional cost to the Owner.

~oao0

B. Before any work is started on these facilities, verify all electrical, civil, architectural, and
structural, dimensional and other requirements related to these facilities with the Owner, and
examine the site, and its conditions and include for them in bid. No exception to this shall be
permitted, and there shall be no cost to Owner should Contractor not take into account the
existing site conditions.

C. Should any major changes to the work indicated be necessary to comply with the service
requirements, notify the Architect at once and cease all work affected until approval for required
modifications has been obtained from the Architect.

D.  Within five days after award of Contract, notify Owner that the project is under construction and
furnish them the dates on which the various services will be required. Coordinate with adequate
notice, outages required for incoming services to the project.

1.13 SUBSTITUTIONS
A.  Equipment submitted for substitution must fit the space conditions shown on the drawings,
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E.

leaving adequate room for maintenance around all equipment. A minimum of 48 inches (or
more if required by Code) must be maintained clear in front of all electrical panels, starters,
gutters or other electrical apparatus. Submit drawings showing the layout, size, and exact
method of interconnection of conduit, wiring and controls, which shall conform to the
manufacturer’'s recommendations and these specifications. The scale of these drawings shall
be the scale of the contract drawings. The Contractor shall bear the excess costs, by any and
all crafts, for fitting the equipment into the space and the system designated. Where additional
labor or material is required to permit equipment submitted for substitution to function in an
approved manner, this shall be furnished and installed by the Contractor without additional cost
to the Owner.

No substitutions will be allowed for materials or equipment if three (3) or more manufacturers
are indicated No substitutions will be allowed if not submitted within 30 days after notice to
proceed.

An item submitted for substitution does not constitute an "equal” unless approval by the
Architect has been given in writing.

Equipment submitted for substitution shall be approved in writing by the Architect and shall be

accompanied by the following:

1. A sample of each item submitted for substitution shall accompany the submittal if
requested by the Architect.

2. A unit price quotation shall be provided with each item intended for substitution. This
quote shall include a unit price for the specified item and a unit price for the intended
substitute item. The Contractor shall also provide a total (per item) of the differential
payback to the Owner should the intended substitute item be approved as equivalent to
that which is specified.

3. The Contractor shall reimburse the Owner for the additional services required by the
Architect to review and process substitutions.

Substitutions shall be approved in writing by the Architect. The determination of the Architect
shall be final.

1.14 WARRANTY

A.

B.

Warranty requirements for Division 26 shall be in accordance with Division 1 except as modified
herein.

All materials and equipment provided shall be warranted for a minimum period of one (1)-year
from the official date of completion. In addition, provide two (2)-year extended warranty, for a
total of three (3)-years, for the following items:

1. Distribution Switchboards.

2. Disconnect Switches.

3. Panelboards.

4.  Circuit Breakers.

The Contractor shall provide all labor and materials required to correct problems which develop
during the warranty period due to defective materials of faulty workmanship. The labor and
materials to do this work shall be provided at no additional cost to the Owner.

Within one (1)-month prior to the expiration of the warranty period, the Contractor shall correct
any and all defects covered by the warranty. This shall include tightening to original
specifications of all bolted connections.

Warranty certificates shall be made out to Owner and shall be delivered to the Architect at the
completion of the installation.

All equipment shall be guaranteed to be supported in such a way as to be free from
objectionable vibration and noise.

1.15 OPERATION AND MAINTENANCE MANUALS

A.

The Contractor shall furnish operation and maintenance manuals for each electrical system and
for each piece of equipment. The complete manual, bound in hardback binders, or an
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approved equivalent, shall be provided to the Architect. Provide Seven (7) copies of each
manual. One (1) manual shall be furnished prior to the time that system or equipment tests are
performed, and the remaining manuals shall be furnished one (1) week before the final job visit
is made. The following identification shall be inscribed on the cover; the words "OPERATION
AND MAINTENANCE MANUAL", the name and location of the building, the name of the
Contractor, and the contract number.

The manual shall include the names, address, and the telephone numbers of each
Subcontractor installing equipment and systems, and of the local representatives for each item
of equipment and each system. The manual shall have a table of contents and be assembled
to conform to the table of contents with tab sheets placed before instructions covering each
subject. The instruction sheet shall be legible with large sheets of drawings folded in. The
Manual shall include, but not limited to, the following:

System layout showing components.

Devices and controls.

Wiring and control diagrams showing operation and control of each component.
Sequence of operation describing start-up, operation, and shutdown.

Functional description of the principal system components.

Installation instructions.

Maintenance and overhaul instructions.

Lubrication schedule including type, grade, temperature, range, and frequency.

. Safety precautions, diagrams and illustrations.

10. Test procedures.

11. Performance data.

12. Parts list.

The parts list for equipment shall indicate the sources of supply, recommended spare parts,
and the service organization which is reasonably convenient to the building sit. The manual
shall be complete in all respects for all equipment, controls, and accessories provided.

©CENDO A LN

1.16 COORDINATION OF ALL WORK

Job Visits by the Architect:

1. Periodic visits to the job by the Architect are for the express purpose of verifying
compliance with the contract documents.

2. Such visits shall not be construed as construction supervision. Neither shall such visits be
construed as making the Architect responsible for providing a safe place for the
performance of the work by the Contractor or the Contractor's employees or the safety of
the supplies of the Contractor or his Subcontractors.

Temporary Electrical Service:

1. The Contractor shall provide labor and materials required for the installation and
maintenance of temporary lighting and required power sources for the Contractor's
equipment inside the building or construction site and for pedestrian walkways during the
period of construction.

2. The building or construction site shall be sufficiently illuminated so that construction work
can be safely performed. Special attention shall be given to adequately lighting stairs,
ladders, pedestrian walkways, floor openings, etc. Walkway lights shall be controlled by a
switch within the building or construction site.

3. Power shall be on and all lighting shall be in operation before painting work commences.

Posted Operating Instructions:

1. Operating instructions shall be provided by the Contractor at the conclusion of the project
for each system and each principal piece of equipment for the use of operating and
maintenance personnel. The operating instructions shall include wiring and control
diagrams showing the entire system, including, but not limited to, equipment, devices, and
control sequences. All operating instruction shall be approved by the Architect.

2. Operating instructions shall be typewritten or engraved and shall be framed under glass or
in approved laminated plastic and posted adjacent to each principal piece of equipment
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and shall include such instructions as start up, proper adjustment, operation, lubrication, ‘
shutdown, safety-precautions, procedure in the event of equipment failure, and any other
necessary items of instructions as recommended by the manufacturer of unit.
3. Operating instructions exposed to the weather shall be made of weather-resisting
materials or shall be suitably enclosed to be weather protected. Operating instructions
shall not face when exposed to sunlight and shall be secured to prevent easy removal or
peeling.

1.17 TRAINING

A, User staff and maintenance personnel shall be thoroughly trained (minimum four (4)-hours) in
the use of each system or major piece of equipment installed. This training shall be provided a
part of the Contractors bid to supply the system or equipment.

1.18 DELIVERY AND STORAGE

A.  Equipment and materials shall be properly stored, adequately protected, and carefully handied
to prevent damage before and during installation. Equipment and materials shall be handled,
stored, and protected in accordance with the manufacturer’'s recommendations and as
approved by the Architect. Electrical conduit shall be stored to provide protection from the
weather and accidental damage. Plastic conduit shall be stored on even supports and in
locations not subject to direct sunrays or excessive heat. Cables shall be sealed, stored, and
handled carefully to avoid damage to the outer covering or insulation and damage from
moisture and weather. Damaged or defective items shall be replaced with new items a no cost
to the Owner. The Architect shall determine if a damaged or defective item is to be replaced
with a new item. The decisions by the Architect in these matters shall be final.

END OF SECTION
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SECTION 26 0519
BUILDING WIRES AND CABLE

PART 1 GENERAL
1.01 SECTION INCLUDES

A.  Wire and cable for 600 volts and less.

B. Wiring connectors and connections.
1.02 RELATED SECTIONS

A.  Section 31 2316 - Excavation.

B. Section 31 2323 - Fill and Backfill: Bedding and backfilling.

C. Section 26 0553 — Identification for Electrical Systems.
1.03 REFERENCES

A.  NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National
Electrical Contractors Association; 2010.

B. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2003.

C. NFPA 70 - National Electrical Code; National Fire Protection Association; 2014.
1.04 SUBMITTALS
See Section 01 3000 - Submittals, for submittal procedures.
Product Data: Provide for each cable assembly type.
Test Reports: Indicate procedures and values obtained.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency.

E. Project Record Documents: Record actual locations of components and circuits.
1.05 QUALITY ASSURANCE
A.  Conform to requirements of NFPA 70.

B.  Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience and with service facilities within
100 miles (160 km) of Project.

C. Products: Furnish products listed and classified by Underwriters Laboratories Inc. as suitable
for the purpose specified and indicated.

PART 2 PRODUCTS
2.01 WIRING REQUIREMENTS

A. Concealed Dry Interior Locations: Use only building wire in raceway or nonmetallic-sheathed
cable.

oo w>

Exposed Dry Interior Locations: Use only building wire in raceway.
Above Accessible Ceilings: Use only building wire in raceway.
Wet or Damp Interior Locations: Use only building wire in raceway.

moow

Exterior Locations: Use only building wire in raceway, direct burial cable, or service-entrance
cable.

m

Underground Installations: Use only building wire in raceway, direct burial cable, or service-
entrance cable.

G. Use solid conductor for feeders and branch circuits 10 AWG and smalier.
H. Use stranded conductors for control circuits.
I.  Use conductor not smaller than 12 AWG for power and lighting circuits.
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Use conductor not smaller than 16 AWG for control circuits.
Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet (25 m).
Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet (60 m).
. Conductor sizes are based on copper.
2.02 BUILDING WIRE
A. Description: Single conductor insulated wire.

B. Conductor: Copper.
1. For Sizes Smaller Than 4 AWG: Copper.

C. Insulation Voltage Rating: 600 volts.

D. Insulation: NFPA 70, Type THHN/THWN or Type XHHW.
1. For Feeders and Branch Circuits Smaller Than 4 AWG: Type THHN/THWN or XHHW.
2. For Feeders and Branch Circuits Larger Than 4 AWG and larger: Type TW.

E. Insulation: Thermoplastic material rated 75 degrees C.
2.03 SERVICE ENTRANCE CABLE
A. Description: NFPA 70, Type USE.

B. Conductor: Copper.
1. For Sizes Smaller Than 4 AWG: Copper.
2. For Sizes 4 AWG and Larger: Copper.

C. Insulation Voltage Rating: 600 volts.
D. Insulation: Type XHHW.,
2.04 WIRING CONNECTORS

A. Factory fabricated wiring connectors of size, ampacity rating, material, type, and class for
application and service indicated. Furnish products listed and classified by testing firm
acceptable to the authority having jurisdiction.

PART 3 EXECUTION
3.01 EXAMINATION
A.  Verify that interior of building has been protected from weather.
B. Verify that mechanical work likely to damage wire and cable has been completed.
C. \Verify that raceway installation is complete and supported.
D. Verify that field measurements are as indicated.
3.02 PREPARATION
A. Completely and thoroughly swab raceway before installing wire.
3.03 INSTALLATION
A. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA

B. Route wire and cable as required to meet project conditions.
1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination is indicated and routing is not shown, determine exact
routing and lengths required.

3. Include wire and cable of lengths required to install connected devices within 10 ft (3000
mm) of location shown.

Use wiring methods indicated.

Pull all conductors into raceway at same time.

Use suitable wire pulling lubricant for building wire 4 AWG and larger.
Protect exposed cable from damage.

O

mmo o
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N.

0.

Support cables above accessible ceiling, using plastic cable ties to support cables from
structure or ceiling suspension system. Do not rest cable on ceiling panels.

Use suitable cable fittings and connectors.
Neatly train and lace wiring inside boxes, equipment, and panelboards.
Clean conductor surfaces before installing lugs and connectors.

Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.

Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger. Tape
uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of
conductor.

Use solderless pressure connectors with insulating covers for copper conductor splices and
taps, 8 AWG and smaller.

Use insulated spring wire connectors with plastic caps for copper conductor splices and taps,
10 AWG and smaller.

Identify and color code wire and cable under provisions of Section 26 0553. Identify each
conductor with its circuit number or other designation indicated.

3.04 FIELD QUALITY CONTROL

A.
B.
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Inspect and test in accordance with NETA STD ATS, except Section 4.
Perform inspections and tests listed in NETA STD ATS, Section 7.3.2.
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SECTION 26 0526
GROUNDING AND BONDING
PART 1 GENERAL
1.01 SECTION INCLUDES
A.  Grounding and bonding components.

B. Provide all components necessary to complete the grounding system(s) consisting of:
Existing metal underground water pipe.

Metal underground water pipe.

Metal frame of the building.

Steel water storage tank and supports.

Concrete-encased electrode.

Existing metal underground gas piping system.

Metal underground gas piping system.

Rod electrodes.

. Plate electrodes.

1.02 RELATED SECTIONS
A. Section 03 3000 - Cast-in-Place Concrete.
1.03 REFERENCES

A. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2003.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2014.
1.04 PERFORMANCE REQUIREMENTS
A.  Grounding System Resistance: 25 ohms.
1.05 SUBMITTALS
See Section 01 3000 - Submittals for submittals procedures.
Product Data: Provide for grounding electrodes and connections.

CoNOOR~LN =

Test Reports: Indicate overall resistance to ground.

oo >

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency specified under Quality Assurance. Include instructions for storage,
handling, protection, examination, preparation, and installation of product.

Project Record Documents: Record actual locations of components and grounding electrodes.

mom

. Certificate of Compliance: Indicate approval of installation by authority having jurisdiction.
1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

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

C. Products: Listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicated.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Cooper Power Systems: www.cooperpower.com.
B. Framatome Connectors International: www.fciconnect.com.
C. Lightning Master Corporation: www.lightningmaster.com.
2.02 ELECTRODES
A. Manufacturers:
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B.

C.

1. Cooper Power Systems: www.cooperpower.com.

2. Framatome Connectors International: www.fciconnect.com.
3. Lightning Master Corporation: www.lightningmaster.com.

4. Substitutions: See Section 01 6000 - Product Requirements.
R
1.
2.

od Electrodes: Copper-clad steel.
Diameter: 3/4 inch (19 mm).
Length: 10 feet (3000 mm).

Foundation Electrodes: 2/0 AWG.

2.03 CONNECTORS AND ACCESSORIES

moow»

Mechanical Connectors: Bronze.

Exothermic Connections: Cadweld.

Wire: Stranded copper.

Grounding Electrode Conductor: Size to meet NFPA 70 requirements.

Grounding Welt:
1. Well Pipe: 8 inch (200 mm) by 24 inch (600 mm) long clay tile or concrete pipe with belled
end.

2. Well Cover: Cast iron with legend "GROUND" embossed on cover.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

Verify existing conditions prior to beginning work.
Verify that final backfill and compaction has been completed before driving rod electrodes.

3.02 INSTALLATION

A

B.

o

IO mm

Install ground electrodes at locations indicated. install additional rod electrodes as required to
achieve specified resistance to ground.

Provide grounding well pipe with cover at rod locations where indicated. Install well pipe top
flush with finished grade.

Install 4 AWG bare copper wire in foundation footing.

Provide grounding electrode conductor and connect to reinforcing steel in foundation footing.
Bond steel together.

Provide bonding to meet requirements described in Quality Assurance.
Bond together metal siding not attached to grounded structure; bond to ground.
Bond together reinforcing steel and metal accessories in pool and fountain structures.

Install ground grid under access floors. Construct grid of 2 AWG bare copper wire installed on
24 inch centers both ways. Bond each access floor pedestal to grid.

Bond together each metallic raceway, pipe, duct and other metal object entering space under
access floors. Bond to underfloor ground grid. Use 2 AWG bare copper conductor.

Provide isolated grounding conductor for circuits supplying electronic cash registers, personal
computers, and all other electronic equipment.

Provide grounding and bonding in patient care areas to meet requirements of NFPA 99 and
NFPA 70.

Equipment Grounding Conductor: Provide separate, insulated conductor within each feeder
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.

3.03 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA STD ATS except Section 4.
B. Perform inspections and tests listed in NETA STD ATS, Section 7.13.
Riverside County FS 77 26 0526 - 2 GROUNDING AND BONDING FOR

ELECTRICAL SYSTEMS




STK Architecture, Inc. March 2018

SECTION 26 0529
HANGERS AND SUPPORTS

PART 1 - GENERAL
RELATED DOCUMENTS

1.01

1.02

1.03

1.04

1.05

1.06

1.07
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A

Drawings and general provisions ofthe Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

A.

This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

DEFINITIONS

A.
B.
C.

EMT: Electrical metallic tubing.
IMC: Intermediate metal conduit.
RMC: Rigid metal conduit.

PERFORMANCE REQUIREMENTS

A. Delegated Design: De sign supports for multip le raceways, including co_mprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of suppo rted
systems and its contents.

C. Design equipment supports capable of supp orting combined operating weight of suppo rted
equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear , and pullout force to resi st maximum loads
calculated or imposed for this Proje ct, with a minimum structural safety factor of [five] <Insert
number> times the applied force.

SUBMITTALS

A. Product Data: For the following:

1.  Steel slotted support systems.
2. Nonmetallic slotted support systems.

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following:

1. Trapeze hangers. Include Product Data for components.

2. Steel slotted channel systems. Include Product Data for components.

3. Nonmetallic slotted channel systems. Include Product Data for components.
4.  Equipment supports.

C. Welding certificates.

QUALITY ASSURANCE

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

B. Comply with NFPA 70,

COORDINATION

A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

HANGERS AND SUPPORTS
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PART 2 - PRODUCTS
2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. Available Manufacturers: Subjectt o compliance with requi rements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to, the

following:
2. Manufacturers: Subjectto compliance with requirements, provide products by one of the
following:
a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
C. ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.

g. Wesanco, Inc.
3. Metaliic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
4. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4,
5. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
6. Channel Dimensions: Selected for applicable load criteria.

B. Nonmetallic Slotted Support Systems: Structural-grade, fa ctory-formed, glass-fiber-resin
channels and angles with 9/16-inch- (14-mm-) diameter holes at a maximum of 8 inches (200
mm) on center, in at least 1 surface.

1. Available Manufacturers: Subjectt o compliance with requi rements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to, the

following:
2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
C. Fabco Plastics Wholesale Limited.
d. Seasafe, Inc.

3. Fittings and Accessories: Products of channel and angle manufacturer and designed for
use with those items.

4.  Fitting and Accessory Materials: Same as ch annels and angles, except metal items may
be stainless steel.

5. Rated Strength: Selected to suit applicable load criteria.

C. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

D. Conduit and Cable Support Devices: Steel, Steel and mall eable-iron hangers, clamps, and
associated fittings, designed for types and sizes of raceway or cable to be supported.

E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of condu ctor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

F. Structural Steelfor Fab ricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

G. Mounting, Anchoring, and Attachment Components: ltems for fastening electrical items or their
supports to building surfaces include the following:
1. Powder-Actuated Fasteners: Threaded-steel stud, for use in h ardened portland cement
concrete, steel, orwood, with tensio n, shear, and pullout ca pacities appropriate for
supported loads and building materials where used.
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a. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorpo rated into the Work inclu de, but are not
limited to, the following:

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

1) Hilti Inc.

2) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.

3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated or stainless steel, for use
in hardened portland cement concrete with ten sion, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

a. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorpo rated into the Work inclu de, but are not
limited to, the following:

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

1) Cooper B-Line, Inc.; a division of Cooper Industries.

2) Empire Tool and Manufacturing Co., inc.

3) Hilti Inc.

4) ITW Ramset/Red Head:; a division of lllinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted sup port system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Stru ctural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

6.  Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

2.02 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A.

B.

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

Materials: Comply with requirements in Di vision 05 Section "Metal Fabri cations” for steel
shapes and plates.

PART 3 - EXECUTION
3.01 APPLICATION

A.

B.

C.

D.

Comply with NECA 1 and NECA 101 for app lication of hange rs and supp orts for ele ctrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings less
than stated in NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support

system, sized so capacity can be increased by at least 25 percent in future without exceeding

specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps or single-
bolt conduit clamps using spring friction action for retention in support channel.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.
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3.02 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC
may be supported by openings through structure members, as permitted in NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adeq uate to carry presenta nd future st atic loads within specified loading li mits.
Minimum static design load used for strength determination shall be weig ht of suppo rted
components plus 200 Ib (90 kg).

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1.
2.
3.

4.
5.

© N

To Wood: Fasten with lag screws or through bolts.

To New Concrete: Bolt to concrete inserts.

To Masonry: Approved toggle-type bolts on hollow masonry units and expansicn anchor
fasteners on solid masonry units.

To Existing Concrete: Expansion anchor fasteners.

Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standa rd-weight concrete 4 inches (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inches (100 mm) thick.

To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

To Light Steel: Sheet metal screws.

Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, controlen closures, pull andjun ction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing

bars.

3.03 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Di vision 05 Section " Metal Fabrications" for si te-
fabricated metal supports.

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

C. Field Welding: Comply with AWS D1.1/D1.1M.
3.04 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Con crete materials,
reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place
Concrete."

C. Anchor equipment to concrete base.

1.

Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, dia grams, instructions, and dire ctions furnished with items to be
embedded.

Install anchor bolts to elevations required for proper attachment to supported equipment.
Install anchor bolts according to anchor-bolt manufacturer's written instructions.
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3.05 PAINTING

A. Touchup: Clean fieldweld s and a braded areas of shop p aint. Paintexposed a reas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm).

B. Touchup: Comply with requirements in Division 09 painting Sections for cleaning and touchup

painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous
metal.

C. Galvanized Surfaces: Clea n welds, bolted connections, and abraded areas and a pply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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‘ SECTION 26 0533

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

B. Related Sections include the following:
1. Division 26 Section "Underground Ducts and Raceways" for exterior ductbanks,
manholes, and underground utility construction.

1.03 DEFINITIONS
A. EMT: Electrical metallic tubing.
ENT: Electrical nonmetallic tubing.
EPDM: Ethylene-propylene-diene terpolymer rubber.
FMC: Flexible metal conduit.
IMC: Intermediate metal conduit.
LFMC: Liquidtight flexible metal conduit.
LFNC: Liquidtight flexible nonmetallic conduit.
NBR: Acrylonitrile-butadiene rubber.
RMC: Rigid metallic conduit.
J.  RNC: Rigid nonmetallic conduit.
1.04 SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

T OmMmUOO®

B. Shop Drawings: For the following raceway components. Include plans, elevations, sections,
details, and attachments to other work.
1. Custom enclosures and cabinets.
2. For handholes and boxes for underground wiring, including the following:

a. Duct entry provisions, including locations and duct sizes.

b. Frame and cover design.

c. Grounding details.

d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.
e. Joint details.

C. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are
shown and coordinated with each other, based on input from installers of the items involved:
1. Structural members in the paths of conduit groups with common supports. _
2. HVAC and plumbing items and architectural features in the paths of conduit groups with

common supports.
D. Qualification Data: For professional engineer and testing agency.
E. Source quality-control test reports.
1.05 QUALITY ASSURANCE

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

. intended use.
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B.

Comply with NFPA 70.

PART 2 - PRODUCTS
2.01 METAL CONDUIT AND TUBING

A

B.

mmoo

c-Io

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

AFC Cable Systems, Inc.

Alflex Inc.

Allied Tube & Conduit; a Tyco International Ltd. Co.

Anamet Electrical, Inc.; Anaconda Metal Hose.

Electri-Flex Co.

Manhattan/CDT/Cole-Flex.

Maverick Tube Corporation.

0O-Z Gedney; a unit of General Signal.

. Wheatland Tube Company.

Rigid Steel Conduit: ANSI C80.1.

Aluminum Rigid Conduit: ANSI C80.5.

IMC: ANSI C80.6.

PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1.  Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch (1 mm), minimum.

EMT: ANSI C80.3.
FMC: Zinc-coated steel.
LFMC: Flexible steel conduit with PVC jacket.

Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:

NEMA FB 1; listed for type and size raceway with which used, and for application and

environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.

2. Fittings for EMT: Steel, compression type.

3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch (1 mm), with
overlapping sleeves protecting threaded joints.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies,
and compounded for use to lubricate and protect threaded raceway joints from corrosion and
enhance their conductivity.

CoxNOORAON=

2.02 NONMETALLIC CONDUIT AND TUBING

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. AFC Cable Systems, Inc.
2.  Anamet Electrical, Inc.; Anaconda Metal Hose.
3. Armnco Corporation.
4. CANTEXIInc.
5. CertainTeed Corp.; Pipe & Plastics Group.
6. Condux International, Inc.
7. ElecSYS, Inc.
8.  Electri-Flex Co.
9. Lamson & Sessions; Carion Electrical Products.
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