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SECTION 211000 - WATER-BASED FIRE-SUPPRESSION SYSTEMS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following fire-suppression piping inside the building:
1. Wet-pipe sprinkler systems.
B. Related Sections include the following:
1. Division 10 Section "Fire Extinguisher Cabinets" and "Fire Extinguishers" for cabinets and fire
extinguishers.
2. Division 22 Section "Facility Water Distribution Piping" for piping outside the building.
3

Division 28 Section "Fire Detection and Alarm" for alarm devices not specified in this Section.

C. All black steel sprinkler pipe shall have a wall thickness less than or equal to schedule 40 and greater
than schedule 10.

1. Exception: Pipe with a nominal pipe size of 6 inches and greater may be schedule 10.

D. Summary Table:

Item Summary
Underground service entrance Ductile Iron, restrained as required, with thrust blocks, transitioned
piping with bolted flange.
Mains: Schedule 40
Interior pipe type Branchlines: Threadable thinwall or schedule 40
Sprinkler Finish Flat Plate Concealed, except uprights and storage
Extended Coverage Not Allowed
Center of Tile Required, Center thirds are acceptable for rectangular tiles
Flexible Sprinkler Drops Designers preference
Calculations Required, use reduced flow data
Alarm Device Horn/Strobe
Flush Polished Brass 2-inlet
Caps: Knox required purchased by contractor, coordinate
FDC installation with local Fire Department
123005 Hyde Park Middle School 211000 - 1 WATER-BASED FIRE-SUPPRESSION

SYSTEMS



Cache County School District

1.3 DEFINITIONS

A. CPVC: Chlorinated polyvinyl chloride plastic.

B. CR: Chlorosulfonated polyethylene synthetic rubber.

C. High-Pressure Piping System: Fire-suppression piping system designed to operate at working pressure
higher than standard 175 psig.

D. PE: Polyethylene plastic.

E. Underground Service-Entrance Piping: Underground service piping below the building.

1.4 SYSTEM DESCRIPTIONS

A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is
connected to water supply. Water discharges immediately from sprinklers when they are opened.
Sprinklers open when heat melts fusible link or destroys frangible device. Hose connections are
included if indicated.

1.5 PERFORMANCE REQUIREMENTS

A. Standard Piping System Component Working Pressure: Listed for at least 175 psig.
B. Design sprinkler piping according to the following and obtain approval from engineer, prior to submitting
to other authorities having jurisdiction:

1. Design sprinkler system with the following 10% reduced flow data:
Flow data available at ---- .
Static — ##psi
Residual — ##psi @ ###Htgpm flowing
Date of Test — ##/##/#HHH: by --—--.
2. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses through
water-service piping, valves, and backflow preventers.
3. Sprinkler Occupancy Hazard Classifications:

Building Service Areas: Ordinary Hazard, Group 1.
Electrical Equipment Rooms: Ordinary Hazard, Group 1.
General Storage Areas: Ordinary Hazard, Group 1.
Libraries, Except Stack Areas: Light Hazard.

Library Stack Areas: Ordinary Hazard, Group 2.
Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
Office and Public Areas: Light Hazard.

@ poo0op

4.  Minimum Density for Automatic-Sprinkler Piping Design:
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C.

Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area.

Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area.
Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft. area.
Special Occupancy Hazard: As determined by authorities having jurisdiction.

aoow

5. Maximum Protection Area per Sprinkler:

Office Spaces: 225 sq. ft.

Storage Areas: 130 sq. ft.

Mechanical Equipment Rooms: 130 sq. ft.

Electrical Equipment Rooms: 130 sq. ft.

Other Areas: According to NFPA 13 recommendations, unless otherwise indicated.

PopoTw

6. Total Combined Hose-Stream Demand Requirement: According to NFPA 13, unless otherwise
indicated:

a. Light-Hazard Occupancies: 100 gpm for 30 minutes.
b. Ordinary-Hazard Occupancies: 250 gpm for 60 to 90 minutes.

7. Sprinklers are to be installed throughout the premises, as required by NFPA 13.

Seismic Performance: Fire-suppression piping shall be capable of withstanding the effects of
earthquake motions determined according to NFPA 13

1.6 SUBMITTALS

A. Product Data: For the following:

1. Piping materials, including dielectric fittings, flexible connections, and sprinkler specialty fittings.

2. Pipe hangers and supports, including seismic restraints.

3. Valves, including listed fire-protection valves, unlisted general-duty valves, and specialty valves
and trim.

4. Air compressors, including electrical data.

5. Sprinklers, escutcheons, and guards. Include sprinkler flow characteristics, mounting, finish, and
other pertinent data.

6. Hose connections, including size, type, and finish.

7. Fire department connections, including type; number, size, and arrangement of inlets; caps and
chains; size and direction of outlet; escutcheon and marking; and finish.

8. Alarm devices, including electrical data.

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

C. Fire-hydrant flow test report.

D. Seismic Calculations.

E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been
approved by authorities having jurisdiction, including hydraulic calculations, if applicable. Drawings are
to be approved by Engineer prior to submission to State Fire Marshal.

F. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance
requirements and as described in NFPA13 and NFPA 14, Include "Contractor's
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Material and Test Certificate for Aboveground Piping" and "Contractor's Material and Test Certificate for
Underground Piping."

Welding certificates.

Field quality-control test reports.

Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and
maintenance manuals.

1.7 QUALITY ASSURANCE

A.

B.

Installer Qualifications:

1. An experienced installer who has designed and installed fire-suppression piping similar to that
indicated for this Project and obtained design approval and inspection approval from authorities
having jurisdiction. The Engineer requires evidence to support the ability of the contractor to
perform work in the scope and volume as specified. A contractor, who cannot show such
experience, may be found not suitable to perform the work. The following are the approved
contractors for this project:

a. PRE-APPROVED CONTRACTORS LIST
Alta Fire
Certified Fire
Chaparral Fire
Delta Fire
Kimco Fire
Paradise Fire
Preferred Fire Protection
Quality Fire Protection
Fire Services Inc.
) FireTrol
) FireFly Fire Protection
) Simplex-Grinnell
)  State Fire DC Specialties
) The Safety Team
15)  Western Automatic
16)  Or prior approved equal
b. A contractor not listed in the “PRE-APPROVED CONTRACTORS LIST” must receive prior
approval from the engineer to bid this project.

= a2 22 OO NO O WN -
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Installer's responsibilities include designing, fabricating, and installing fire-suppression systems and
providing professional engineering services needed to assume engineering responsibility. Base
calculations on results of fire-hydrant flow test.

1. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by
a qualified professional engineer or NICET Level Ill technician.

Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:
Section IX.

NFPA Standards: Fire-suppression-system equipment, specialties, accessories, installation, and
testing shall comply with the following:

123005 Hyde Park Middle School 211000 - 4 WATER-BASED FIRE-SUPPRESSION
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1. NFPA 13, "Installation of Sprinkler Systems."
2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances."

E. International Conference of Building Code Officials codes and standards complying with the following:

1. IBC-2018, “International Building Code.”
2. IFC-2018, “International Fire Code.”

F. Utah Amendments
1. Title 15A

1.8 COORDINATION

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including
light fixtures, HVAC equipment, and partition assemblies.

1.9 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. Sprinkler Cabinets: Finished, wall-mounting, steel cabinet with hinged cover, with space for
minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers required by
NFPA 13 and sprinkler wrench. Include separate cabinet with sprinklers and wrench for each
type of sprinkler on Project.

1.10 General Engineering Quality

A. Unless noted otherwise the following applies:

1. The maximum water velocity shall not exceed 32-fps.

2. Submit the calculations using the reduced flow data.

3. When calculating flexible drops, the contractor shall use the maximum number of bends for the
associated length. The value is to be taken from the UL tests (unless the material is only FM
approved).

4. In the event of multiple (3) submittal rejections (including revise and resubmit) a meeting shall be
held at the engineer’s office at the engineer time of choosing and the designer, fire sprinkler
contractor, and general contractor shall be physically in attendance to discuss the required
modifications to the design.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:

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

123005 Hyde Park Middle School 211000 - 5 WATER-BASED FIRE-SUPPRESSION
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2.2 DUCTILE-IRON PIPE AND FITTINGS
A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell end and plain end.

1. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, Class 53, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron gland, rubber gasket, and steel
bolts and nuts.

B. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell end and plain end.

1. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.
2. Gaskets: AWWA C111, rubber.

2.3 C-900 TUBE AND FITTINGS
A PVC, AWWA Pipe: AWWA C900, Class 150, with bell end with gasket and spigot end.

1. Comply with UL 1285 for fire-service mains if indicated.

2. PVC Fabricated Fittings: AWWA C900, Class 150, with bell-and-spigot or double-bell ends.
Include elastomeric gasket in each bell.

3. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-bell ends.
Include elastomeric gasket in each bell.

4. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.

a. Gaskets: AWWA C111, rubber.

5. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern
or AWWA C153, ductile-iron compact pattern.
a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets,
and steel bolts.

2.4 STAINLESS STEEL IN BUILDING RISER

A. Continuous from the factory, no field formed fittings in the stainless steel riser. Field modifications are
not allowed. Restrain with thrust block, per NFPA 24, rods as required by manufacture.

1. Inlet: AWWA C900/DIP
2. Outlet: AWWA 606

123005 Hyde Park Middle School 211000 - 6 WATER-BASED FIRE-SUPPRESSION
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2.5 STEEL PIPE AND FITTINGS

A. Threaded-End, Standard-Weight Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A 795, hot-dip
galvanized where indicated and with factory- or field-formed threaded ends.

Cast-Iron Threaded Flanges: ASME B16.1.

Malleable-Iron Threaded Fittings: ASME B16.3.

Gray-Iron Threaded Fittings: ASME B16.4.

Steel Threaded Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106,
Schedule 40, seamless steel pipe hot-dip galvanized where indicated. Include ends matching
joining method.

5. Steel Threaded Couplings: ASTM A 865 hot-dip galvanized-steel pipe where indicated.

bl

B. Plain-End, Standard-Weight Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A 795 hot-dip
galvanized-steel pipe where indicated.

1. Locking-Lug Fittings: UL 213, ductile-iron body with retainer lugs that require one-quarter turn to
secure pipe in fitting not allowed.

C. Plain-End, Standard-Weight Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A 795 hot-dip
galvanized-steel pipe where indicated.

1. Steel Welding Fittings: ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11.
2. Steel Flanges and Flanged Fittings: ASME B16.5.

D. Grooved-End, Standard-Weight Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A 795, hot-dip
galvanized where indicated and with factory- or field-formed, roll-grooved ends.

1. Grooved-Joint Piping Systems:
a. Manufacturers:

Anvil International, Inc.

Central Sprinkler Corp.

Victaulic Co. of America.
Ward Manufacturing.

B WON -~
—_———

b. Grooved-End Fittings: UL-listed, ASTM A 536, ductile-iron casting with OD matching steel-
pipe OD.

c. Grooved-End-Pipe Couplings: UL 213 and AWWA C606, rigid pattern, unless otherwise
indicated; gasketed fitting matching steel-pipe OD. Include ductile-iron housing with keys
matching steel-pipe and fitting grooves, prelubricated rubber gasket listed for use with housing,
and steel bolts and nuts.

E. Threaded-End, Threadable, Thinwall Steel Pipe: ASTM A 135 or ASTM A 795, with wall thickness less
than Schedule 40 and greater than Schedule 10, and with factory- or field-formed threaded ends.

1. Cast-Iron Threaded Flanges: ASME B16.1.
2. Malleable-Iron Threaded Fittings: ASME B16.3.
3. Gray-lron Threaded Fittings: ASME B16.4.

123005 Hyde Park Middle School 211000 - 7 WATER-BASED FIRE-SUPPRESSION
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4. Steel Threaded Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106,
Schedule 40, seamless steel pipe.
5. Steel Threaded Couplings: ASTM A 865.

Plain-End, Threadable, Thinwall Steel Pipe: ASTM A 135 or ASTM A 795, with wall thickness less than
Schedule 40 and greater than Schedule 10.

1. Locking-Lug Fittings: UL 213, ductile-iron body with retainer lugs that require one-quarter turn to
secure pipe in fitting not allowed.

Plain-End, Threadable, Thinwall Steel Pipe: ASTM A 135 or ASTM A 795, with wall thickness less than
Schedule 40 and greater than Schedule 10.

1. Steel Welding Fittings: ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11.
2. Steel Flanges and Flanged Fittings: ASME B16.5.

Grooved-End, Threadable, Thinwall Steel Pipe: ASTM A 135 or ASTM A 795, with wall thickness less
than Schedule 40 and greater than Schedule 10, and with factory- or field-formed, roll-grooved ends.

1. Grooved-Joint Piping Systems:
a. Manufacturers:

Anvil International, Inc.

Central Sprinkler Corp.

Victaulic Co. of America.
Ward Manufacturing.

B WON -~
————

b. Grooved-End Fittings: UL-listed, ASTM A 536, ductile-iron casting with OD matching steel-
pipe OD.

¢. Grooved-End-Pipe Couplings: UL 213 and AWWA C606, rigid pattern, unless otherwise
indicated; gasketed fitting matching steel-pipe OD. Include ductile-iron housing with keys
matching steel-pipe and fitting grooves, prelubricated rubber gasket listed for use with housing,
and steel bolts and nuts.

Plain-End, Schedule 10 Steel Pipe: ASTM A 135 or ASTM A 795, Schedule 10 is not allowed.
Plain-End, Nonstandard OD, Thinwall Steel Pipe: ASTM A 135 or ASTM A 795, with wall thickness less
than Schedule 10 is not allowed.

Plain-End, Hybrid Steel Pipe: ASTM A 135 or ASTM A 795, lightwall, with wall thickness less than
Schedule 10 and greater than Schedule 5 is not allowed.

Grooved-End, Hybrid Steel Pipe: ASTM A 135 or ASTM A 795, lightwall, with wall thickness less than
Schedule 10 and greater than Schedule 5; with factory- or field-formed, roll-grooved ends are not
allowed.

Schedule 5 Steel Pipe: ASTM A 135 or ASTM A 795, lightwall, with plain ends is not allowed.

2.6 CPVC TUBE AND FITTINGS
1. Not permitted on this project.
123005 Hyde Park Middle School 211000-8 WATER-BASED FIRE-SUPPRESSION
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2.7 FLEXIBLE SPRINKLER DROPS
A. Flexible connectors shall be FM approved with exterior wire braid and have materials suitable for
system fluid. Include 175-psig minimum working-pressure rating and ends according to the following:
1. NPS 1: Threaded.
B. Manufacturers:
1. Flex-Head
2. Victaulic

C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors: Corrugated, stainless-steel, inner tubing covered
with stainless-steel wire braid. Include steel nipples or flanges, welded to hose.

D. Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors: Corrugated, stainless-steel, inner
tubing covered with stainless-steel wire braid. Include stainless-steel nipples or flanges, welded to
hose.

2.8 FLEXIBLE PIPE CONNECTORS (SEISMIC)
A. Flexible connectors shall be FM approved with exterior wire braid and have materials suitable for
system fluid. Include 175-psig minimum working-pressure rating and ends according to the following:
1. NPS 2 and Smaller: Threaded.
2. NPS 2-1/2 and Larger: Flanged.
3. Option for NPS 2-1/2 and Larger: Grooved for use with grooved-end-pipe couplings.
B. Manufacturers:
1. Flexicraft Industries.
2. Flex-Pression, Ltd.
3. Metraflex, Inc.

C. Bronze-Hose, Flexible Connectors: Corrugated, bronze, inner tubing covered with bronze wire braid.
Include copper-tube ends or bronze flanged ends, braze welded to hose.

D. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors: Corrugated, stainless-steel, inner tubing covered
with stainless-steel wire braid. Include steel nipples or flanges, welded to hose.

E. Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors: Corrugated, stainless-steel, inner
tubing covered with stainless-steel wire braid. Include stainless-steel nipples or flanges, welded to
hose.

29 CORROSION-PROTECTIVE ENCASEMENT FOR PIPING
A. Encasement for Underground Metal Piping: ASTM A 674 or AWWA C105, PE film, 0.008-inch minimum
thickness, tube or sheet.
123005 Hyde Park Middle School 211000 -9 WATER-BASED FIRE-SUPPRESSION
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210  SPRINKLER SPECIALTY FITTINGS

A Sprinkler specialty fittings shall be FMG approved with 175-psig minimum working-pressure rating, and
made of materials compatible with piping. Sprinkler specialty fittings shall have 250-psig minimum
working-pressure rating if fittings are components of high-pressure piping systems.

B. Sprinkler Drain and Alarm Test Fittings: Cast- or ductile-iron body, with threaded or locking-lug inlet and
outlet, test valve, and orifice and sight glass.

1. Manufactures:

Central Sprinkler Corp.
Fire-End and Croker Corp.
Viking Corp.

Victaulic Co. of America.

aoow

C. Sprinkler Branch-Line Test Fittings: Brass body with threaded inlet, capped drain outlet, and threaded
outlet for sprinkler.

D. Sprinkler Inspector’'s Test Fitting: Cast- or ductile-iron housing with threaded inlet and drain outlet and
sight glass.

E. Drop-Nipple Fittings: UL 1474, adjustable with threaded inlet and outlet, and seals.

211 LISTED FIRE-PROTECTION VALVES

A. Valves shall be FMG approved, with 175-psig minimum pressure rating. Valves shall have 250-psig
minimum pressure rating if valves are components of high-pressure piping system.
B. Gate Valves with Wall Indicator Posts:

1. Gate Valves: UL 262, cast-iron body, bronze mounted, with solid disc, nonrising stem, operating
nut, and flanged ends.

2. Indicator Posts: UL 789, horizontal-wall type, cast-iron body, with hand wheel, extension rod,
locking device, and cast-iron barrel.

3. Manufacturers:

Grinnell Fire Protection.

McWane, Inc.; Kennedy Valve Div.
NIBCO.

Stockham.

oo oo

C. Ball Valves: Comply with UL 1091, except with ball instead of disc.

1. NPS 1-1/2 and Smaller: Bronze body with threaded ends.
2. NPS 2 and NPS 2-1/2: Bronze body with threaded ends or ductile-iron body with grooved ends.
3. NPS 3: Ductile-iron body with grooved ends.
4. Manufacturers:
a. NIBCO.
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b.  Victaulic Co. of America.
D. Butterfly Valves: UL 1091.
1. NPS 2 and Smaller: Bronze body with threaded ends.
a.  Manufacturers:

1) Global Safety Products, Inc.
2) Milwaukee Valve Company.

2. NPS 2-1/2 and Larger: Bronze, cast-iron, or ductile-iron body; wafer type or with flanged or
grooved ends.

a.  Manufacturers:

Central Sprinkler Corp.

McWane, Inc.; Kennedy Valve Div.
Mueller Company.

NIBCO.

Victaulic Co. of America.

o1 B WN -
— — = — —

E. Check Valves NPS 2 and Larger: UL 312, swing type, cast-iron body with flanged or grooved ends.
1. Manufacturers:

American Cast Iron Pipe Co.; Waterous Co.
Central Sprinkler Corp.

Clow Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Fivalco

Globe Fire Sprinkler Corporation.

Grinnell Fire Protection.

Hammond Valve.

McWane, Inc.; Kennedy Valve Div.

Mueller Company.

NIBCO.

Potter-Roemer; Fire Protection Div.

Reliable Automatic Sprinkler Co., Inc.

Star Sprinkler Inc.

Stockham.

United Brass Works, Inc.

Victaulic Co. of America.

Watts Industries, Inc.; Water Products Div.

»NOTOSITATTSQ@TOO0TD

F. Gate Valves: UL 262, OS&Y type.
1. NPS 2 and Smaller: Bronze body with threaded ends.
a.  Manufacturers:

1) Crane Co.; Crane Valve Group; Crane Valves.
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Fivalco.

Hammond Valve.
NIBCO.

United Brass Works, Inc.

OB WN
—_—— —

2. NPS 2-1/2 and Larger: Cast-iron body with flanged ends.
a.  Manufacturers:

Clow Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Fivalco

Hammond Valve.

Milwaukee Valve Company.

Mueller Company.

NIBCO.

United Brass Works, Inc.

OO0 ~NO Ol WN -
—_——— T o — —

G. Indicating Valves: UL 1091, with integral indicating device and ends matching connecting piping.

1. Indicator: Electrical, 115-V ac, prewired, single-circuit, supervisory switch and Visual.
2. NPS 2 and Smaller: Ball or butterfly valve with bronze body and threaded ends.

a. Manufacturers:

1) Milwaukee Valve Company.
2) NIBCO.
3) Victaulic Co. of America.

3. NPS 2-1/2 and Larger: Butterfly valve with cast- or ductile-iron body; wafer type or with flanged
or grooved ends.

a.  Manufacturers:

Central Sprinkler Corp.

Grinnell Fire Protection.

McWane, Inc.; Kennedy Valve Div.
Milwaukee Valve Company.
NIBCO.

Victaulic Co. of America.

OB WN -~
—_——— — — —

H. Supervised Normally Closed Valve

1. Indicator: Electrical, 115-V ac, prewired, single-circuit, supervisory switch and visual to send
signal on partial close.

a.  Manufactures:

1) NIBCO.
2) Victaulic Co. of America.
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2.12 UNLISTED GENERAL-DUTY VALVES
A. Ball Valves NPS 2 and Smaller: MSS SP-110, 2-piece copper-alloy body with chrome-plated brass ball,
600-psig minimum CWP rating, blowout-proof stem, and threaded ends.
B. Check Valves NPS 2 and Smaller: MSS SP-80, Type 4, Class 125 minimum, swing type with bronze
body, nonmetallic disc, and threaded ends.
C. Gate Valves NPS 2 and Smaller: MSS SP-80, Type 2, Class 125 minimum, with bronze body, solid
wedge, and threaded ends.
D. Globe Valves NPS2 and Smaller; MSS SP-80, Type 2, Class 125 minimum, with bronze body,
nonmetallic disc, and threaded ends.
2.13 SPECIALTY VALVES
A. Sprinkler System Control Valves: FMG approved, cast- or ductile-iron body with flanged or grooved
ends, and 175-psig minimum pressure rating. Control valves shall have 250-psig minimum pressure
rating if valves are components of high-pressure piping system.
1. Manufacturers:
a.  Globe Fire Sprinkler Corporation.
b.  Reliable Automatic Sprinkler Co., Inc.
¢.  Victaulic Co. of America.
d.  Viking Corp.
B. Automatic Drain Valves: UL 1726, NPS 3/4, ball-check device with threaded ends.
1. Manufacturers:
a.  Grinnell Fire Protection.
2.14 SPRINKLERS
A. Sprinklers shall be UL listed or FMG approved, with 175-psig minimum pressure rating.
B. Manufacturers:
1. Globe Fire Sprinkler Corporation.
2. Reliable Automatic Sprinkler Co., Inc.
3. Victaulic Co. of America.
4. Viking Corp.
5. Tyco Fire
C. Automatic Sprinklers: With heat-responsive element complying with the following:
1. UL 199, for nonresidential applications.
D. Sprinkler Types and Categories: Nominal 1/2-inch orifice for "Ordinary" temperature classification
rating, unless otherwise indicated or required by application.
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E.

Tom

Sprinkler types, features, and options as follows:

Concealed ceiling sprinklers, including cover plate.
Extended-coverage sprinklers, not allowed unless approved in writing prior to bidding.
Flow-control sprinklers, with automatic open and shutoff feature.
Flush ceiling sprinklers, including escutcheon, not allowed.
Institution sprinklers, made with a small, breakaway projection.
Pendent sprinklers.

Pendent, dry-type sprinklers.

Quick-response sprinklers.

. Recessed sprinklers, including escutcheon.

10. Sidewall sprinklers.

11. Sidewall, dry-type sprinklers.

12. Upright sprinklers.

©oNoORWN =

Sprinkler Finishes: Chrome plated, bronze, and painted.

Special Coatings: Wax, lead, and corrosion-resistant paint.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications.
Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.

1. Ceiling Mounting: Flat plate concealed, white.
2. Sidewall Mounting: Semi-Recessed, white.

Sprinkler Guards: Wire-cage type, including fastening device for attaching to sprinkler.

2.15 HOSE CONNECTIONS
A. Manufacturers:
1. Central Sprinkler Corp.
2. Elkhart Brass Mfg. Co., Inc.
3. Fire-End and Croker Corp.
4. Fivalco
5. Grinnell Fire Protection.
6. Guardian Fire Equipment Incorporated.
7. McWane, Inc.; Kennedy Valve Div.
8. Mueller Company.
9. Potter-Roemer; Fire-Protection Div.
10. United Brass Works, Inc.
B. Description: UL 668, brass or bronze, 300-psig minimum pressure rating, hose valve for connecting fire
hose. Include angle or gate pattern design; female NPS inlet and male hose outlet; and lugged cap,
gasket, and chain. Include NPS 1-1/2 or NPS 2-1/2, and hose valve threads according to NFPA 1963
and matching local fire department threads.
1. Valve Operation: Nonadjustable type, unless pressure-regulating type is indicated.
2. Finish: Rough metal.
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2.16 FIRE DEPARTMENT CONNECTIONS
A. Manufacturers:

Central Sprinkler Corp.

Elkhart Brass Mfg. Co., Inc.

Fire-End and Croker Corp.

Fire Protection Products, Inc.
Guardian Fire Equipment Incorporated.
Potter-Roemer; Fire-Protection Div.
Reliable Automatic Sprinkler Co., Inc.
United Brass Works, Inc.

NGO~ =

B. Wall-Type, Fire Department Connection: UL 405, 175-psig minimum pressure rating; with corrosion-
resistant-metal body with brass inlets, brass wall escutcheon plate, brass lugged caps with gaskets and
brass chains, and brass lugged swivel connections. Include inlets with threads according to NFPA 1963
and matching local fire department sizes and threads, outlet with pipe threads, extension pipe nipples,
check devices or clappers for inlets, and escutcheon plate with marking similar to "AUTO SPKR."

1. Type: Flush, with two inlets and square or rectangular escutcheon plate.
2. Finish: Polished brass.
217 ALARM DEVICES
A. Alarm-device types shall match piping and equipment connections.
B. Electrically Operated Alarm: UL 464, with 8-inch- minimum- diameter, vibrating-type, metal alarm bell
with red-enamel factory finish and suitable for outdoor use.

1.  Manufacturers:

a. Potter Electric Signal Company.
b.  System Sensor.

C. Electrically Operated Alarm: Horn/Strobe, NEMA 3R minimum suitable for outdoor use.
1. Manufacturers:

a.  Potter Electric Signal Company.
b.  System Sensor.

D. Water-Flow Indicator: UL 346, electrical-supervision, paddle-operated-type, water-flow detector with
250-psig pressure rating and designed for horizontal or vertical installation. Include two single-pole,
double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V
dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof
cover that sends signal if removed.

1. Manufacturers:
a.  ADT Security Services, Inc.

b.  Grinnell Fire Protection.
c. ITT McDonnell & Miller.
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Potter Electric Signal Company.

System Sensor.

Viking Corp.

Watts Industries, Inc.; Water Products Div.

@ "o

E. Pressure Switch: UL 753, electrical-supervision-type, water-flow switch with retard feature. Include
single-pole, double-throw, normally closed contacts and design that operates on rising pressure and
signals water flow.

1.  Manufacturers:

Grinnell Fire Protection.

Potter Electric Signal Company.
System Sensor.

Viking Corp.

oo oo

F. Valve Supervisory Switch: UL 753, electrical, single-pole, double-throw switch with normally closed
contacts. Include design that signals controlled valve is in other than fully open position.

1. Manufacturers:
a. McWane, Inc.; Kennedy Valve Div.
b.  Potter Electric Signal Company.
c.  System Sensor.

G. Indicator-Post Supervisory Switch: UL 753, electrical, single-pole, double-throw switch with normally
closed contacts. Include design that signals controlled indicator-post valve is in other than fully open
position.

1. Manufacturers:
a. Potter Electric Signal Company.
b.  System Sensor.
2.18 PRESSURE GAGES
A. Manufacturers:
Brecco Corporation.
Dresser Equipment Group; Instrument Div.

Marsh Bellofram.
WIKA Instrument Corporation.

o=

B. Description: UL 393, 3-1/2- to 4-1/2-inch- diameter, dial pressure gage with range of 0 to 250 psig
minimum.

1. Water System Piping: Include caption "WATER" or "AIR/WATER" on dial face.
2. Air System Piping: Include retard feature and caption "AIR" or "AIR/WATER" on dial face.
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2.19

DOUBLE CHECK VALVE ASSEMBLIES

A. Manufacturers

Ames

Backflow Direct
Febco

Wilkins

Watts

ko=

B. Description; Resilient seated, spring loaded with testable outlets provided, as required by Authorities
Having Jurisdiction.

PART 3 - EXECUTION

3.1 PREPARATION

A. Obtain Engineer’s Water Analysis or fire-hydrant flow test. Use results for system design calculations
required in "Quality Assurance" Article in Part 1 of this Section.

B. Engineer's Water Analysis. See Flow Analysis provided by Van Boerum & Frank Associates.

3.2 EARTHWORK
A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.
3.3 EXAMINATION

A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections
before installation.

B. Examine walls and partitions for suitable thicknesses, fire- and smoke-rated construction, framing for
hose-station cabinets, and other conditions where hose connections and stations are to be installed.

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

34 PIPING APPLICATIONS

A. Shop weld pipe joints where welded piping is indicated.

B. Do not use welded joints for galvanized-steel pipe.

C. Flanges, flanged fittings, unions, nipples, and transition and special fittings with finish and pressure
ratings same as or higher than system's pressure rating may be used in aboveground applications,
unless otherwise indicated.

123005 Hyde Park Middle School 211000 - 17 WATER-BASED FIRE-SUPPRESSION

SYSTEMS



Cache County School District

D. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel
pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved joints.

E. Underground Service-Entrance Piping: Ductile-iron, push-on or mechanical-joint pipe and fittings and
restrained joints. Include corrosion-protective encasement.

F. Sprinkler Main Piping: Use the following:

1. NPS 6 and Smaller: Standard-weight steel pipe with threaded ends, or grooved ends. No plain
ends allowed.
2. Outlets shall be welded.
a. Victaulic Brand Mechanical tee fittings may be used in lieu of welded outlets.

G. Branch line piping: Use the following:

1. NPS 2 and Smaller: Threadable steel pipe with threaded ends; cast- or malleable-iron threaded
fittings; and threaded joints.

a. Victaulic Brand Mechanical tee fittings may be used
H. Mains: Use the following:

1. NPS 4to NPS 6: Schedule 40 steel pipe with grooved ends & Welded outlets.
2. NPS 3 and Smaller: Schedule 40 steel pipe with threaded ends, or grooved ends. No plain
ends allowed.

3.5 VALVE APPLICATIONS

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

1. Fire-Protection-Service Valves: UL listed and FM approved for applications where required by
NFPA 13 and NFPA 14.

2. General-Duty Valves: For applications where UL-listed and FM-approved valves are not
required by NFPA 13 and NFPA 14.

a. Shutoff Duty: Use gate, ball, or butterfly valves.
b. Throttling Duty: Use globe, ball, or butterfly valves.

3.6 JOINT CONSTRUCTION

A. Refer to Division 23 Section "Common Work Result for HVAC" for basic piping joint construction.

B. Ductile-Iron-Piping, Grooved Joints: Use ductile-iron pipe with radius-cut-grooved ends; ductile-iron,
grooved-end fittings; and ductile-iron, keyed couplings. Assemble joints with couplings, gaskets,
lubricant, and bolts according to coupling manufacturer's written instructions.
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C. Steel-Piping, Grooved Joints: Use Schedule 40 steel pipe with cut or roll-grooved ends and Schedule
30 or thinner steel pipe with roll-grooved ends; steel, grooved-end fittings; and steel, keyed couplings.
Assemble joints with couplings, gaskets, lubricant, and bolts according to coupling manufacturer's
written instructions. Use gaskets listed for dry-pipe service for dry piping.

3.7 WATER-SUPPLY CONNECTION

A. Install shutoff Backflow preventions assemblies, valve, pressure gage’s, drain, and other accessories at

connection to water service.
3.8 PIPING INSTALLATION

A. Refer to Division 23 Section "Common Work Result for HYAC" for basic piping installation.

B. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and
arrangement of piping. Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from authorities
having jurisdiction. File written approval with Architect before deviating from approved working
plans.

C. Install underground service-entrance piping according to NFPA 24 and with restrained joints.

D. Install all new underground service-entrance piping with restrained joints, hydrants, and post indicator
valves per FM Global Data Sheet 3-10.

E. Make connections between underground and above-ground piping using bolted flange.

F. Install mechanical sleeve seal at pipe penetrations in basement and foundation walls. Refer to Division
23 Section “Common Work Result for HYAC.”

G. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe
sizes.

H. Install unions adjacent to each valve in pipes NPS 2 and smaller. Unions are not required on flanged
devices or in piping installations using grooved joints.

I. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 and larger
connections.

J. Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve, sized and located
according to NFPA 13.

K. Install sprinkler piping with drains for complete system drainage.

L. Install ball drip valves to drain piping between fire department connections and check valves. Drain to
floor drain or outside building.

M. Install alarm devices in piping systems.

N. Hangers and Supports: Comply with NFPA 13 for hanger materials.
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3.9

3.10

3.11

0.
P.

Q.

1. No powder driven studs allowed.
2. Wrap-around braces are to be provided at end of branch lines.

Earthquake Protection: Install piping according to NFPA 13-9.3 requirements, to protect from
earthquake damage. Seismic Bracing shall be designed to withstand vertical forces and movement.
Install piping with grooved joints according to manufacturer's written instructions. Construct rigid piping
joints, unless otherwise indicated, or required by NFPA 13 for flexibility in seismic zones.

Install pressure gages on riser or feed main, at each sprinkler test connection. Include pressure gages
with connection not less than NPS 1/4 and with soft metal seated globe valve, arranged for draining
pipe between gage and valve. Install gages to permit removal, and install where they will not be subject
to freezing.

When a fire pipe crosses a seismic expansion joint it shall have a Metraflex fire loop installed at the joint
in accordance with NFPA 13 chapter 9.

SPECIALTY SPRINKLER FITTING INSTALLATION

A.

Install specialty sprinkler fittings according to manufacturer's written instructions.

VALVE INSTALLATION

A.

Refer to Division 23 Section "Valves" for installing general-duty valves. Install fire-protection specialty
valves, trim, fittings, controls, and specialties according to NFPA 13 and NFPA 14, manufacturer's
written instructions, and authorities having jurisdiction.

Valves: Install fire-protection-service valves supervised-open, located to control sources of water
supply except from fire department connections. Provide permanent identification signs indicating
portion of system controlled by each valve.

Double Check Valve Assemblies: Install valves in vertical up or horizontal position, per listings and for
proper direction of flow.

SPRINKLER APPLICATIONS

A.

General: All sprinklers are to be quick response type. Sprinkler heads shall be of the latest design
closed spray type for 155°F unless specified otherwise or required by code. Extended coverage heads
shall not be used. Orifices larger than 1/2" may be used as required by density and spacing demands.
Use sprinklers according to the following applications:

1. Rooms without Ceilings: Upright and/or pendent sprinklers. Provide mechanical guards on all
heads at or below 7°-0” height above the floor or where damage from room occupant use may
occur.

Rooms with Ceilings: Concealed sprinklers, where indicated.

Wall Mounting: Sidewall sprinklers with recessed escutcheon.

Institutional sprinklers shall be installed in areas of detention, correctional or mental health care
facilities.

PN

123005 Hyde Park Middle School 211000 - 20 WATER-BASED FIRE-SUPPRESSION

SYSTEMS



Cache County School District

Spaces Subject to Freezing: Upright; pendent, dry-type; and sidewall, dry-type sprinklers.

Provide freeze proof type automatic sprinkler heads serving unconditioned spaces, areas subject

to freezing and in other areas requiring their use.

7. Heads located within the air streams of unit heaters or other heat-emitting equipment shall be
selected for proper temperature rating.

8. Sprinkler Finishes: Use sprinklers with the following finishes:

oo

a. Upright, Pendent, and Sidewall Sprinklers: Chrome in finished spaces exposed to view; rough
bronze in unfinished spaces not exposed to view.
b. Concealed Sprinklers: Rough brass, with White cover plate to match ceiling color.

B. Sprinklers: Use the following:

1. All sprinklers shall be listed, quick response type.
2. Sprinkler in future finish spaces (shelled) 10’ x 10’ spacing shall be pendents/uprights installed
with 1 x 2" bushing, to accommodate future finishes.

3.12  SPRINKLER INSTALLATION

A. Every effort shall be required to ensure that the heads form a symmetrical pattern in the ceiling with the
ceiling grid, lights, diffusers and grilles. Offsets shall be made in piping to accommodate ductwork in
the ceiling. Heads should be symmetrical and all piping run parallel or perpendicular to building lines.

1. In no case shall sprinkler heads be installed closer than approved distances from ceiling
obstructions and HVAC ductwork.

2. Sprinkler heads shall not conflict with tile grids.

3. Sprinkler heads shall be located near center of corridors.

B. Where layout of sprinkler heads is shown on reflected ceiling plans the locations shall be followed
unless approval is obtained from the Architect or such locations shown do not meet the requirements of
NFPA-13. In either case, approval of the Architect shall be obtained in writing before sprinkler head
locations are changed. If the installation of additional heads is needed to conform to NFPA 13
requirements in areas where heads are shown on reflected ceiling plans, they shall be included in the
contract price.

C. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing. Use dry-type
sprinklers with water supply from heated space.

D. Future finish shelled and tenant finish; Shell spaces shall be piped to accommodate future. Install
sprinklers with 1" x 2" bushings, and space heads at a maximum spacing of 100 sq. ft. per head.
Occupancy shall be Ordinary-Hazard Group 1 Design.

E. Concealed type sprinkler shall be installed in the following areas:

1. Throughout
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3.13 FIRE DEPARTMENT CONNECTION INSTALLATION

A. When installing the Fire Department Connection, the contractor is to ensure that there are no
permanent obstruction(s) as to the fire department access. If an obstruction is present immediately
notify the designer and the design team before proceeding with the installation.

B. Coordinate the exact location with the Architect and the Authority Having Jurisdiction.

C. Install ball drip valves at each check valve for fire department connection. Drain to floor drain or outside
building.

3.14 CONNECTIONS

A. Connect water-supply piping and sprinklers where indicated.

B. Connect piping to specialty valves, hose valves, specialties, fire department connections, and
accessories.

C. Electrical Connections: Power wiring is specified in Division 28.

D. Connect alarm devices to fire alarm.

3.15 LABELING AND IDENTIFICATION

A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13 and in

Division 23 Section "Common Work Result for HVAC."
3.16 FIELD QUALITY CONTROL

A. Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance" Chapter.

B. Replace piping system components that do not pass test procedures and retest to demonstrate
compliance. Repeat procedure until satisfactory results are obtained.

C. When making a mechanical tee connection the coupon shall be attached at the mechanical tee.

D. Report test results promptly and in writing to Architect and authorities having jurisdiction.

E. Whether the underground serving the sprinkler system is done by this contractor or another, this
contractor will be responsible to assure and have in his possession a certificate that the underground
has been flushed and tested by the contractor who installed it in accordance with NFPA-24 prior to
connection of the underground piping to the overhead sprinkler system.

3.17 CLEANING

A. Clean dirt and debris from sprinklers.

B. Remove and replace sprinklers having paint other than factory finish.
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3.18 PROTECTION

A.

Protect sprinklers from damage until Substantial Completion.

319  COMMISSIONING

A.
B.
C.

Tom

Verify that specialty valves, trim, fittings, controls, and accessories are installed and operate correctly.
Verify that specified tests of piping are complete and that “Material Test Certificates” are complete.
Verify that damaged sprinklers and sprinklers with paint or coating not specified are replaced with new,
correct type.

Verify that sprinklers are correct types, have correct finishes and temperature ratings, and have guards
as required for each application.

Verify that hose connections and fire department connections have threads compatible with local fire
department equipment.

Fill wet-pipe sprinkler piping with water.

Verify that hose connections are correct type and size.

Coordinate with fire alarm tests. Operate as required.

3.20 DEMONSTRATION & TESTS

A.
B.

Demonstrate equipment, specialties, and accessories. Review operating and maintenance information.
All tests will be conducted as required by the local authority having jurisdiction, and in no case less than
those required by NFPA standards. As a minimum, piping in the sprinkler system shall be tested at a
water pressure at 200 psi for a period of not less two hours, or at 50 psi in excess of the normal
pressure when the normal pressure is above 150 psi. Bracing shall be in place, and air shall be
removed from the system through the hydrants and drain valves before the test pressure is applied. No
apparent leaks will be permitted on interior or underground piping.

The local jurisdiction having authority and the Utah State Fire Marshal's office (where required) shall be
notified at least three working days in advance of all tests and flushing. This includes any flushing of
underground, hydrostatic testing, or flow testing that may be required.

This contractor shall make all the required tests to the sprinkler system as required by code. He shall
be responsible to assure that the Contractor Test Certificates for the overhead, backflow and
underground work are completed and delivered to the owner’s insurance underwriter to assure proper
insurance credit.

Al tests requiring the witnessing by local authorities will be the responsibility of this contractor. If tests
are not run or do not have the proper witness, then they will be run later
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and all damage caused by the system, or caused in uncovering the system for such test, will be borne
by this contractor.

3.21 WARRANTY

A. This contractor shall warranty the sprinkler system and all its components for one year from the date of
acceptance by the owner. Any costs incurred to extend any warranties of materials to assure this time
frame shall be borne by this contractor.

B. Provide Operation and Maintenance Manuals with correct as-builts test certificates and warranties
included. A minimum 6 sets to be provided in red 3-ring binders. Include a current adopted version of
NFPA 25 softbound copy left with owner.

C. Electronic copy of AutoCAD as-built drawings shall also be provided on CD, with each O&M Manual.

3.22 FIELD QUALITY CONTROL

A. Flush, test and inspect sprinkler piping according to NFPA 13, “System Acceptance” Chapter.

B. Replace piping system components that do not pass test procedures and retest to demonstrate
compliance. Repeat procedure until satisfactory results are obtained.

C. Report test results promptly and in writing to Architect and authorities having jurisdiction.

END OF SECTION 211000
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following:
Piping materials and installation instructions common to most piping systems.
2 Transition fittings.
3 Dielectric fittings.
4, Mechanical sleeve seals.
5. Sleeves.
6 Escutcheons.
7 Grout.
8 Equipment installation requirements common to equipment sections.
9. Painting and finishing.
10. Concrete bases.
11.  Supports and anchorages.
12.  Link Seal
1.3 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, and crawlspaces.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms, accessible pipe shafts, accessible plumbing chases
and accessible tunnels.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in chases.

E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

F. The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.
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14 SUBMITTALS

A. Product Data: For the following:

1. Transition fittings.

2. Dielectric fittings.

3. Mechanical sleeve seals.
4, Escutcheons.

B. Welding certificates.

1.5 QUALITY ASSURANCE

A. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

B. Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in writing and
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

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

1.7 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for plumbing installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

C. Coordinate requirements for access panels and doors for plumbing items requiring access that
are concealed behind finished surfaces. Access panels and doors are specified in Division 08
Section "Access Doors and Frames."

PART 2 - PRODUCTS

21 MANUFACTURERS

A. In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

123005 Hyde Park Middle School 220500 - 2 COMMON WORK RESULTS FOR
PLUMBING



Cache County School District

2.2 PIPE, TUBE, AND FITTINGS
A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining

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

23 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless
thickness or specific material is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or
ring type, unless otherwise indicated.

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

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

E. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

F. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

2.4 TRANSITION FITTINGS
A. Flexible Transition Couplings for Underground Nonpressure Drainage Piping: ASTM C 1173
with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal

band on each end.

1. Manufacturers:

a. Cascade Waterworks Mfg. Co.
b. Fernco, Inc.
c. Mission Rubber Company.
d. Plastic Oddities, Inc.
123005 Hyde Park Middle School 220500 - 3 COMMON WORK RESULTS FOR

PLUMBING



Cache County School District

25 DIELECTRIC FITTINGS

A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

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

C. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working
pressure at 180 deg F.

1. Manufacturers:
a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Eclipse, Inc.
d. Epco Sales, Inc.
e. Hart Industries, International, Inc.
f.  Watts Industries, Inc.; Water Products Div.
g. Zurn Industries, Inc.; Wilkins Div.

D. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.
1. Manufacturers:

a. Capitol Manufacturing Co.

b. Central Plastics Company.

c. Epco Sales, Inc.

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

E. Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves,
phenolic washers, and steel backing washers.

1. Manufacturers:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.
2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig
minimum working pressure where required to suit system pressures.

F. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic

lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
1. Manufacturers:
a. Calpico, Inc.
b. Lochinvar Corp.

G. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
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2.6

2.7

2.8

1. Manufacturers:

a. Perfection Corp.

b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.

MECHANICAL SLEEVE SEALS

A. Description: Modular sealing element unit, designed for field assembily, to fill annular space

between pipe and sleeve.
1. Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

c. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.

3. Pressure Plates: Stainless steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates
to sealing elements. Include one for each sealing element.

SLEEVES

Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint.

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain
ends and integral waterstop, unless otherwise indicated.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with set screws.

Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing
flange for attaching to wooden forms.

ESCUTCHEONS

A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to

closely fit around pipe, tube, and insulation of insulated piping and an OD that completely
covers opening.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated
finish.
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C. One-Piece, Floor-Plate Type: Cast-iron floor plate.
D. Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.

2.9 GROUT

A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1.

2.
3.

Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

210 LINK SEAL

A. Link-Seal® Modular Seal Pressure Plates

1.

Link-Seal® modular seal pressure plates shall be molded of glass reinforced Nylon
Polymer with the following properties:

a. Izod Impact - Notched = 2.05ft-Ib/in. per ASTM D-256
Flexural Strength @ Yield = 30,750 psi per ASTM D-790
Flexural Modulus = 1,124,000 psi per ASTM D-790
Elongation Break = 11.07% per ASTM D-638
Specific Gravity = 1.38 per ASTM D-792

Models LS200-275-300-315 shall incorporate the most current Link-Seal® Modular Seal
design modifications and shall include an integrally molded compression assist boss on
the top (bolt entry side) of the pressure plate, which permits increased compressive
loading of the rubber sealing element. Models 315-325-340-360-400-410-425-475-500-
525-575-600 shall incorporate an integral recess known as a “Hex Nut Interlock”
designed to accommodate commercially available fasteners to insure proper thread
engagement for the class and service of metal hardware. All pressure plates shall have a
permanent identification of the manufacturer's name molded into it.

For fire and Hi-Temp service, pressure plates shall be steel with 2-part Zinc Dichromate
Coating.

Link-Seal® Modular Seal Hardware: All fasteners shall be sized according to latest Link-
Seal® modular seal technical data. Bolts, flange hex nuts shall be: 316 Stainless Steel
per ASTM F593-95, with a 85,000 psi average tensile strength.

PART 3 - EXECUTION

3.1 PLUMBING DEMOLITION

A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective
Structure Demolition" for general demolition requirements and procedures.
B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated
to be removed.
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1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove equipment.

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity
and quality.

3.2 SEISMIC REQUIREMENTS

A. Comply with SEI/ASCE 7 and with requirements for seismic seismic-restraint devices in
Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment.”

3.3 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 22 Sections specifying
piping systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Indicated locations and arrangements were used to size pipe and calculate
friction loss, expansion, pump sizing, and other design considerations. Install piping as
indicated unless deviations to layout are approved on Coordination Drawings.

C. Install piping in concealed locations, unless otherwise indicated and except in equipment
rooms and service areas.

D. 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.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping to permit valve servicing.

G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

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

J. Install piping to allow application of insulation.

K. Select system components with pressure rating equal to or greater than system operating
pressure.
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L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.

b. Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated
finish.

c. Insulated Piping: One-piece, stamped-steel type with spring clips.

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished chrome-plated finish.

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-
steel type.

f. Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate type.

2. Existing Piping: Use the following:

Chrome-Plated Piping: Split-casting, cast-brass type with chrome-plated finish.
Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting, cast-
brass type with chrome-plated finish.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate, stamped-
steel type with concealed hinge and spring clips.

Bare Piping at Ceiling Penetrations in Finished Spaces: Split-casting, cast-brass
type with chrome-plated finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped-steel
type with concealed hinge and set screw.

Bare Piping in Equipment Rooms: Split-casting, cast-brass type.

Bare Piping in Equipment Rooms: Split-plate, stamped-steel type with set screw or
spring clips.

Bare Piping at Floor Penetrations in Equipment Rooms: Split-casting, floor-plate
type.

M. Sleeves are not required for core-drilled holes.

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

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and
roof slabs.

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board
partitions, and concrete floor and roof slabs.
1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other
wet areas 2 inches above finished floor level. Extend cast-iron sleeve fittings below
floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation. Use the following sleeve materials:

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

b. Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-board
partitions.
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c. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 inches above finished floor level. Refer to Division 07 Section
"Sheet Metal Flashing and Trim" for flashing.

1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe
or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.
Refer to Division 07 Section "Joint Sealants" for materials and installation.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between
pipe and sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.

2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.

3. Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch
annular clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07
Section "Penetration Firestopping" for materials.

Verify final equipment locations for roughing-in.

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

3.4 PIPING JOINT CONSTRUCTION
A. Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.
B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
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Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and
restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Socket Fittings: Use socket fusion.

Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according
to pipe manufacturer's written instructions.

3.5 PIPING CONNECTIONS

A.

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 connection
to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of
dissimilar metals.

4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.

3.6 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated.
B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.
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C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to
other installations. Extend grease fittings to accessible locations.

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

3.7 PAINTING

A. Painting of plumbing systems, equipment, and components is specified in Division 09
Sections "Interior Painting" and "Exterior Painting."

B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials
and procedures to match original factory finish.

3.8 CONCRETE BASES

A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in
both directions than supported unit.

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

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

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

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.9 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 05 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor plumbing materials and equipment.

C. Field Welding: Comply with AWS D1.1.

3.10 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor
plumbing materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view
or will receive finish materials. Tighten connections between members. Install fasteners
without splitting wood members.

C. Attach to substrates as required to support applied loads.
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3.11  GROUTING

>

Mix and install grout for plumbing equipment base bearing surfaces, pump and other
equipment base plates, and anchors.

Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smooth bearing surface for equipment.
Place grout around anchors.

Cure placed grout.

ITOMMODOW

END OF SECTION 220500
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SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

A.

A

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to
600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

PN~

PART 2 - PRODUCTS

21 GENERAL MOTOR REQUIREMENTS
A. Comply with requirements in this Section except when the requirements in plumbing equipment
schedules, other specification sections, drawing notes or in other contract documents are more
stringent.
B. Comply with NEMA MG 1 unless otherwise indicated.
C. Comply with IEEE 841 for severe-duty motors.
2.2 MOTOR CHARACTERISTICS
A. Duty: Continuous duty at ambient temperature of and at altitude of 3300 feet above sea level.
B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.
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23 POLYPHASE MOTORS

A. Description: NEMA MG 1, Design B, medium induction motor.

B. Efficiency: Energy efficient, as defined in NEMA MG 1.

C. Service Factor: 1.15.

D. Rotor: Random-wound, squirrel cage.

E. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.

F. Temperature Rise: Match insulation rating.

G. Insulation: Class F. Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors smaller than 15 HP: Manufacturer's standard starting characteristic.

H. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,
suited to control method.

25 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements

of specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.
4. Capacitor start, capacitor run.

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and
thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor
insulation. Thermal-protection device shall automatically reset when motor temperature returns
to normal range.
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PART 3 - EXECUTION (Not Applicable)

END OF SECTION 220513

123005 Hyde Park Middle School 220513 -3 COMMON MOTOR REQUIREMENTS
FOR PLUMBING EQUIPMENT



Cache County School District

THIS PAGE IS INTENTIONALLY LEFT BLANK

123005 Hyde Park Middle School 220513 -4 COMMON MOTOR REQUIREMENTS
FOR PLUMBING EQUIPMENT



Cache County School District

SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Sleeves.
2. Sleeve-seal systems.
3. Grout.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21 SLEEVES
A. Cast-lIron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
B. Galvanized-Steel Wall Pipes: ASTM A 53, Schedule 40, with plain ends and welded steel
collar; zinc coated.
C. Galvanized-Steel-Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, zinc coated, with
plain ends.
D. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
E. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.
2.2 SLEEVE-SEAL SYSTEMS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Advance Products & Systems, Inc.
2. CALPICO, Inc.
3. Link-Seal
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23

B.

4. Metraflex Company (The).
5. Pipeline Seal and Insulator, Inc.
6. Proco Products, Inc.

Description: Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

2. Pressure Plates: Carbon steel

3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length

required to secure pressure plates to sealing elements.

GROUT

Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.

Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

31 SLEEVE INSTALLATION
A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.
1. Sleeves are not required for core-drilled holes.
C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.
1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP
sleeves.
2. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level.
3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.
D. Install sleeves for pipes passing through interior partitions.
1. Cut sleeves to length for mounting flush with both surfaces.
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3.2

3.3

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants

appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in Division 07 Section "Joint Sealants."

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for
firestopping specified in Division 07 Section "Penetration Firestopping.”

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make
a watertight seal.

SLEEVE AND SLEEVE-SEAL SCHEDULE

Use sleeves and sleeve seals for the following piping-penetration applications:

1. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves.
b. Piping NPS 6 and Larger: Cast-iron wall sleeves.
2. Exterior Concrete Walls below Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

3. Concrete Slabs-on-Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.
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4. Concrete Slabs above Grade:

a. Piping Smaller Than NPS 6: Galvanized-steel-pipe.
b. Piping NPS 6 and Larger: Galvanized-steel-pipe.

5. Interior Partitions:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves.
b. Piping NPS 6 and Larger: Galvanized-steel-sheet sleeves.

END OF SECTION 220517
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SECTION 220519 - METERS AND GAUGES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Bimetallic-actuated thermometers.
Liquid-in-glass thermometers.
Thermowells.

Dial-type pressure gages.

Gage attachments.
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1.2 ACTION SUBMITTALS

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

1.3 INFORMATIONAL SUBMITTALS

A. Product certificates.

14 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

21 BIMETALLIC-ACTUATED THERMOMETERS

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

Ashcroft Inc.

Ernst Flow Industries.

Marsh Bellofram.

Miljoco Corporation.

Nanmac Corporation.

Noshok.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.

10.  Trerice, H. O. Co.

11.  Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
12.  Weiss Instruments, Inc.

13.  WIKA Instrument Corporation - USA.
14.  Winters Instruments - U.S.
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15. Weksler
B. Standard: ASME B40.200.
C. Case: Liquid-filled and sealed type(s); stainless steel with 5 inch nominal diameter.
D. Dial: Nonreflective aluminum with permanently etched scale markings and scales in deg F and
deg C.
E. Connector Type(s): Union joint, adjustable angle, with unified-inch screw threads.
F. Connector Size: 1/2 inch, with ASME B1.1 screw threads.
G. Stem: 0.25 or 0.375 inch in diameter; stainless steel.
H. Window: Plain glass or plastic.
l. Ring: Stainless steel.
J. Element: Bimetal coil.
K. Pointer: Dark-colored metal.
L. Accuracy: Plus or minus 1 percent of scale range.
2.2 LIQUID-IN-GLASS THERMOMETERS
A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following
a. Flo Fab Inc.
b. Miljoco Corporation.
C. Palmer Wahl Instrumentation Group.
d. Tel-Tru Manufacturing Company.
e. Trerice, H. O. Co.
f. Weiss Instruments, Inc.
g. Winters Instruments - U.S.
h. Weksler
2. Standard: ASME B40.200.
3. Case: Cast aluminum 7-inch nominal size unless otherwise indicated.
4. Case Form: Adjustable angle unless otherwise indicated.
5. Tube: Glass with magnifying lens and blue or red organic liquid.
6. Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F and deg C.
7. Window: Glass or plastic.
8. Stem: Aluminum and of length to suit installation.
a. Design for Thermowell Installation: Bare stem.
9. Connector: 1-1/4 inches, with ASME B1.1 screw threads.
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10.  Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

2.3 THERMOWELLS
A. Thermowells:

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
Material for Use with Copper Tubing: CNR or CUNI.

Material for Use with Steel Piping: CRES.

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, ASME B1.20.1 pipe threads.

Internal Threads: 1/2, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

Insertion Length: Length required to match thermometer bulb or stem.

Lagging Extension: Include on thermowells for insulated piping and tubing.

Bushings:  For converting size of thermowell's internal screw thread to size of
thermometer connection.
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B. Heat-Transfer Medium: Mixture of graphite and glycerin.
C. Description: Pressure-tight, socket-type metal fitting made for insertion into piping and of type,
diameter, and length required to hold thermometer.

2.4 PRESSURE GAGES
A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

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

AMETEK, Inc.; U.S. Gauge.
Ashcroft Inc.

Ernst Flow Industries.

Flo Fab Inc.

Marsh Bellofram.

Miljoco Corporation.

Noshok.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.
Trerice, H. O. Co.

Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
Weiss Instruments, Inc.

WIKA Instrument Corporation - USA.
Winters Instruments - U.S.

Weksler
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2. Standard: ASME B40.100.
3. Case: Liquid-filled Open-front, pressure relief type(s); cast aluminum or drawn steel; 4-
1/2-inch nominal diameter.
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8.

9

Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi
and kPa.

Pointer: Dark-colored metal.

Window: Glass or plastic.

16. Ring: Metal or Brass.
11.  Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

25 GAGE ATTACH TEST PLUGS

A.

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

Flow Design, Inc.

MG Piping Products Co.

National Meter, Inc.

Peterson Equipment Co., Inc.

Sisco Manufacturing Co.

Trerice, H. O. Co.

Weksler.

Watts Industries, Inc.; Water Products Div.
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Description: Corrosion-resistant brass or stainless-steel body with core inserts and gasketed
and threaded cap, with extended stem for units to be installed in insulated piping.

Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.

Core Inserts: One or two self-sealing rubber valves.

1. Insert material for water service at 20 to 200 deg F shall be CR.
2. Insert material for water service at minus 30 to plus 275 deg F shall be EPDM.

Test Kit: Furnish one test kit(s) containing one pressure gage and adaptor, one thermometer,
and carrying case. Pressure gage, adapter probes, and thermometer sensing elements shall
be of diameter to fit test plugs and of length to project into piping.

1. Pressure Gage: Small bourdon-tube insertion type with 2- to 3-inch- diameter dial and
probe. Dial range shall be 0 to 200 psig.

2. Low-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- diameter dial
and tapered-end sensing element. Dial ranges shall be 25 to 125 deg F.

3. High-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- diameter dial
and tapered-end sensing element. Dial ranges shall be 0 to 220 deg F.

4. Carrying case shall have formed instrument padding.

2.6 ATTACHMENTS

A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
piston porous-metal-type surge-dampening device. Include extension for use on insulated

piping.
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B.

Valves: Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

PART 3 - EXECUTION

3.1

3.2

>
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INSTALLATION

Install thermowells with socket extending a minimum of 2 inches into fluid one-third of pipe
diameter to center of pipe and in vertical position in piping tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.

Fill thermowells with heat-transfer medium.

Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the
most readable position.

Install valve and snubber in piping for each pressure gage for fluids.

Install thermometers in the following locations:

Inlet and outlet of each water heater.

Inlets and outlets of each domestic water heat exchanger.
Inlet and outlet of each domestic hot-water storage tank.
Inlet and outlet of each remote domestic water chiller.

P~

Install pressure gages in the following locations:

1. Building water service entrance into building.
2. Inlet and outlet of each pressure-reducing valve.
3. Suction and discharge of each domestic water pump.

Install meters and gages adjacent to machines and equipment to allow service and
maintenance of meters, gages, machines, and equipment.

Adjust faces of meters and gages to proper angle for best visibility.

Install remote-mounting dial thermometers on panel, with tubing connecting panel and
thermometer bulb supported to prevent kinds. Use minimum tubing length.

Install test plugs in tees in piping.

Install permanent indicator on walls or brackets in accessible and readable positions.

THERMOMETER SCHEDULE

Thermometers at inlet and outlet of each domestic water heater shall be one of the following:
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3.3

3.4

3.5
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1. Liquid-filled Sealed, bimetallic-actuated type.
2. Industrial-style, liquid-in-glass type.

Thermometers at inlets and outlets of each domestic water heat exchanger shall be one of the
following:

1. Liquid-filled Sealed, bimetallic-actuated type.
2. Industrial-style, liquid-in-glass type.

Thermometers at inlet and outlet of each domestic hot-water storage tank shall be one of the
following:

1. Liquid-filled Sealed, bimetallic-actuated type.
2. Industrial-style, liquid-in-glass type.

Thermometer stems shall be of length to match thermowell insertion length.

THERMOMETER SCALE-RANGE SCHEDULE
Scale Range for Domestic Cold-Water Piping: 0 to 150 deg F and minus 20 to plus 70 deg C.

Scale Range for Domestic Hot-Water Piping: 20 to 240 deg F and 0 to 150 deg C.

PRESSURE-GAGE SCHEDULE
Pressure gages at discharge of each water service into building shall be one of the following:
1. Liquid-filled Sealed Open-front, pressure-relief, direct-mounted, metal case.

Pressure gages at inlet and outlet of each water pressure-reducing valve shall be one of the
following:

1. Liquid-filled Sealed Open-front, pressure-relief, direct mounted, metal case.

Pressure gages at suction and discharge of each domestic water pump shall be one of the
following:

1. Liquid-filled Sealed Open-front, pressure-relief , direct-mounted, metal case.

PRESSURE-GAGE SCALE-RANGE SCHEDULE

Scale Range for Water Service Piping 0 to 160 psi and 0 to 1100 kPa.
Scale Range for Domestic Water Piping: 0 to 160 psi and 0 to 1100 kPa.

END OF SECTION 220519
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

1.2

1.3

123005 Hyde Park Middle School 220523 - 1

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY

A.

Section Includes:

N WD =

Bronze angle valves.

Bronze ball valves.

Iron, single-flange butterfly valves.
Bronze lift check valves.

Bronze swing check valves.

Iron swing check valves.

Bronze globe valves.

Iron globe valves.

Related Sections:

—_

Division 22 plumbing piping Sections for specialty valves applicable to those Sections only.

Division 22 Section "ldentification for Plumbing Piping and Equipment" for valve tags and
schedules.

Division 33 water distribution piping Sections for general-duty and specialty valves for site
construction piping.

DEFINITIONS

@TMMoOO®>

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

RS: Rising stem.

SWP: Steam working pressure.

GENERAL DUTY VALVES FOR
PLUMBING PIPING
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1.4 SUBMITTALS

A.

Product Data: For each type of valve indicated.

1.5 QUALITY ASSURANCE

A.
B.

Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2.  ASME B31.1 for power piping valves.
3. ASME B31.9 for building services piping valves.

NSF Compliance: NSF 61 for valve materials for potable-water service.

1.6 DELIVERY, STORAGE, AND HANDLING

A.

Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

Sk wh =~

Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor
storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels or
stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. Refer to valve schedule articles for applications of valves.
B. Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.
C. Valve Sizes: Same as upstream piping unless otherwise indicated.
D. Valve Actuator Types:
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Gear Actuator: For quarter-turn valves NPS 8 and larger.

Handwheel: For valves other than quarter-turn types.

Handlever: For quarter-turn valves NPS 6 and smaller except plug valves.

Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every 5 plug valves,
for each size square plug-valve head.

E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1.

2.

Ball Valves: With extended operating handle of non-thermal-conductive material, and protective
sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
Butterfly Valves: With extended neck.

F. Valve-End Connections:

1.
2.
3.

Flanged: With flanges according to ASME B16.1 for iron valves.
Solder Joint: With sockets according to ASME B16.18.
Threaded: With threads according to ASME B1.20.1.

G. Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE ANGLE VALVES

A. Class 125, Bronze Angle Valves with Bronze Disc:

1.

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

a. Hammond Valve.
b. Milwaukee Valve Company.

Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig.

Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
Ends: Threaded.

Stem and Disc: Bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.
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23 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:

1.

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

American Valve, Inc.

Conbraco Industries, Inc.; Apollo Valves.

Crane Co.; Crane Valve Group; Crane Valves.

Hammond Valve.

Lance Valves; a division of Advanced Thermal Systems, Inc.

PoooTw
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2.
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Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

Description:

T Semooo0oe

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.
Stem: Bronze.

Ball: Chrome-plated brass.
Port: Full.

B. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:

1.

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

@ Po0oTw

Conbraco Industries, Inc.; Apollo Valves.

Crane Co.; Crane Valve Group; Crane Valves.

Hammond Valve.

Lance Valves; a division of Advanced Thermal Systems, Inc.
Milwaukee Valve Company.

NIBCO INC.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

Description:
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Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.

C. Three-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:

1.

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

-0 o0 T

Conbraco Industries, Inc.; Apollo Valves.
DynaQuip Controls.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.
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2.

Description:
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Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.
Stem: Bronze.

Ball: Chrome-plated brass.
Port: Full.

D. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:

1.

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

aoow

Conbraco Industries, Inc.; Apollo Valves.
Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Description:
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Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.

24 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:

1.

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

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
b. Conbraco Industries, Inc.; Apollo Valves.
¢. Cooper Cameron Valves; a division of Cooper Cameron Corporation.
d. Crane Co.; Crane Valve Group; Jenkins Valves.
e. Crane Co.; Crane Valve Group; Stockham Division.
f.  DeZurik Water Controls.
g. FloFab Inc.
h. Hammond Valve.
i.  Kitz Corporation.
j-  Milwaukee Valve Company.
k. NIBCO INC.
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Norriseal; a Dover Corporation company.

l.

m. Red-White Valve Corporation.

n. Spence Strainers International; a division of CIRCOR International, Inc.

0. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

Description:

a. Standard: MSS SP-67, Type I.

b. CWP Rating: 200 psig.

¢. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without
use of downstream flange.

d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

e. Seat: EPDM.

f.  Stem: One- or two-piece stainless steel.

g. Disc: Aluminum bronze.

B. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Ductile-Iron Disc:

1.

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

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.

b. American Valve, Inc.

¢. Conbraco Industries, Inc.; Apollo Valves.

d. Cooper Cameron Valves; a division of Cooper Cameron Corporation.

e. Crane Co.; Crane Valve Group; Center Line.

f.  Crane Co.; Crane Valve Group; Stockham Division.

g. DeZurik Water Controls.

h. Flo Fab Inc.

i.  Hammond Valve.

j- Kitz Corporation.

k. Milwaukee Valve Company.

I.  Mueller Steam Specialty; a division of SPX Corporation.

m. NIBCO INC.

n. Norriseal; a Dover Corporation company.

0. Spence Strainers International; a division of CIRCOR International, Inc.

p. Sure Flow Equipment Inc.

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

Description:

a. Standard: MSS SP-67, Type I.

b. CWP Rating: 200 psig.

c. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without
use of downstream flange.

d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

e. Seat: EPDM.

f.  Stem: One- or two-piece stainless steel.

g. Disc: Nickel-plated or -coated ductile iron.

C. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc:

1.

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

a.

ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
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American Valve, Inc.

Conbraco Industries, Inc.; Apollo Valves.

Cooper Cameron Valves; a division of Cooper Cameron Corporation.
Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Division.

DeZurik Water Controls.

Flo Fab Inc.

Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

Mueller Steam Specialty; a division of SPX Corporation.

NIBCO INC.

Norriseal; a Dover Corporation company.

Red-White Valve Corporation.

Spence Strainers International; a division of CIRCOR International, Inc.
Sure Flow Equipment Inc.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

Description:

Iz
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Standard: MSS SP-67, Type I.

CWP Rating: 200 psig.

Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without
use of downstream flange.

Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

Seat: EPDM.

Stem: One- or two-piece stainless steel.

Disc: Stainless steel.

25 BRONZE LIFT CHECK VALVES

A. Class 125, Lift Check Valves with Bronze Disc:

1.

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

a. Crane Co.; Crane Valve Group; Crane Valves.

b. Crane Co.; Crane Valve Group; Jenkins Valves.

¢. Crane Co.; Crane Valve Group; Stockham Division.
Description:

a. Standard: MSS SP-80, Type 1.

b. CWP Rating: 200 psig.

c. Body Design: Vertical flow.

d. Body Material: ASTM B 61 or ASTM B 62, bronze.
e. Ends: Threaded.

f.  Disc: Bronze.

2.6 BRONZE SWING CHECK VALVES

A. Class 125, Bronze Swing Check Valves with Bronze Disc:
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2.7
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Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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American Valve, Inc.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

Description:

-0 o0 T

Standard: MSS SP-80, Type 3.
CWP Rating: 200 psig.

Body Design: Horizontal flow.

Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: Bronze.

B. Class 150, Bronze Swing Check Valves with Bronze Disc:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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American Valve, Inc.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

Zy-Tech Global Industries, Inc.

Description:

o oo0 U

Standard: MSS SP-80, Type 3.
CWP Rating: 300 psig.

Body Design: Horizontal flow.

Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: Bronze.

IRON SWING CHECK VALVES

A. Class 125, Iron Swing Check Valves with Metal Seats:
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Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Sure Flow Equipment Inc.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

Description:
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Standard: MSS SP-71, Type I.

CWP Rating: 200 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

B. Class 250, Iron Swing Check Valves with Metal Seats:

1.

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

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
c. Crane Co.; Crane Valve Group; Stockham Division.
d. Hammond Valve.
e. Milwaukee Valve Company.
f. NIBCO INC.
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Description:

a. Standard: MSS SP-71, Type I.
b. CWP Rating: 500 psig.
c. Body Design: Clear or full waterway.
d. Body Material: ASTM A 126, gray iron with bolted bonnet.
e. Ends: Flanged.
f.  Trim: Bronze.
g. Gasket: Asbestos free.

2.8 BRONZE GLOBE VALVES

A. Class 125, Bronze Globe Valves with Bronze Disc:
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Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Stockham Division.

Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

Description:

@ poo0op

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig.

Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem and Disc: Bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

29 IRON GLOBE VALVES

A. Class 125, Iron Globe Valves:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

Description:
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Standard: MSS SP-85, Type I.

CWP Rating: 200 psig.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Packing and Gasket: Asbestos free.

B. Class 250, Iron Globe Valves:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Division.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

@ poo0op

2. Description:

Standard: MSS SP-85, Type I.

CWP Rating: 500 psig.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Packing and Gasket: Asbestos free.

o oo0 U

PART 3 - EXECUTION

31 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special
packing materials, such as blocks, used to prevent disc movement during shipping and handling.

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible
by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size,
length, and material. Verify that gasket is of proper size, that its material composition is suitable for
service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance,
and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

E. [Install check valves for proper direction of flow and as follows:
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1.
2.

Swing Check Valves: In horizontal position with hinge pin level.
Lift Check Valves: With stem upright and plumb.

3.3 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but before
final adjusting and balancing. Replace valves if persistent leaking occurs.

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:

PO =

Shutoff Service: Ball or butterfly valves.

Butterfly Valve Dead-End Service: Single-flange (lug) type.
Throttling Service Globe, angle, ball or butterfly valves.
Pump-Discharge Check Valves:

a. NPS 2 and Smaller: Bronze swing check valves with bronze disc.

b. NPS 2-1/2 and Larger for Domestic Water: Iron swing check valves with lever and weight or
check valves.

c. NPS 2-1/2 and Larger for Sanitary Waste and Storm Drainage: Iron swing check valves with
lever and weight or spring.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with
higher SWP classes or CWP ratings may be substituted.
C. Select valves, except wafer types, with the following end connections:

1.

2.
3.
4.
5

6.

For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-end
option is indicated in valve schedules below.

For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end option is
indicated in valve schedules below.

For Copper Tubing, NPS 5 and Larger: Flanged ends.

For Steel Piping, NPS 2 and Smaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS 4. Flanged ends except where threaded valve-end option is
indicated in valve schedules below.

For Steel Piping, NPS 5 and Larger: Flanged ends.

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:

1.
2.
3

4.
5.

Bronze Valves: May be provided with solder-joint ends instead of threaded ends.

Bronze Angle Valves: Class 125 or Class 150, bronze disc.

Ball Valves: One, Two or Three piece, full or, regular port, bronze with bronze or stainless-steel
trim.

Bronze Swing Check Valves: Class 125 or Class 150, bronze disc.

Bronze Globe Valves: Class 125 or Class 150, bronze disc.

B. Pipe NPS 2-1/2 and Larger:
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Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged ends.

2. Ball Valves: One, Two or Three piece, full or, regular port, bronze with bronze or stainless-steel
trim.

3. Iron, Single-Flange Butterfly Valves: 200 CWP, EPDM seat, aluminum-bronze, ductile-iron or
stainless-steel disc.

4. Iron Swing Check Valves: Class 125 or Class 250, metal seats.

5. Iron Globe Valves: Class 125 or Class 250.

END OF SECTION 220523
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following hangers and supports for plumbing system piping and
equipment:

NG ALON =

Steel pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Pipe positioning systems.
Equipment supports.

B. Related Sections include the following:

1.

2.

Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.

Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-
suppression piping.

Division 22 Section "Expansion Fittings and Loops for Plumbing Piping" for pipe guides
and anchors.

Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment"
for vibration isolation devices.

1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.
B. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports."

1.4 SEISMIC REQUIREMENTS

A. Component Importance Factor. All plumbing components shall be assigned a component
importance factor. The component importance factor, lp, shall be taken as 1.5 if any of the
following conditions apply:

1.
2.

The component is required to function for life-safety purposes after an earthquake.
The component contains hazardous materials.
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3. The component is in or attached to an Occupancy Category IV structure and it is needed
for continued operation of the facility or its failure could impair the continued operation of
the facility.

B. All other components shall be assigned a component importance factor, Ip, equal to 1.0.

1.5 PERFORMANCE REQUIREMENTS

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined
weight of supported systems, system contents, and test water.

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

C. Seismic Performance: Plumbing equipment, hangers and supports shall withstand the effects
of earthquake motions determined according to SEI/ASCE 7 and with the requirements
specified in Section 220548 " Vibration and Seismic Controls for Plumbing Piping and
Equipment.

1. For components with a seismic importance factor of 1.0 the term "withstand" means "the
system will remain in place without separation of any parts when subjected to the seismic
forces specified."

2. For components with a seismic importance factor of 1.5 the term "withstand" means "the
system will remain in place without separation of any parts when subjected to the seismic
forces specified and the system will be fully operational after the seismic event."

1.6 SUBMITTALS
A. Product Data: For the following:

Steel pipe hangers and supports.

Thermal-hanger shield inserts.

Powder-actuated fastener systems.

Pipe positioning systems.

Mechanical Anchors: ICC-ES Evaluation Reports validating ‘Cracked Concrete’ testing
per A.C. 193 must be provided for anchors resisting seismic loads and/or supporting life-
safety systems including fire sprinkler systems.

orON=

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication
and installation details and include calculations for the following:

1. Trapeze pipe hangers. Include Product Data for components.
2. Metal framing systems. Include Product Data for components.
3. Pipe stands. Include Product Data for components.

4. Equipment supports.

C. Welding certificates.
D. Delegated-Design Submittal:
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Design calculations and detailed fabrication and assembly of pipe anchors and alignment
guides, hangers and supports for multiple pipes, expansion joints and loops, and
attachments of the same to the building structure.

Locations of pipe anchors and alignment guides and expansion joints and loops.
Locations of and details for penetrations, including sleeves and sleeve seals for exterior
walls, floors, basement, and foundation walls.

Seismic calculations and detailed analysis: Indicate fabrication and arrangement. Detail
attachments of restraints to the restrained items and to the structure. Show attachment
locations, methods, and spacings. ldentify components, list their strengths, and indicate
directions and values of forces transmitted to the structure during seismic events.
Indicate association with vibration isolation devices. Project specific design
documentation and calculations shall be prepared and stamped by a registered
professional engineer who is responsible for the seismic restraint design and who is
licensed in the state where the project is being constructed (ASCE 7, 13.2.1.1).

1.7 QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding
Code--Steel.", AWS D1.4, "Structural Welding Code--Reinforcing Steel." and ASME Boiler
and Pressure Vessel Code: Section IX.

B. Welding: Qualify procedures and personnel according to the following:
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AWS D1.1, "Structural Welding Code--Steel."

AWS D1.2, "Structural Welding Code--Aluminum."

AWS D1.4, "Structural Welding Code--Reinforcing Steel."
ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1.

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

2.2 STEEL PIPE HANGERS AND SUPPORTS

A. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to
Part 3 "Hanger and Support Applications" Article for where to use specific hanger and support
types.

B. Manufacturers:

1. Anvil International.
2. AAA Technology & Specialties Co., Inc.
3. Bergen-Power Pipe Supports.
4. B-Line Systems, Inc.; a division of Cooper Industries.
123005 Hyde Park Middle School 220529 -3 HANGERS AND SUPPORTS FOR

PLUMBING PIPING AND EQUIPMENT



Cache County School District

5. Carpenter & Paterson, Inc.

6. Empire Industries, Inc.

7. ERICO/Michigan Hanger Co.

8. FNW/Ferguson Enterprises

9. Globe Pipe Hanger Products, Inc.
10. Grinnell Corp.

11. GS Metals Corp.

12. National Pipe Hanger Corporation.
13. PHD Manufacturing, Inc.

14. PHS Industries, Inc.

15. Piping Technology & Products, Inc.
16. Tolco Inc.

17. Simpson Strong-Tie Co.

Galvanized, Metallic Coatings: Pregalvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support
of bearing surface of piping.

moo

23 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made
from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

24 METAL FRAMING SYSTEMS

A. Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel
channels and other components.
B. Manufacturers:

1. Anvil International.

2. B-Line Systems, Inc.; a division of Cooper Industries.
3. ERICO/Michigan Hanger Co.; ERISTRUT Div.

4. FNW/Ferguson Enterprises

5. GS Metals Corp.

6. Hilti, Inc.

7. Power-Strut Div.; Tyco International, Ltd.

8. Thomas & Betts Corporation.

9. Tolco Inc.

10. Unistrut Corp.; Tyco International, Ltd.

C. Coatings: Manufacturer's standard finish unless bare metal surfaces are indicated.
D. Nonmetallic Coatings: Plastic coating, jacket, or liner.
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25 THERMAL-HANGER SHIELD INSERTS

A. Description: 100-psig- minimum, compressive-strength insulation insert encased in sheet
metal shield.

B. Manufacturers:

1. Carpenter & Paterson, Inc.

2. ERICO/Michigan Hanger Co.

3. PHS Industries, Inc.

4. Pipe Shields, Inc.

5. Rilco Manufacturing Company, Inc.
6. Value Engineered Products, Inc.

C. Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate with vapor barrier.

D. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate.

E. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

F. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

G. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient
air temperature.

2.6 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

1. Manufacturers:
a. Hilti, Inc.
b. MKT Fastening, LLC.
C. Powers Fasteners.
d. Simpson Strong-Tie Co.

B. Mechanical-Expansion Anchors and Concrete Screws: Insert-wedge-type stainless steel, for
use in hardened portland cement concrete with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used. For anchors resisting
seismic loads and/or supporting life- safety systems including fire sprinkler systems, Anchors
shall have been tested for ‘Cracked Concrete’ per A.C. 193 per a valid ICC-ES Evaluation
Report. Manufacturers with these anchors have been designated below with:

1. Manufacturers:
a. B-Line Systems, Inc.; a division of Cooper Industries.
b. Empire Industries, Inc.
C. Hilti, Inc.
d. ITW Ramset/Red Head.
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e. MKT Fastening, LLC.
f. Powers Fasteners.
g. Simpson Strong-Tie Co. *

2.7 PIPE STAND FABRICATION
A. Pipe Stands, General: Shop or field-fabricated assemblies made of manufactured corrosion-
resistant components to support roof-mounted piping.
B. Compact Pipe Stand: One-piece plastic unit with integral-rod-roller, pipe clamps, or V-
shaped cradle to support pipe, for roof installation without membrane penetration.
1. Manufacturers:
a. Anvil International.
b. ERICO/Michigan Hanger Co.
C. MIRO Industries.
d. Unipure
C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof
installation without membrane penetration.
1. Manufacturers:
a. MIRO Industries.
D. High-Type, Single-Pipe Stand: Assembly of base, vertical and horizontal members, and pipe
support, for roof installation without membrane penetration.
1. Manufacturers:
a. Anvil International.
b. ERICO/Michigan Hanger Co.
C. MIRO Industries.
d. Portable Pipe Hangers.
2. Base: Stainless steel.
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-
thread rods.
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-
steel, roller-type pipe support.
E. High-Type, Multiple-Pipe Stand: Assembly of bases, vertical and horizontal members, and
pipe supports, for roof installation without membrane penetration.
1. Manufacturers:
a. Anvil International.
b. Portable Pipe Hangers.
2. Bases: One or more plastic.
3. Vertical Members: Two or more protective-coated-steel channels.
4. Horizontal Member: Protective-coated-steel channel.
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5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe support made from
structural-steel shape, continuous-thread rods, and rollers for mounting on permanent
stationary roof curb.

2.8 PIPE POSITIONING SYSTEMS

A

B.

Description: IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping
in pipe spaces for plumbing fixtures for commercial applications.
Manufacturers:

1. C & S Mfg. Corp.
2. HOLDRITE Corp.; Hubbard Enterprises.
3. Samco Stamping, Inc.

29 EQUIPMENT SUPPORTS

A.

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

210 MISCELLANEOUS MATERIALS

A.
B.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT APPLICATIONS

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

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified 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.

E. Use padded hangers for piping that is subject to scratching.
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F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified
in piping system Sections, install the following types:

1.

2.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

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

Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F pipes,
NPS 4 to NPS 16, requiring up to 4 inches of insulation.

Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.
Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to
NPS 24, if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated stationary pipes, NPS 3/4 to NPS 8.

Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 8.

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary
pipes, NPS 1/2 to NPS 8.

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 2.

Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11): For
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8.

Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 3.

U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36, with steel
pipe base stanchion support and cast-iron floor flange.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36, with
steel pipe base stanchion support and cast-iron floor flange and with U-bolt to retain pipe.
Adjustable, Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes,
NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion
support and cast-iron floor flange.

Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30, from 2
rods if longitudinal movement caused by expansion and contraction might occur.
Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, NPS 2-1/2 to
NPS 20, from single rod if horizontal movement caused by expansion and contraction
might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS 2 to NPS 42, if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes, NPS 2 to NPS 24, if
small horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.

Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes, NPS 2 to
NPS 30, if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

G. Vertical-Piping Clamps: Unless otherwise 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 20.
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2.

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

H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

prON=

5.

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

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-lIron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

I.  Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

10.

11.

12.

13.
14.
15.

Steel or Malleable Concrete Inserts (MSS Type 18 or Simpson Blue Banger Concrete
insert with UL & FM approvals): For upper attachment to suspend pipe hangers from
concrete ceiling.

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

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

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

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-
beams for heavy loads.

Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

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.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

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

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

Steel Pipe-Covering Protection Saddles (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.
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K.
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3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with
springs.

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to absorb expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
C. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

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

Comply with MFMA-102 for metal framing system selections and applications that are not
specified in piping system Sections.

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

Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.

3.2 HANGER AND SUPPORT INSTALLATION

A. Comply with SEI/ASCE 7 and with requirements for seismic-restraint devices in Section 220548
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”

B. Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building
structure.

C. Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze
pipe hangers.
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1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified above for individual
pipe hangers.

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

Metal Framing System Installation: Arrange for grouping of parallel runs of piping and
support together on field-assembled metal framing systems.

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

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual. Powder actuated
fasteners shall not be used for seismic bracing attachments.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions. For anchors
resisting seismic loads and/or supporting life-safety systems including fire sprinkler
systems, anchors shall have been tested for ‘Cracked Concrete’ per A.C. 193 and shall
have a valid ICC-ES Evaluation Report

Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounting Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounting-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. Refer to Division 07 Section "Roof
Accessories" for curbs.

Pipe Positioning System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture. Refer to Division 22 Section "Plumbing Fixtures"
for plumbing fixtures.

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

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

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

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

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

O. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.

P. Insulated Piping: Comply with the following:

1.

Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may 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 according to ASME B31.9 for building services
piping.

Install MSS SP-58, Type 39, protection saddles if insulation without vapor 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 and larger if pipe is installed on rollers.

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 and larger if pipe is installed on rollers.

Shield Dimensions for Pipe: Not less than the following:

NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.

NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

®ooow

Pipes NPS 8 and Larger: Include wood inserts.
Insert Material: Length at least as long as protective shield.
Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.3 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 smooth bearing surface.

C. Provide lateral bracing, to prevent swaying, for equipment supports. For applications where
seismic bracing is required, ‘Cracked Concrete’ expansion anchors or concrete screws tested
per A.C. 193 must be provided for seismic bracing anchorage where post-installed anchors
are required.
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3.4

3.5

3.6

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

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

Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding,
appearance and quality of 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 at exposed connections so no roughness shows after finishing and contours
of welded surfaces match adjacent contours.

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 .

PAINTING

A. Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas

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.

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

END OF SECTION 220529
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SECTION 220533 - HEAT TRACING FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes plumbing piping heat tracing for freeze prevention, domestic hot-water-
temperature maintenance, and snow and ice melting on roofs and in gutters and downspouts
with the following electric heating cables:
1. Constant wattage.
1.3 SUBMITTALS
A. Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories for each type of product indicated.
1. Schedule heating capacity, length of cable, spacing, and electrical power requirement for
each electric heating cable required.
B. Shop Drawings: For electric heating cable. Include plans, sections, details, and attachments
to other work.
1. Wiring Diagrams: Power, signal, and control wiring.
C. Field quality-control test reports.
D. Operation and Maintenance Data: For electric heating cables to include in operation and
maintenance manuals.
E. Warranty: Special warranty specified in this Section.
1.4 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.
1.5 WARRANTY
A. When warranties are required, verify with Owner's counsel that special warranties stated in
this Article are not less than remedies available to Owner under prevailing local laws.
Coordinate with Division 01 Section "Product Requirements."
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B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace electric heating cable that fails in materials or workmanship within specified warranty
period.

1.

Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

21

2.2

CONSTANT-WATTAGE HEATING CABLES

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

©CoNooOA~LON =

BH Thermal Corporation.

Chromalox, Inc.; Wiegard Industrial Division; Emerson Electric Company.
Delta-Therm Corporation.

Easy Heat Inc.

Nelson Heat Trace.

Pyrotenax; a division of Tyco Thermal Controls.

Raychem; a division of Tyco Thermal Controls.

Thermon Manufacturing Co.

Trasor Corp.

B. Heating Element: Pair of parallel No. 12 AWG, nickel-coated stranded copper bus wires with
single-stranded resistor wire connected between bus wires. Terminate with waterproof,
factory-assembled nonheating leads with connectors at one end, and seal the opposite end
watertight.

nmoo

1.

Electrical Insulating Jacket: Flame-retardant fluoropolymer.

Cable Cover: Stainless-steel braid, and polyolefin outer jacket with UV inhibitor.
Maximum Operating Temperature (Power On): 392 deg F.

Capacities and Characteristics:

Maximum Heat Output: Provide capacities and characteristics as noted on the drawings.

CONTROLS

A. Pipe-Mounting Thermostats for Freeze Protection:

1.
2.

3.

Remote bulb unit with adjustable temperature range from 30 to 50 deg F.

Snap action; open-on-rise, single-pole switch with minimum current rating adequate for
connected cable.

Remote bulb on capillary, resistance temperature device, or thermistor for directly
sensing pipe-wall temperature.

Corrosion-resistant, waterproof control enclosure.

123005 Hyde Park Middle School 220533 - 2 HEAT TRACING FOR PLUMBING

PIPING



Cache County School District

23 ACCESSORIES

A.

Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone
end seals and splice kits, and installation clips all furnished by manufacturer, or as
recommended in writing by manufacturer.

Warning Labels: Refer to Division 22 Section "ldentification for Plumbing Piping and
Equipment."

Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with
pressure-sensitive, permanent, waterproof, self-adhesive back.

1.  Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: 3/4 inch
minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger: 1-1/2
inches minimum.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Examine surfaces and substrates to receive electric heating cables for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and
sharp protrusions.
2. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATIONS

A.

Install the following types of electric heating cable for the applications described:

1. Snow and Ice Melting in Gutters and Downspouts: Constant-wattage heating cable.
2. Freeze protection for roof drainage piping: Constant-wattage.

3.3 INSTALLATION

A. Install electric heating cable across expansion, construction, and control joints according to
manufacturer's written recommendations using cable protection conduit and slack cable to
allow movement without damage to cable.

B. Electric Heating Cable Installation for Snow and Ice Melting in Gutters and Downspouts:
Install in gutters and downspouts with clips furnished by manufacturer that are compatible
with gutters, and downspouts.

C. Electric Heating Cable Installation for Freeze Protection for Piping:

1. Install electric heating cables after piping has been tested and before insulation is
installed.
2. Install electric heating cables according to IEEE 515.1.
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3. Install insulation over piping with electric cables according to Division 22 Section
"Plumbing Insulation."

4. Install warning tape on piping insulation where piping is equipped with electric heating
cables.

D. Set field-adjustable switches and circuit-breaker trip ranges.
E. Protect installed heating cables, including nonheating leads, from damage.

3.4 CONNECTIONS

A. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

B. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

3.5 FIELD QUALITY CONTROL

A. Testing: Perform tests after cable installation but before application of coverings such as
insulation, wall or ceiling construction, or concrete.

1. Test cables for electrical continuity and insulation integrity before energizing.
2. Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.

B. Repeat tests for continuity, insulation resistance, and input power after applying thermal

insulation on pipe-mounting cables.
C. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 220533
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND
EQUIPMENT

PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A. This Section includes the following restraints and vibration isolation as defined in Section
230548 “Vibration Isolation and Seismic Controls for HVAC” for the following:

1. Plumbing Piping.

2. Plumbing Equipment.

PART 2 - PRODUCTS

21 (NOT USED)

PART 3 - EXECUTION

31  (NOT USED)

END OF SECTION 220548
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Stencils.
5. Valve tags.
6. Warning tags.
7. Ceiling grid
1.3 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Samples: For color, letter style, and graphic representation required for each identification
material and device.
C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.
D. Valve numbering scheme.
E. Valve Schedules: For each piping system to include in maintenance manuals.
1.4 COORDINATION
A. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
B. Coordinate installation of identifying devices with locations of access panels and doors.
C. Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS

21 EQUIPMENT LABELS

A. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Blue.

4., Maximum Temperature: Able to withstand temperatures up to 160 deg F.

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

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

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

B. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
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.

2.2 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, and having predrilled holes for attachment hardware.

B. Letter Color: Black.

C. Background Color: Yellow.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

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

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

G. Fasteners: Stainless-steel rivets or self-tapping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
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I. Label Content: Include caution and warning information, plus emergency notification
instructions.

23 PIPE LABELS

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

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

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

D. Pipe Label Contents: Include identification of piping service using same 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: At least 1-1/2 inches high.

24 STENCILS

A. Stencils: Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter
height of 3/4 inch for access panel and door labels, equipment labels, and similar operational
instructions.

1. Stencil Material: Fiberboard or metal.

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

3. Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1 unless
otherwise indicated.

25 VALVE TAGS

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and
1/2-inch numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass wire-link or beaded chain; or S-hook.

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room
or space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.
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2.6 WARNING TAGS

A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card
stock with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.

2. Fasteners: Brass grommet and wire.

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT
OPERATE."

4. Color: Yellow background with black lettering.

2.7 CEILING GRID

A. Provide valve identification for all plumbing and med gas valves located above the ceiling on the
ceiling grid below the valve.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

3.2 EQUIPMENT LABEL INSTALLATION

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

3.3 PIPE LABEL INSTALLATION

A. Piping Color-Coding: Painting of piping is specified in Division 09.

B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, on
each piping system.

1. ldentification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

C. 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 branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
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At access doors, manholes, and similar access points that permit view of concealed

piping.

Near major equipment items and other points of origination and termination.
Spaced at maximum intervals of 50 feetalong each run. Reduce intervals to 25 feet in

areas of congested piping and equipment.

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

D. Pipe Label Color Schedule:

1.

Low-Pressure, Compressed-Air Piping:

a. Background Color: Comply with ASME A13.1.

b. Letter Color: Comply with ASME A13.1.

Medium-Pressure, Compressed-Air Piping:

a. Background Color: Comply with ASME A13.1.

b. Letter Color: Comply with ASME A13.1.

Domestic Water Piping:

a. Background Color: Comply with ASME A13.1.

b. Letter Color: Comply with ASME A13.1.

Sanitary Waste and Storm Drainage Piping:

a. Background Color: Comply with ASME A13.1.

b. Letter Color: Comply with ASME A13.1.

3.4 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and similar roughing-in connections of end-use fixtures and units.
List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:
a. Cold Water: 1-1/2 inches, round.
b. Hot Water: 1-1/2 inches, round.
C. Low-Pressure Compressed Air: 1-1/2 inches, round.
d. High-Pressure Compressed Air: 1-1/2 inches, round.
2. Valve-Tag Color:
a. Cold Water: Comply with ASME A13.1.
b. Hot Water: Comply with ASME A13.1.
C. Low-Pressure Compressed Air: Comply with ASME A13.1.
d. High-Pressure Compressed Air: Comply with ASME A13.1.
123005 Hyde Park Middle School 220553 -5 IDENTIFICATION FOR PLUMBING
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3. Letter Color:

Cold Water: Comply with ASME A13.1.

Hot Water: Comply with ASME A13.1.

Low-Pressure Compressed Air: Comply with ASME A13.1.
High-Pressure Compressed Air: Comply with ASME A13.1.

aoow

3.5 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where
required.

END OF SECTION 220553
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SECTION 220719 - PLUMBING PIPING INSULATION.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes insulating the following plumbing piping services:

oAM=

Domestic cold-water piping.

Domestic hot-water piping.

Domestic recirculating hot-water piping.

Storm-water piping exposed to freezing conditions.

Roof drains and rainwater leaders.

Supplies and drains for handicap-accessible lavatories and sinks.

1.3 DEFINITIONS:

A. Refer to Section 220500 “Common Work Results for Plumbing”.

14 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied, if any).
B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each type of insulation.

4 Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

5. Detail removable insulation at piping specialties, equipment connections, and access
panels.

6. Detail application of field-applied jackets.

7. Detail application at linkages of control devices.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
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1.6

A.

B.

1.7

A.

1.8

A

B.

C.

1.9

A.

B.

materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84 by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application. Before
preparing piping Shop Drawings establish and maintain clearance requirements for installation
of insulation and field-applied jackets and finishes and for space required for maintenance.
Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

21

A.

B.

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule" articles for where insulating materials shall be applied.

Insulation for below-ambient service requires a vapor-barrier.
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2.2

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Aeroflex USA, Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.

Comply with ASTM C 553:

1. Type Il and ASTM C 1290, Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.

2. Products: Subject to compliance with requirements, provide one of the following:

CertainTeed Corp.; SoftTouch Duct Wrap.
Johns Manville; Microlite.

Knauf Insulation; Friendly Feel Duct Wrap.
Manson Insulation Inc.; Alley Wrap.

Owens Corning; SOFTR All-Service Duct Wrap.

P20 T®

Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requirements, provide one of the following:
a. Fibrex Insulations Inc.; Coreplus 1200.
b. Johns Manville; Micro-Lok.
C. Knauf Insulation; 1000-Degree Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.
e. Owens Corning; Fiberglas Pipe Insulation.

2. Type |, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type |, Grade A,

a. Without factory-applied jacket with factory-applied ASJ-SSL. Factory-applied
jacket requirements are specified in "Factory-Applied Jackets" Article.
Prefabricated Thermal Insulating Fitting Covers: Comply with ASTM C 450 for dimensions used
in preforming insulation to cover valves, elbows, tees, and flanges.

INSULATING CEMENTS
Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

1. Products: Subject to compliance with requirements, provide the following:
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a.

Ramco Insulation, Inc.; Super-Stik.

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

1. Products: Subject to compliance with requirements, provide the following:

a.

Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote.

23 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type Il, Class I.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Aeroflex USA, Inc.; Aeroseal.
b. Armacell LLC; Armaflex 520 Adhesive.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-75.
d. K-Flex USA; R-373 Contact Adhesive.
2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

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

1. Products: Subject to compliance with requirements, provide one of the following:

a.

Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70.
d. Mon-Eco Industries, Inc.; 22-25.
2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, provide one of the following:

a.

Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-20.
d. Mon-Eco Industries, Inc.; 22-25.
2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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E. PVC Jacket Adhesive: Compatible with PVC jacket.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Dow Corning Corporation; 739, Dow Silicone.
b. Johns Manwville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
C. P.I.C. Plastics, Inc.; Welding Adhesive.
d. Speedline Corporation; Polyco VP Adhesive.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.4 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-80/30-90.

b. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry
film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F .

4, Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color: White.

C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient services.

1.

aobrwb

Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-30.

b. Eagle Bridges - Marathon Industries; 501.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-35.

d. Mon-Eco Industries, Inc.; 55-10.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
Service Temperature Range: 0to 180 deg F .

Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
Color: White.

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient services.

1.

Products: Subject to compliance with requirements, provide one of the following:
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Encacel.

b. Eagle Bridges - Marathon Industries; 570.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 60-95/60-96.

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
3. Service Temperature Range: Minus 50 to plus 220 deg F .
4, Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
5. Color: White.
E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-10.
b. Eagle Bridges - Marathon Industries; 550.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 46-50.
d. Mon-Eco Industries, Inc.; 55-50.
e. Vimasco Corporation; WC-1/WC-5.
2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
3. Service Temperature Range: Minus 20 to plus 180 deg F .
4. Solids Content: 60 percent by volume and 66 percent by weight.
5. Color: White.
25 SEALANTS

A. ASJ Flashing Sealants, and PVC Jacket Flashing Sealants:

1. Products: Subject to compliance with requirements, provide the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Fire- and water-resistant, flexible, elastomeric sealant.

4, Service Temperature Range: Minus 40 to plus 250 deg F .

5. Color: White.

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.6 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:

1.

ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a

removable protective strip; complying with ASTM C 1136, Type |.
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2.7

123005 Hyde Park Middle School 220719 -7

A.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1.

Products: Subject to compliance with requirements, provide one of the following:

Johns Manville; Zeston.

P.I.C. Plastics, Inc.; FG Series.
Proto Corporation; LoSmoke.
Speedline Corporation; SmokeSafe.

coop

Adhesive: As recommended by jacket material manufacturer.

Color: Color-code jackets based on system.

a. White.

Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap
and supply covers for lavatories.

Metal Jacket:

1.

Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Metal Jacketing Systems.

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.

C. RPR Products, Inc.; Insul-Mate.

Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or
5005, Temper H-14.

a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size.
b. Finish and thickness are indicated in field-applied jacket schedules.
C. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene

and kraft paper. [3-mil- thick, heat-bonded polyethylene and kraft paper] [2.5-
mil- thick polysurlyn].

d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper. [2.5-mil- thick polysurlyn].

e. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3) Tee covers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7) Valve covers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.
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2.8 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, provide one of the following:
a. ABI, Ideal Tape Division; 428 AWF ASJ.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
C. Compac Corporation; 104 and 105.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nooh~ON

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1. Products: Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 370 White PVC tape.
b. Compac Corporation; 130.
C. Venture Tape; 1506 CW NS.

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

oA WON

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Products: Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 488 AWF.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
C. Compac Corporation; 120.

d. Venture Tape; 3520 CW.

Width: 2 inches.

Thickness: 3.7 mils.

Adhesion: 100 ounces force/inch in width.
Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch in width.

oA~ ON

2.9 SECUREMENTS

A. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.
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210

A.

B.

PROTECTIVE SHIELDING GUARDS

Protective Shielding Pipe Covers:

1. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
a. Engineered Brass Company.
b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products.
C. McGuire Manufacturing.
d. Plumberex.
e. Truebro; a brand of IPS Corporation.
f. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping. Comply with Americans with Disabilities Act
(ADA) requirements.

Protective Shielding Piping Enclosures:

1. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
a. Truebro; a brand of IPS Corporation.
b. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

2. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-

water supplies and trap and drain piping. Comply with ADA requirements.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A

B.

C.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. @ Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
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3.3
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GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.
Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at:

a. 2 inches o.c.
b. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to pipe flanges and fittings.

Cut insulation in @ manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

For above-ambient services, do not install insulation to the following:
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1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4, Cleanouts.
3.4 PENETRATIONS
A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof

penetrations.
1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
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3.5

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.
4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously
through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.
4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in
Section 078413 "Penetration Firestopping.”

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same

material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4, Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
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insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services, provide a design that maintains vapor
barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket except for flexible elastomeric,
install fited PVC cover over elbows, tees, strainers, valves, flanges, and unions.
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing
using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges, except
divide the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.
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A.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.
Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive

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

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.
2. When preformed valve covers are not available, install cut sections of pipe and sheet

insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

INSTALLATION OF MINERAL-FIBER INSULATION

Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.

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

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with mineral-fiber blanket insulation.
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4. Install jacket material with manufacturer's recommended adhesive, overlap seams at
least 1 inch , and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed insulation elbows and fittings are not available, install mitered sections

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4, Install insulation to flanges as specified for flange insulation application.

FIELD-APPLIED JACKET INSTALLATION

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

Insulation shall have a k value that meets the minimum requirements of the latest International
Energy Conservation Code (IECC).

Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

INDOOR PIPING INSULATION SCHEDULE
Domestic Cold Water:

1. NPS 1-1/2 and Smaller: Insulation shall be one of the following;
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a. Flexible Elastomeric:
1) 1 inch thick
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:

1) 1 inch thick

2. NPS 2 and Larger: Insulation shall be one of the following:
a. Flexible Elastomeric:
1) 1-1/2 inches thick.
b. Mineral-Fiber, Preformed Pipe Insulation:

1) 1-1/2 inches thick.
Domestic Hot and Recirculated Hot Water:
1. NPS 1-1/2 and Smaller: Insulation shall be one of the following:

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

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

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:
1) 1-1/2 inches thick

Storm water and Overflow:
1. All Pipe Sizes: Insulation shall be one of the following:

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

Roof Drain and Overflow Drain Bodies:

1. All Pipe Sizes: Insulation shall be one of the following:
a. Flexible Elastomeric: 1 inch thick.
b. Mineral-Fiber, Blanket Insulation, Type I: 1 inch thick.
C. Drain Manufacturer’s Pre-formed bowl Insulation: 1 inch thick.

OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
Storm water and Overflow:
1. All Pipe Sizes: Insulation shall be one of the following:
a. Flexible Elastomeric: 1 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
INDOOR, FIELD-APPLIED JACKET SCHEDULE
Install jacket over insulation material. For insulation with factory-applied jacket, install the field-

applied jacket over the factory-applied jacket.
If more than one material is listed, selection from materials listed is Contractor's option.
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C. Piping, Concealed:
1. None.
2. PVC:
a. White: 20 mils thick
D. Piping, Exposed:
1. PVC:
a. White: 30 mils thick

3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.
B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Concealed:
1. None.
D. Piping, Exposed:

1. Aluminum, Stucco Embossed: 0.016 inch thick.

END OF SECTION 220719

THIS PAGE IS INTENTIONALLY LEFT BLANK
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

A.
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RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside
buildings.
2. Encasement for piping.

ACTION SUBMITTALS

Product Data: For transition fittings and dielectric fittings.
Delegated-Design Submittal:

1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment
guides, hangers and supports for multiple pipes, expansion joints and loops, and
attachments of the same to the building structure.

2. Locations of pipe anchors and alignment guides and expansion joints and loops.

3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior
walls, floors, basement, and foundation walls.

INFORMATIONAL SUBMITTALS

System purging and disinfecting activities report.

Field quality-control reports.

FIELD CONDITIONS

Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to

provide temporary water service according to requirements indicated:

1. Notify Construction Manager or owner no fewer than two days in advance of proposed
interruption of water service.
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PART 2 - PRODUCTS
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PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic piping
components shall be marked with "NSF-pw."

All piping shall be American made and tested; no import pipe will be permitted.

All exposed water supply piping in toilet rooms, custodial rooms and kitchens shall be chromium
plated.

All piping installed in or passing through a plenum must be plenum rated, fire wrapped, or
installed in a metal conduit.

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, drawn temper.
Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed temper.
Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

Copper Unions:

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.

Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

Ponp=

DUCTILE-IRON PIPE AND FITTINGS
Mechanical-Joint, Ductile-Iron Pipe:

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or
flanged ends are indicated.

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.

Standard-Pattern, Mechanical-Joint Fittings:
1. AWWA C110/A21.10, ductile or gray iron.

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
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Compact-Pattern, Mechanical-Joint Fittings:

1. AWWA C153/A21.53, ductile iron.

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.

Plain-End, Ductile-lIron Pipe: AWWA C151/A21.51.

PP PIPE AND FITTINGS
PP Pipe: ASTM F 2389, SDR 7.4 and SDR 11.

PP Socket Fittings: ASTM F 2389.

PIPING JOINING MATERIALS
Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and
asbestos free unless otherwise indicated.
2. Full-face or ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
Solder Filler Metals: ASTM B 32, lead-free alloys.

Flux: ASTM B 813, water flushable.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

PP Pipe and Fittings: Manufacturer's recommended fusion-weld system.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

Sleeve-Type Transition Coupling: AWWA C219.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Cascade Waterworks Manufacturing.
Dresser, Inc.; Piping Specialties Products.
Ford Meter Box Company, Inc. (The).
JCM Industries.

coop
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e. Romac Industries, Inc.
f. Smith-Blair, Inc.; a Sensus company.
g. Viking Johnson.

Plastic-to-Metal Transition Fittings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following

a. Charlotte Pipe and Foundry Company.

b. Harvel Plastics, Inc.
C. Spears Manufacturing Company.
2. Description:
a. CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent
dimensions.
b. One end with threaded brass insert and one solvent-cement-socket or threaded
end.

PP-to-Metal Transition Fittings:

1. Description:
a. PP one-piece fitting with manufacturer's Schedule 80 equivalent dimensions.
b. One end with threaded brass insert and one fusion-socket end.

Plastic-to-Metal Transition Unions:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Colonial Engineering, Inc.
b. NIBCO Inc.
C. Spears Manufacturing Company.
2. Description:
a. CPVC four-part union.
b. Brass threaded end.
C. Solvent-cement-joint plastic end.
d. Rubber O-ring.
e. Union nut.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive high temperature insulating material. Include end connections compatible with
pipes to be joined.

Dielectric Nipples and Waterways:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Elster Perfection Corporation.
b. Grinnell Mechanical Products; Tyco Fire Products LP.
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Matco-Norca.
Clearflow/Perfection Corp.
Precision Plumbing Products, Inc.
Victaulic Company.

~oao

2. Standard: IAPMO PS 66 or ASTM F-1545-97.

3. Electroplated steel nipple or waterway complying with ASTM F 1545 or ANSI/NSF-61
Compliant.

4, Pressure Rating and Temperature: 300 psig at 225 deg F.

5. End Connections: Male threaded or grooved.

6. Lining: Inert and noncorrosive, propylene or LTHS.

PART 3 - EXECUTION

3.1

3.2

A.

A.

EARTHWORK

Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and
backfilling.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

Polypropylene pipe in or passing through plenums must be fire wrapped or installed in a metal
conduit.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

Install ductile-iron piping under building slab with restrained joints according to AWWA C600
and AWWA M41.

Install underground copper tube in PE encasement according to ASTM A 674 or
AWWA C105/A21.5.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve
inside the building at each domestic water-service entrance. Comply with requirements for
pressure gages in Division 22 Section "Meters and Gages for Plumbing Piping" and with
requirements for drain valves and strainers in Division 22 Section "Domestic Water Piping
Specialties."

Install shutoff valve immediately upstream of each dielectric fitting.

Install water-pressure-reducing valves downstream from shutoff valves.  Comply with
requirements for pressure-reducing valves in Division 22 Section "Domestic Water Piping
Specialties."

Install domestic water piping level without pitch and plumb.
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Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

Install seismic restraints on piping. Comply with SEI/ASCE 7 and with requirements for seismic-
restraint devices in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and
Equipment."

Install piping concealed from view and protected from physical contact by building occupants
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, and
coordinate with other services occupying that space.

Install piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

Install pressure gages on suction and discharge piping for each plumbing pump and packaged
booster pump. Comply with requirements for pressure gages in Division 22 Section "Meters
and Gages for Plumbing Piping."

Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in
Division 22 Section "Domestic Water Pumps."

Install thermometers oninlet and outlet piping from each water heater. Comply with
requirements for thermometers in Division 22 Section "Meters and Gages for Plumbing Piping."
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 penetrations of concrete walls and slabs. 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, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing
Piping."

JOINT CONSTRUCTION

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

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606.
Roll groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting.
Install coupling housing sections over gasket with keys seated in tubing grooves. Install and
tighten housing bolts.

Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints according to AWWA C606.
Cut round-bottom grooves in ends of pipe at gasket-seat dimension required for specified
(flexible or rigid) joint. Lubricate and install gasket over ends of pipes or pipe and fitting. Install
coupling housing sections over gasket with keys seated in piping grooves. Install and tighten
housing bolts.

Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606. Roll
groove ends of pipe as specified. Lubricate and install gasket over ends of pipes or pipe and
fitting. Install coupling housing sections over gasket with keys seated in piping grooves. Install
and tighten housing bolts.

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.
Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition fittings.
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DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples/waterways.
Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric nipples/waterways.
Dielectric Fittings for NPS 5 and Larger: Use dielectric nipples/waterways.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices in Division 22 Section "Vibration and
Seismic Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger, support products, and installation in Division 22
Section "Hangers and Supports for Plumbing Piping and Equipment.”

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. 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.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.

Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

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

NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

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

NPS 6: 10 feet with 5/8-inch rod.

NPS 8: 10 feet with 3/4-inch rod.

Nogohrwh =

Install supports for vertical copper tubing every 10 feet.
Install hangers for steel piping with the following maximum horizontal spacing and minimum rod
diameters:

NPS 1-1/4 and Smaller: 84 inches with 3/8-inch rod.
NPS 1-1/2: 108 inches with 3/8-inch rod.

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

NPS 2-1/2: 11 feet with 1/2-inch rod.

NPS 3 and NPS 3-1/2: 12 feet with 1/2-inch rod.

orON=
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6. NPS 4 and NPS 5: 12 feet with 5/8-inch rod.
7. NPS 6: 12 feet with 3/4-inch rod.
8. NPS 8 to NPS 12: 12 feet with 7/8-inch rod.

Install supports for vertical steel piping every 15 feet.

Install supports for vertical PP piping every 60 inches for NPS 1 and smaller, and every 72
inches for NPS 1-1/4 and larger.

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

CONNECTIONS

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

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.
2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller

than that required by plumbing code. Comply with requirements for connection sizes in
Division 22 plumbing fixture Sections.

3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2 and larger.

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Division 22 Section "ldentification for Plumbing Piping and Equipment.”
Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before

inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:
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123005 Hyde Park Middle School 221116 - 10

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 authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

C. Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

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

Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.

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

d. Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate
test source and allow it to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

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

f. Prepare reports for tests and for corrective action required.

Domestic water piping will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.

ADJUSTING

Perform the following adjustments before operation:

Pob=

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a.

b.

Manually adjust ball-type balancing valves in hot-water-circulation return piping to
provide hot-water flow in each branch.
Adjust calibrated balancing valves to flows indicated.

Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.

Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

Check plumbing specialties and verify proper settings, adjustments, and operation.
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CLEANING

Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if

methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
of chlorine. Isolate and allow to stand for three hours.

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

d. Repeat procedures if biological examination shows contamination.

e. Submit water samples in sterile bottles to authorities having jurisdiction.

Clean non-potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are

not prescribed, follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedures if biological examination shows contamination.

Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.
Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

PIPING SCHEDULE

Some piping types and sizes mentioned in this section may not be used on this project.
Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

All exposed water supply piping in toilet rooms, custodial rooms and kitchens shall be chromium
plated.
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Under-building-slab, domestic water, building-service piping, NPS 3and smaller, shall be the
following:

1. Soft copper tube, ASTM B 88, Type K wrought-copper, solder-joint fittings; and
brazed joints.

Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and larger, shall
be the following:

1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed
joints.

Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following:
1. Hard copper tube, ASTM B 88, Type L; cast-copper, solder-joint fittings; and soldered
joints.

Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be one of the following:

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought- copper, solder-joint fittings;
and brazed joints.

VALVE SCHEDULE

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Shutoff Duty: Use ball for piping NPS 3 and smaller. Use butterfly, with flanged ends
for piping NPS 4 and larger.

2. Throttling Duty: Use ball valves for piping NPS 2 and smaller. Use butterfly valves with
flanged ends for piping NPS 2-1/2 and larger.

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

4. Drain Duty: Hose-end drain valves.

Use check valves to maintain correct direction of domestic water flow to and from equipment.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

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 the following domestic water piping specialties:

Vacuum breakers.

Backflow preventers.

Water pressure-reducing valves.
Balancing valves.
Temperature-actuated water mixing valves.
Strainers.

Outlet boxes.

Hose bibbs.

. Wall hydrants.

0. Drain valves.

1. Water hammer arresters.

S0 NOORrWON =

Related Sections include the following:

1. Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers, pressure
gages, and flow meters in domestic water piping.

2. Division 22 Section "Emergency Plumbing Fixtures" for water tempering equipment.

3 Division 22 Section "Drinking Fountains and Water Coolers" for water filters for water coolers.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise

indicated.

SUBMITTALS

Product Data: For each type of product indicated.

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

Field quality-control test reports.

Operation and Maintenance Data: For domestic water piping specialties to include in emergency,
operation, and maintenance manuals.
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A.

B.

QUALITY ASSURANCE

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.

NSF Compliance:

1.

2.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic
water piping components.

Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1
through 9."

PART 2 - PRODUCTS

2.1 VACUUM BREAKERS
A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Ames Co.
b. Cash Acme.
C. Conbraco Industries, Inc.
d. FEBCO; SPX Valves & Controls.
e. Rain Bird Corporation.
f. Toro Company (The); Irrigation Div.
g. Watts Industries, Inc.; Water Products Div.
h. Zurn Plumbing Products Group; Wilkins Div.

2. Standard: ASSE 1001.

3. Size: NPS 1/4 to NPS 3, as required to match connected piping.

4. Body: Bronze.

5. Inlet and Outlet Connections: Threaded.

6. Finish: Chrome plated.

B. Hose-Connection Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Arrowhead Brass Products, Inc.
b. Cash Acme.
C. Conbraco Industries, Inc.
d. MIFAB, Inc.
e. Prier Products, Inc.
f. Watts Industries, Inc.; Water Products Div.
g. Woodford Manufacturing Company.
h. Zurn Plumbing Products Group; Light Commercial Operation.
i. Zurn Plumbing Products Group; Wilkins Div.
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Standard: ASSE 1011.

Body: Bronze, nonremovable, with manual drain.

Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
Finish: Chrome or nickel plated.

arown

C. Pressure Vacuum Breakers:

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

Ames Co.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Flomatic Corporation.

Toro Company (The); Irrigation Div.

Watts Industries, Inc.; Water Products Div.
g. Zurn Plumbing Products Group; Wilkins Div.

~0o0oo

Standard: ASSE 1020.

Operation: Continuous-pressure applications.

Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.
Accessories:

oo

a. Valves: Ball type, on inlet and outlet.
D. Spill-Resistant Vacuum Breakers:

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

a. Conbraco Industries, Inc.
b. Watts Industries, Inc.; Water Products Div.

Standard: ASSE 1056.
Operation: Continuous-pressure applications.
Accessories:

o

a. Valves: Ball type, on inlet and outlet.

22 BACKFLOW PREVENTERS
A. Reduced-Pressure-Principle Backflow Preventers:

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

Ames Co.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Flomatic Corporation.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

~oo0 oD
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Standard: ASSE 1013.

Operation: Continuous-pressure applications.

Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550
or that is FDA approved] for NPS 2-1/2 and larger.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
Accessories:

arown

No

a. Valves: Ball type with threaded ends on inlet and outlet ofNPS 2 and smaller; outside
screw and yoke gate-type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.

B. Double-Check Backflow-Prevention Assemblies:

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

Ames Co.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Flomatic Corporation.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

"0 Q0o

Standard: ASSE 1015.

Operation: Continuous-pressure applications, unless otherwise indicated.

Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550
or that is FDA approved for NPS 2-1/2 and larger.

End Connections: Threaded for NPS 2 and smaller; [flanged] <Insert type> for NPS 2-1/2 and
larger.

7. Accessories:

abrwbd

524

a. Valves: Ball type with threaded ends on inlet and outlet ofNPS 2 and smaller; outside
screw and yoke gate-type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.

C. Beverage-Dispensing-Equipment Backflow Preventers:

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

a. Conbraco Industries, Inc.
b. Watts Industries, Inc.; Water Products Div.
c. Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1022.

Operation: Continuous-pressure applications.
Size: NPS 1/4 or NPS 3/8.

Body: Stainless steel.

End Connections: Threaded.

Sk wd

D. Dual-Check-Valve Backflow Preventers:
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2.3

2.
3.
4

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

Cash Acme.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Flomatic Corporation.

Ford Meter Box Company, Inc. (The).
Honeywell Water Controls.

McDonald, A. Y. Mfg. Co.

Mueller Co.; Water Products Div.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

TTSereooTw

Standard: ASSE 1024.
Operation: Continuous-pressure applications.
Body: Bronze with union inlet.

Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers:

1.

Sk wd

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

a. Cash Acme.
b. Lancer Corporation.
c. Watts Industries, Inc.; Water Products Div.

Standard: ASSE 1032.

Operation: Continuous-pressure applications.
Size: NPS 1/4 or NPS 3/8.

Body: Stainless steel.

End Connections: Threaded.

WATER PRESSURE-REDUCING VALVES

Water Regulators: (Direct Type)

1.

Hown

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

Cash Acme.

Conbraco Industries, Inc.

Honeywell Water Controls.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

®oo oo

Standard: ASSE 1003.

Pressure Rating: Initial working pressure of 150 psig.

Body: Bronze, provide chrome-plated finish if connected to chrome plated or stainless steel
piping for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 or that
is FDA approved for NPS 2-1/2 and NPS 3.

Valves for Booster Heater Water Supply: Include integral bypass.
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6. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

B. Water Control Valves: (Pilot type)

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. CLA-VAL Automatic Control Valves.
b. Mifab Corp; Beeco.
C. Watts Industries, Inc.; Ames Fluid Control Systems.
d. Watts Industries, Inc.; Watts ACV.
e. Zurn Plumbing Products Group; Wilkins Div.

Description: Pilot-operation, diaphragm-type, single-seated main water control valve.

Pressure Rating: Initial working pressure of 150 psig minimum with AWWA C550 or FDA-

approved, interior epoxy coating. Include small pilot-control valve, restrictor device, specialty

fittings, and sensor piping.

4. Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior
epoxy coating; or stainless-steel body.

5. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.

wn

24 BALANCING VALVES

A. Copper-Alloy Calibrated Balancing Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Armstrong International, Inc.
b. Flo Fab Inc.
C. ITT Industries; Bell & Gossett Div.
d. NIBCO INC.
e. TAC Americas.
f. Taco, Inc.
g. Victaulic
h. Watts Industries, Inc.; Water Products Div.

2. Type: Ball or Y-pattern globe valve with two readout ports and memory setting indicator.

3. Body: bronze,

4, Size: Same as connected piping, but not larger than NPS 2.

5. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.

B. Cast-Iron Calibrated Balancing Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Armstrong International, Inc.
b. Flo Fab Inc.
c. ITT Industries; Bell & Gossett Div.
d. NIBCO INC.
e. TAC Americas.
f. Watts Industries, Inc.; Water Products Div.
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2. Type: Adjustable with Y-pattern globe valve, two readout ports, and memory-setting indicator.
3. Size: Same as connected piping, but not smaller than NPS 2-1/2.
C. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.
25 TEMPERATURE-ACTUATED WATER MIXING VALVES
A. Water-Temperature Limiting Devices:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Armstrong International, Inc.
b. Cash Acme.
C. Conbraco Industries, Inc.
d. Honeywell Water Controls.
e. Leonard Valve Company.
f. Powers; a Watts Industries Co.
g. Symmons Industries, Inc.
h. Taco, Inc.
i. Watts Industries, Inc.; Water Products Div.
j- Zurn Plumbing Products Group; Wilkins Div.
2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig.
4. Type: Thermostatically controlled water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-
control handle.
8. Valve Finish: Rough bronze.
B. Primary, Thermostatic, Water Mixing Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Armstrong International, Inc.
b. Lawler Manufacturing Company, Inc.
C. Leonard Valve Company.
d. Powers; a Watts Industries Co.
e. Symmons Industries, Inc.
2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig.
4. Type: Exposed-mounting, thermostatically controlled water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, and
adjustable, temperature-control handle.
8. Valve Pressure Rating: 125 psig minimum, unless otherwise indicated.
9. Valve Finish: Chrome plated.
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10.

Piping Finish: Copper.

C. Individual-Fixture, Water Tempering Valves:

1.

NookwN

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

Cash Acme.

Conbraco Industries, Inc.

Honeywell Water Controls.

Lawler Manufacturing Company, Inc.
Leonard Valve Company.

Powers; a Watts Industries Co.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

S@ e o0 oo

Standard: ASSE 1016, thermostatically controlled water tempering valve.
Pressure Rating: 125 psig minimum, unless otherwise indicated.

Body: Bronze body with corrosion-resistant interior components.
Temperature Control: Adjustable.

Inlets and Outlet: Threaded.

Finish: Rough or chrome-plated bronze.

2.6 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:

1.

ok w

Pressure Rating: 125 psig minimum, unless otherwise indicated.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550
or FDA-approved, epoxy coating and for NPS 2-1/2 and larger.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.

Screen: Stainless steel with round perforations, unless otherwise indicated.

Perforation Size:

a. Strainers NPS 2 and Smaller: 0.020 inch.
b. Strainers NPS 2-1/2 to NPS 4: 0.045 inch.
c. Strainers NPS 5 and Larger: 0.10 inch.

Drain: Factory-installed, hose-end drain valve.

2.7 OUTLET BOXES

A. Water Outlet Boxes ICE-1:

1.

2.

Basis of Design: Water-Tite model W9200HA 6” diameter outlet box with ¥4 turn valve and
water hammer arrestor.

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

a. Acorn Engineering Company.
b. IPS Corporation.
c. LSP Products Group, Inc.
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d. Oatey.
e. Plastic Oddities; a division of Diverse Corporate Technologies.

3. Mounting: Recessed.

4, Material and Finish: Enameled-steel or epoxy-painted-steel or plastic box and faceplate.

5. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller copper
tube outlet.

6. Supply Shutoff Fitting: NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper, water tubing.

2.8 HOSE BIBBS

A. Hose Bibbs HB-1:

1. Standard: ASME A112.18.1 for sediment faucets.

2. Body Material: Bronze.

3. Seat: Bronze, replaceable.

4, Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.

5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.

6. Pressure Rating: 125 psig.

7. Vacuum Breaker: Integral or field-installation, nonremovable, drainable, hose-connection
vacuum breaker complying with ASSE 1011.

8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.

9. Finish for Service Areas: Chrome or nickel plated.

10.  Finish for Finished Rooms: Chrome or nickel plated.

11.  Operation for Equipment Rooms: Wheel handle or operating key.

12.  Operation for Service Areas: Wheel handle.

13.  Operation for Finished Rooms: Operating key.

14.  Include operating key with each operating-key hose bibb.

15.  Include integral wall flange with each chrome- or nickel-plated hose bibb.

29 WALL HYDRANTS

A. Nonfreeze Wall Hydrants FWH-1:

1.

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

Josam Company.

MIFAB, Inc.

Prier Products, Inc.

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

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Woodford Manufacturing Company.

Zurn Plumbing Products Group; Light Commercial Operation.
Zurn Plumbing Products Group; Specification Drainage Operation.

i

2. Standard: ASME A112.21.3M for concealed-outlet, self-draining wall hydrants.
3. Pressure Rating: 125 psig.
4, Operation: Loose key.
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5. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
6. Inlet: NPS 3/4 or NPS 1.
7. Outlet: Integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
8. Operating Keys: Two with each wall hydrant.
2.10 DRAIN VALVES
A. Ball-Valve-Type, Hose-End Drain Valves:
1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
2. Pressure Rating: 400-psig minimum CWP.
3. Size: NPS 3/4.
4, Body: Copper alloy.
5. Ball: Chrome-plated brass.
6. Seats and Seals: Replaceable.
7. Handle: Vinyl-covered steel.
8. Inlet: Threaded or solder joint.
9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap
with brass chain.
211 WATER HAMMER ARRESTERS
A. Water Hammer Arresters:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. AMTROL, Inc.
b. Josam Company.
C. MIFAB, Inc.
d. PPP Inc.
e. Sioux Chief Manufacturing Company, Inc.
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
g. Tyler Pipe; Wade Div.
h. Watts Drainage Products Inc.
i. Zurn Plumbing Products Group; Specification Drainage Operation.
2. Standard: ASSE 1010 or PDI-WH 201.
3. Type: Metal bellows or Copper tube with piston.
4. Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint
construction, and basic installation requirements.
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3.2

B.

Install backflow preventers in each water supply to mechanical equipment and systems and to other
equipment and water systems that may be sources of contamination. Comply with authorities having
jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.
Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting,
fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain
piping and pipe to floor drain. Locate air-gap device attached to or under backflow preventer.
Simple air breaks are not acceptable for this application.

3. Do not install bypass piping around backflow preventers.

Install water control valves with inlet and outlet shutoff valves. Install pressure gages on inlet and
outlet.

Install balancing valves in locations where they can easily be adjusted.

Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with
shutoff valve on outlet.

1. Install thermometers and water regulators if specified.
2. Install cabinet-type units recessed in or surface mounted on wall as specified.

Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing
valve, solenoid valve, and pump.

Install outlet boxes recessed in wall. Install 2-by-4-inch fire-retardant-treated-wood blocking wall
reinforcement between studs. Fire-retardant-treated-wood blocking is specified in Division 06 Section
"Rough Carpentry."

Install water hammer arresters in water piping according to PDI-WH 201.

Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper
flow.

Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down toward
drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.

Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of
1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust system for proper flow.

CONNECTIONS

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

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."
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3.3

3.4

3.5

owp

LABELING AND IDENTIFYING

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on
or near each of the following:

Pressure vacuum breakers.
Reduced-pressure-principle backflow preventers.
Double-check backflow-prevention assemblies.
Carbonated-beverage-machine backflow preventers.
Dual-check-valve backflow preventers.

Water pressure-reducing valves.

Calibrated balancing valves.

Primary, thermostatic, water mixing valves.

Primary water tempering valves.

0.  Outlet boxes.

SO N>OR LN =

Distinguish among multiple units, inform operator of operational requirements, indicate safety and
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.
Nameplates and signs are specified in Division 22 Section "ldentification for Plumbing Piping and
Equipment.”

FIELD QUALITY CONTROL

Perform the following tests and prepare test reports:

1. Test each backflow preventer according to authorities having jurisdiction and the device's
reference standard.

Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

ADJUSTING

Set field-adjustable pressure set points of water pressure-reducing valves.
Set field-adjustable flow set points of balancing valves.
Set field-adjustable temperature set points of temperature-actuated water mixing valves.

END OF SECTION 221119
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SECTION 221123 - DOMESTIC WATER PUMPS

PART 1 - GENERAL

1.1

1.2

1.3

14

A.

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 the following all-bronze and bronze-fitted centrifugal pumps for domestic
cold- and hot-water circulation:

1. Separately-coupled, horizontally mounted, in-line centrifugal pumps.

SEISMIC REQUIREMENTS

Component Importance Factor. All plumbing components shall be assigned a component
importance factor. The component importance factor, lp, shall be taken as 1.5 if any of the
following conditions apply:

1. The component is required to function for life-safety purposes after an earthquake.

2. The component contains hazardous materials.

3 The component is in or attached to an Occupancy Category IV structure and it is needed
for continued operation of the facility or its failure could impair the continued operation of
the facility.

All other components shall be assigned a component importance factor, Ip, equal to 1.0.

Seismic Performance: Plumbing equipment, hangers and supports shall withstand the effects
of earthquake motions determined according to SEI/ASCE 7 and with the requirements
specified in Section 220548 " Vibration and Seismic Controls for Plumbing Piping and
Equipment.

1. For components with a seismic importance factor of 1.0 the term "withstand" means "the
system will remain in place without separation of any parts when subjected to the seismic
forces specified."

2. For components with a seismic importance factor of 1.5 the term "withstand" means "the
system will remain in place without separation of any parts when subjected to the seismic
forces specified and the system will be fully operational after the seismic event."

SUBMITTALS

Product Data: For each type and size of domestic water pump specified. Include certified
performance curves with operating points plotted on curves; and rated capacities of selected
models, furnished specialties, and accessories.

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

1.5

A.

B.

C.

1.6

A
B.
C.

1.7

A.

Operation and Maintenance Data: For domestic water pumps to include in emergency,
operation, and maintenance manuals.

QUALITY ASSURANCE

Product Options: Drawings indicate size, profiles, and dimensional requirements of domestic
water pumps and are based on the specific system indicated. Refer to Division 01 Section
"Product Requirements."

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.

UL Compliance: Comply with UL 778 for motor-operated water pumps.

DELIVERY, STORAGE, AND HANDLING

Retain shipping flange protective covers and protective coatings during storage.
Protect bearings and couplings against damage.

Comply with pump manufacturer's written rigging instructions for handling.

COORDINATION

Coordinate size and location of concrete bases. Concrete, reinforcement, and formwork
requirements are specified in Division 03.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

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

SEPARATELY COUPLED, HORIZONTALLY MOUNTED, IN-LINE CENTRIFUGAL PUMPS
Manufacturers:

Armstrong.

Aurora Pump; Pentair Pump Group (The).

Bell & Gossett Domestic Pump; ITT Industries.
Grundfos Pumps Corp.

Taco, Inc.

Thrush Company, Inc.

Weinman Div.; Crane Pumps & Systems.

Nooh~wN =
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B. Description:

Factory-assembled and -tested, overhung-impeller, single-stage, separately

coupled, horizontally mounted, in-line centrifugal pumps as defined in HI 1.1-1.2 and HI 1.3; and
designed for installation with pump and motor shafts mounted horizontally.

1. Pump Construction: All bronze.

a.

Casing: Radially split, cast iron, with threaded companion-flange connections for
pumps with NPS 2 pipe connections and flanged connections for pumps with
NPS 2-1/2 pipe connections.

b. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, closed,
and keyed to shaft.

C. Shaft and Shaft Sleeve: Steel shaft, with copper-alloy shaft sleeve.

d. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic
seat, and rubber bellows and gasket. Include water slinger on shaft between
motor and seal.

e. Bearings: Oil-lubricated; bronze-journal or ball type.

2. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft

misalignment.

3. Motor:

Single speed, with grease-lubricated ball bearings; and resiliently mounted to

pump casing. Comply with requirements in Division 22 Section "Common Motor
Requirements for Plumbing Equipment.”

23 FLEXIBLE CONNECTORS

A. Manufacturers:

Hyspan Precision Products, Inc.
Mercer Rubber.
Metraflex, Inc.

1. Anamet, Inc.

2. Flex-Hose Co., Inc.
3. Flexicraft Industries.
4, Flex-Pression, Ltd.

5. Flex-Weld, Inc.

6. Fugate

7.

8.

9.

10.  Proco Products, Inc.

11. Tozen America Corporation.
12.  Twin City Hose.

13. Unaflex Inc.

B. Description: Corrugated, bronze inner tubing covered with bronze wire braid. Include copper-
tube ends or bronze flanged ends, braze-welded to tubing. Include 125-psig minimum working-
pressure rating and ends matching pump connections.

24 BUILDING-AUTOMATION-SYSTEM INTERFACE

A. Provide auxiliary contacts in pump controllers for interface to building automation system.
Include the following:

1. On-off status of each pump.
2. Alarm status.
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PART 3 - EXECUTION

3.1

3.2

3.3

A.

>

O oW

m

EXAMINATION

Examine roughing-in of domestic-water-piping system to verify actual locations of connections
before pump installation.

PUMP INSTALLATION

Comply with SEI/ASCE 7 and with requirements for seismic-restraint devices in Section 220548
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”

Comply with HI 1.4.

Install pumps with access for periodic maintenance including removal of motors, impellers,
couplings, and accessories.

Independently support pumps and piping so weight of piping is not supported by pumps and
weight of pumps is not supported by piping.

Install separately coupled, horizontally mounted, in-line centrifugal pumps with motor and pump
shafts horizontal.

Install continuous-thread hanger rods and spring hangers with vertical-limit stop of sufficient
size to support pump weight. Vibration isolation devices are specified in Division 22 Section
"Vibration and Seismic Controls for Plumbing Piping and Equipment." Fabricate brackets or
supports as required. Hanger and support materials are specified in Division 22 Section
"Hangers and Supports for Plumbing Piping and Equipment.”

CONNECTIONS

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

Install piping adjacent to pumps to allow service and maintenance.

Connect domestic water piping to pumps. Install suction and discharge piping equal to or
greater than size of pump nozzles. Refer to Division 22 Section "Domestic Water Piping."

1. Install flexible connectors adjacent to pumps in suction and discharge piping of the
following pumps:

a. Separately coupled, horizontally mounted, in-line centrifugal pumps.

2. Install shutoff valve and strainer on suction side of pumps, and check valve and throttling
valve on discharge side of pumps. Install valves same size as connected piping. Refer
to Division 22 Section "General-Duty Valves for Plumbing Piping" for general-duty valves
for domestic water piping and Division 22 Section "Domestic Water Piping Specialties" for
strainers.

3. Install pressure gages at suction and discharge of pumps. Install at integral pressure-
gage tappings where provided or install pressure-gage connectors in suction and
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3.4

3.5

discharge piping around pumps. Refer to Division 22 Section "Meters and Gages for
Plumbing Piping" for pressure gages and gage connectors.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

Interlock pump with water heater burner and time delay relay.

STARTUP SERVICE

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

1. Complete installation and startup checks according to manufacturer's written instructions.
2. Check piping connections for tightness.

3. Clean strainers on suction piping.

4. Perform the following startup checks for each pump before starting:

a. Verify bearing lubrication.

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is
free to rotate with pump hot and cold. If pump is bound or drags, do not operate
until cause of trouble is determined and corrected.

C. Verify that pump is rotating in the correct direction.

5. Prime pump by opening suction valves and closing drains, and prepare pump for
operation.

6. Start motor.

7. Open discharge valve slowly.

8. Adjust temperature settings on thermostats.

9. Adjust timer settings.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain pumps. Refer to Division 01 Section "Demonstration and
Training."

END OF SECTION 221123
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Pipe, tube, and fittings.
2. Specialty pipe fittings.
1.3 PERFORMANCE REQUIREMENTS
A. Components and installation shall be capable of withstanding the following minimum working
pressure unless otherwise indicated:
1. Soil, Waste, and Vent Piping: 10-foot head of water.
2. Waste, Force-Main Piping: 50 psig.
1.4 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
1.5 INFORMATIONAL SUBMITTALS
A. Seismic Qualification Certificates: For waste and vent piping, accessories, and components,
from manufacturer.
1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
2. Detailed description of piping anchorage devices on which the certification is based and
their installation requirements.
B. Field quality-control reports.
1.6 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for
plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent
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piping; "NSF-sewer" for plastic sewer piping; "NSF-drain" for plastic drain piping, and "NSF-
tubular" for plastic continuous waste piping.

PART 2 - PRODUCTS

21 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: All cast-iron waste, vent and sewer pipe and fittings shall conform to the
requirements of CISPI Standard 301 and ASTM A 888. All products shall be marked with the
collective trademark of the Cast Soil Pipe Institute and shall be listed by NSF International or
receive prior approval of the engineer. All cast-iron pipe and fittings shall be American made
and tested. Non-compliant import cast-iron products will not be permitted. Any non-compliant
cast-iron product installed by the contractor on this project will be replaced at the contractor’s
expense and shall include all repairs, patching, painting and other incidental work required to
return the project to its pre-remediation state.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. AB&I Foundry
b. Charoltte Pipe
C. Tyler Pipe
B. CISPI, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ANACO.
b. Ideal
C. Mission Rubber Company; a division of MCP Industries, Inc.
d. Tyler Pipe.
2. Standards: ASTM C 1277 and CISPI 310.
3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.
4, Listing: Couplings shall be listed by NSF International. Each coupling shall be embossed
with the NSF seal.
C. Heavy-Duty, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Husky SD 4000.
b. Clamp-All Corp HI-TORQ 125.
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Standards: ASTM C 1277 and ASTM C 1540.
Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

23 DUCTILE-IRON PIPE AND FITTINGS
A. Ductile-Iron, Mechanical-Joint Piping:
1. Ductile-lIron Pipe: AWWA C151/A21.51, with mechanical-joint bell and plain spigot end
unless grooved or flanged ends are indicated.
2. Ductile-Iron Fittings:  AWWA C110/A21.10, mechanical-joint, ductile- or gray-iron
standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.
3. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
B. Ductile-Iron, Grooved-Joint Piping:
1. Ductile-Iron Pipe: AWWA C151/A21.51 with round-cut-grooved ends according to
AWWA C606.
2. Ductile-Iron-Pipe Appurtenances:
a. Manufacturers: Subject to compliance with requirements, [provide products by one
of the following:
1) Anvil International.
2) Shurjoint Piping Products.
3) Victaulic Company.
b. Grooved-End, Ductile-Iron Fittings: ASTM A 536 ductile-iron castings with
dimensions matching AWWA C110/A 21.10 ductile-iron pipe or
AWWA C153/A 21.53 ductile-iron fittings and complying with AWWA C606 for
grooved ends.
C. Grooved Mechanical Couplings for Ductile-Iron Pipe: ASTMF 1476, Type |.
Include ferrous housing sections with continuous curved keys; EPDM-rubber
center-leg gasket suitable for hot and cold water; and bolts and nuts.
24 PVC PIPE AND FITTINGS
A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.
C. Adhesive Primer: ASTM F 656.
1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according
to 40 CFR 59, Subpart D (EPA Method 24).
2. Adhesive primer shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."
D. Solvent Cement: ASTM D 2564.
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1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1

3.2

A.

TIOGMMmMO

«

EARTH MOVING

Comply with requirements for excavating, trenching, and backfilling specified in Division 31
Section "Earth Moving."

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

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.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Install seismic restraints on piping. Comply with SEI/ASCE 7 and with requirements for seismic-
restraint devices specified in Division 22 Section "Vibration and Seismic Controls for Plumbing
Piping and Equipment.”

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side
with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Use proper size of standard increasers and
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction
of flow is prohibited.

Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
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3.3

cements, and other installation requirements. Maintain swab in piping and pull past each joint
as completed.

Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:

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

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.
4. Grease Waste: 2 percent downward in direction of flow for piping.

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

1. Install encasement on underground piping according to ASTMAG674 or
AWWA C105/A 21.5.

Install underground PVC piping according to ASTM D 2321.

Install engineered soil and waste drainage and vent piping systems as follows:

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.

Plumbing Specialties:

1. Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout fitting with

closure plug inside the building in sanitary drainage force-main piping. Comply with
requirements for cleanouts specified in Division 22 Section "Sanitary Waste Piping

Specialties."

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for
drains specified in Division 22 Section "Sanitary Waste Piping Specialties."

3. Install cleanout fitting with closure plug inside the building in sanitary force-main piping.

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

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 penetrations of concrete walls and slabs. 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, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing
Piping."

JOINT CONSTRUCTION

Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-piping coupling joints.
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3.4

3.5

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or

damaged. Do not use pipe sections that have cracked or open welds.

Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe
and fittings according to the following:

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

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

VALVE INSTALLATION

General valve installation requirements are specified in Division 22 Section "General-Duty
Valves for Plumbing Piping."

Shutoff Valves:
1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 2 and smaller.

3. Install gate valve for piping NPS 2-1/2 and larger.

Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage
pump discharge.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices specified in Division 22 Section
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger and support devices and installation specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment.”

Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.

Install individual, straight, horizontal piping runs:

R i e

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.

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
8. Base of Vertical Piping: MSS Type 52, spring hangers.
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C. Support horizontal piping and tubing within 12 inches of each fitting and coupling or valve
and coupling.

D. Support vertical piping and tubing at base and at each floor.

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

F. Install hangers for cast-iron soil piping with the following 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-inchod.

4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod.

5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod.

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

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

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

3.6 CONNECTIONS

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

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

C. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.

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

3. Plumbing Specialties: Connect drainage and vent piping in sizes 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 cleanouts and drains specified in Division 22 Section
"Sanitary Waste Piping Specialties."

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. Connect force-main piping to the following:
1. Sewage Pump: To sewage pump discharge.
E. Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.
F. Make fixture and equipment connections according to the following unless otherwise indicated:
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3.7

3.8

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final

connection to each piece of equipment.

IDENTIFICATION

Identify exposed sanitary waste and vent piping. Comply with requirements for identification
specified in Division 22 Section "ldentification for Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

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.

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

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
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 defects in new piping and parts of existing piping that have been
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: Test drainage and vent piping except 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 water. 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 traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-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.

Test force-main piping according to procedures of authorities having jurisdiction or, in absence
of published procedures, as follows:
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1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping
until it has been tested and approved. Expose work that was covered or concealed
before it was tested.

2. Cap and subject piping to static-water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source and
allow to stand for four hours. Leaks and loss in test pressure constitute defects that must

be repaired.

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

4. Prepare reports for tests and required corrective action.

3.9 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.
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 3 and smaller shall be the following:
1. Hybless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and coupled
2. JIgilgéisr.nilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.
C. Aboveground, soil and waste piping NPS 4 and larger shall be the following:
1. Hubless, cast-iron soil pipe and fittings heavy-duty hubless-piping couplings; and
coupled joints.
2. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.
D. Aboveground, vent piping NPS 3 and smaller shall be the following:
1. Hybless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and coupled
2. JI(D)ilgéisr.nilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.
E. Aboveground, vent piping NPS 4 and larger shall be the following:
1. !—beless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and coupled
2. Jlgilgéisrﬁilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.
F. Underground, soil, waste, and vent piping NPS 3 and smaller shall be any of the following:
1. Hybless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and coupled
2. Jé)rl:fi.-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
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3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.
G. Underground, soil and waste piping NPS 4 and larger shall be any of the following:

1. Hubless, cast-iron soil pipe and fittings heavy-duty hubless-piping couplings; and
coupled joints.

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

3 Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

H. Aboveground sanitary-sewage force mains NPS 1-1/2 and NPS 2 shall be the following:
1. Galvanized-steel pipe, pressure fittings, and threaded joints.

l. Mechanical Rooms & Kitchen Underground soil, waste, and vent piping any size shall be the
following:
1. NPS 3 and smaller: Hubless, cast-iron soil pipe and fittings CISPI hubless-piping
couplings; and coupled joints.
2. NPS 4 and larger: Hubless, cast-iron soil pipe and fittings heavy-duty hubless-piping
couplings; and coupled joints.

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following sanitary drainage piping specialties:

Cleanouts.

Floor drains.

Channel drainage systems.

Roof flashing assemblies.

Through-penetration firestop assemblies.
Miscellaneous sanitary drainage piping specialties.
Flashing materials.

Nogohrwdh =

B. Related Sections include the following:

1. Division 22 Section "Storm Drainage Piping Specialties" for trench drains for storm water,
channel drainage systems for storm water, roof drains, and catch basins.

1.3 SEISMIC REQUIREMENTS

A. Component Importance Factor. All plumbing components shall be assigned a component
importance factor. The component importance factor, lp, shall be taken as 1.5 if any of the
following conditions apply:

1. The component is required to function for life-safety purposes after an earthquake.

2. The component contains hazardous materials.

3 The component is in or attached to an Occupancy Category IV structure and it is needed
for continued operation of the facility or its failure could impair the continued operation of
the facility.

B. All other components shall be assigned a component importance factor, Ip, equal to 1.0.

C. Seismic Performance: Plumbing equipment, hangers and supports shall withstand the effects
of earthquake motions determined according to SEI/ASCE 7 and with the requirements
specified in Section 220548 " Vibration and Seismic Controls for Plumbing Piping and
Equipment.

1.4 DEFINITIONS

A. FOG: Fats, oils, and greases.

123005 Hyde Park Middle School 221319 -1 SANITARY WASTE PIPING
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1.5

A.
B.

1.6

A.

B.

C.

1.7

A

B.

FRP: Fiberglass-reinforced plastic.
HDPE: High-density polyethylene plastic.
PE: Polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.

SUBMITTALS

Field quality-control test reports.
Operation and Maintenance Data: For drainage piping specialties to include in emergency,
operation, and maintenance manuals.

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

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.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary
piping specialty components.

COORDINATION
Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,

reinforcement, and formwork requirements are specified in Division 03.
Coordinate size and location of roof penetrations.

PART 2 - PRODUCTS

21

A.

CLEANOUTS
Exposed Metal Cleanouts:

1. Manufacturers: Subject to 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.

coop
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e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.
g. Sun Drainage Products

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.
Closure: Stainless-steel plug with seal.

B. Metal Floor Cleanouts:

1.

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

Josam Company; Josam Div.

Oatey.

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.
Sun Drainage Products

e

Standard: ASME A112.36.2M for adjustable housing cleanout.
Size: Same as connected branch.

Type: Adjustable housing.

Body or Ferrule: Cast iron.

Clamping Device: Required.

Outlet Connection: Inside calk.

Closure: Brass plug with tapered threads.

Adjustable Housing Material: Cast iron with threads.

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

Top Loading Classification: Heavy Duty.

Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.
Standard: ASME A112.3.1.

Size: Same as connected branch.

Housing: Stainless steel.

Closure: Stainless steel with seal.

Riser: Stainless-steel drainage pipe fitting to cleanout.

C. Cast-Iron Wall Cleanouts:

1.

Manufacturers: Subject to 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.

~0oo0oT®
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g. Sun Drainage Products

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

3. Size: Same as connected drainage piping.

4, Body: Hub-and-spigot, cast-iron soil pipe T-branch as required to match connected
piping.

5. Closure: Countersunk, brass plug.

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

7. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.

8. Wall Access: Round, stainless-steel wall-installation frame and cover.

2.2 FLOOR DRAINS

A. Cast-lron Floor Drains:

1.

2.

SOONO AW

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
Basis-of-Design Product: See Schedule at end of this Section:

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.
g. Sun Drainage Products

~0 a0 o

Standard: ASME A112.6.3.

Body Material: Gray iron.

Seepage Flange: Required.

Anchor Flange: Not required.

Outlet: Bottom.

Trap Material: Castiron>.

Trap Pattern: Deep-seal P-trap>.

Trap Features: Trap-seal primer valve drain connection>.

23 THROUGH-PENETRATION FIRESTOP ASSEMBLIES

A. Through-Penetration Firestop Assemblies:

1. 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:

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

a. ProSet Systems Inc.

3. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug.

4. Size: Same as connected soil, waste, or vent stack.

5. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing
flange on one end for installation in cast-in-place concrete slabs.
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6. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene
O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective
cap for plug.

7. Special Coating: Corrosion resistant on interior of fittings.

MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

Deep-Seal Traps:

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping
and cleanout trap-seal primer valve connection.

2. Size: Same as connected waste piping.
a. NPS 2: 4-inch- minimum water seal.
b. NPS 2-1/2 and Larger: 5-inch- minimum water seal.

Floor-Drain, Trap-Seal Primer Fittings:

1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal
primer valve connection.
2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

Air-Gap Fittings:

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between
installed inlet and outlet piping.

Body: Bronze or cast iron.

Inlet: Opening in top of body.

Outlet: Larger than inlet.

Size: Same as connected waste piping and with inlet large enough for associated
indirect waste piping.

aoRrwd

Sleeve Flashing Device:

1. Description: Manufactured, cast-iron fitting, with clamping device, that forms sleeve for
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top
of fitting that will extend 1 inch > above finished floor and galvanized-steel pipe extension
in bottom of fitting that will extend through floor slab.

2. Size: As required for close fit to riser or stack piping.

Stack Flashing Fittings:

1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating
roof membrane, and with threaded or hub top for extending vent pipe.
2. Size: Same as connected stack vent or vent stack.

Vent Cap Filters:

1. Description:  Activated carbon filter in housing for installation at vent terminal as
manufactured by Sweet Filter.
2. Size: Same as connected stack vent or vent stack.
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2.5

2.6

A.

A.

FLASHING MATERIALS

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:

1. General Use: 4.0-Ib/sq. ft., 0.0625-inch thickness.
2. Vent Pipe Flashing: 3.0-lb/sq. ft., 0.0469-inch thickness.
3. Burning: 6-Ib/sq. ft., 0.0938-inch thickness.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum
thickness.

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

MOTORS

General requirements for motors are specified in Division 22 Section "Common Motor
Requirements for Plumbing Equipment.”

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: Electrical devices and connections are

specified in Division 26 Sections.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and
Seismic Controls for Plumbing Piping and Equipment.”
B. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials,
joint construction, and basic installation requirements.
C. Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:
1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.
4. Locate at base of each vertical soil and waste stack.
D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.
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E. For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

F. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. 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 or Less: Equivalent to 1 percent slope, but not less than 1/4-
inch total depression.
b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
C. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-
inch total depression.
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.
4. Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.

G. Assemble plastic channel drainage system components according to manufacturer's written
instructions. Install on support devices so that top will be flush with adjacent surface.

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

l. Install floor-drain, trap-seal primer fittings on inlet 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.

J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping
discharge into sanitary drainage system.

K. Install sleeve flashing device with each riser and stack passing through floors with waterproof
membrane.

L. Install vent cap filters on each vent pipe passing through roof.

M. Install wood-blocking reinforcement for wall-mounting-type specialties.

N. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

0. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and
within cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding
pipe fittings.

3.2 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.
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3.3

3.4

Install piping adjacent to equipment to allow service and maintenance.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

FLASHING INSTALLATION

Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are
required. Join flashing according to the following if required:

1. Lead Sheets: Burn joints of lead sheets 6.0-Ib/sq. ft., 0.0938-inch thickness or thicker.
Solder joints of lead sheets 4.0-Ib/sq. ft., 0.0625-inch thickness or thinner.

Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors
and roofs with waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and
skirt or flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.

Set flashing on floors and roofs in solid coating of bituminous cement.
Secure flashing into sleeve and specialty clamping ring or device.

Install flashing for piping passing through roofs with counterflashing or commercially made
flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."

Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing
into cast-iron sleeve having calking recess.

Fabricate and install flashing and pans, sumps, and other drainage shapes.

PROTECTION

Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.
Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319

123005 Hyde Park Middle School 221319-8 SANITARY WASTE PIPING

SPECIALTIES



Cache County School District

SECTION 221413 - FACILITY STORM DRAINAGE PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following storm drainage piping inside the building:

1. Pipe, tube, and fittings.
2. Special pipe fittings.

B. Related Sections include the following:

1. Division 22 Section "Sump Pumps."

1.3 DEFINITIONS

LLDPE: Linear, low-density polyethylene plastic.
PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

TPE: Thermoplastic elastomer.

oOw>

14 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working-
pressure, unless otherwise indicated:

1. Storm Drainage Piping: 10-foot head of water.

1.5 SUBMITTALS

Product Data: For pipe, tube, fittings, and couplings.
Shop Drawings:
1. Controlled-Flow Storm Drainage System: Include calculations, plans, and details.

w >

C. Field quality-control inspection and test reports.
D. Delegated-Design Submittal:
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1.6

A

B.

1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment
guides, hangers and supports for multiple pipes, expansion joints and loops, and
attachments of the same to the building structure.

2. Locations of pipe anchors and alignment guides and expansion joints and loops.

3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior
walls, floors, basement, and foundation walls.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic
piping components. Include marking with "NSF-drain" for plastic drain piping and "NSF-sewer"
for plastic sewer piping.

PART 2 - PRODUCTS

21

A.

2.2

A.

23

A.

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

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

PIPING MATERIALS

Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.

HUBLESS CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 888 or CISPI 301. All waste, vent, sewer and storm lines shall be
soil pipe and fittings that conform to the requirements of CISPI Standard 301, ASTM A ** and
shall be marked with the collective trademark of the Cast Soil Pipe Institute or Receive Prior
approval of the engineer and manufactured by AB&l Foundry, Tyler Pipe, or Charlotte Pipe. In
addition all Cast iron shall be American made and tested, no “non compliant” import cast
iron will be permitted.

CISPI, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ANACO.
b. Ideal
C. Mission Rubber Company; a division of MCP Industries, Inc.
d. Tyler Pipe.

2. Standards: ASTM C 1277 and CISPI 310.
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Cache County School District

24

2.5

3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

4. Listing: Couplings shall be listed by NSF International. Each coupling shall be embossed

with the NSF seal.

Heavy-Duty, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Husky HD 2000.
b. Clamp-All Corp HI-TORQ 80.
C. Ideal HD
d. Mission HW.
e. Tyler Pipe Widebody.

2. Standards: ASTM C 1277 and ASTM C 1540.

3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

PVC PIPE AND FITTINGS

Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

SPECIAL PIPE FITTINGS

Flexible, Nonpressure Pipe Couplings: Comply with ASTM C 1173, elastomeric, sleeve-type,
reducing or transition pattern. Include shear ring, ends of same sizes as piping to be joined,
and corrosion-resistant-metal tension band and tightening mechanism on each end.

1. Manufacturers:
a. Dallas Specialty & Mfg. Co.
b. Fernco, Inc.
C. Logan Clay Products Company (The).
d. Mission Rubber Co.
e. NDS, Inc.
f. Plastic Oddities, Inc.
2. Sleeve Materials:

a. For Cast-lron Soil Pipes: ASTM C 564, rubber.

b. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

C. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

Shielded Nonpressure Pipe Couplings: ASTM C 1460, elastomeric or rubber sleeve with full-
length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and
tightening mechanism on each end.

1. Manufacturers:

a. Cascade Waterworks Mfg. Co.
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b. Mission Rubber Co.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXCAVATION

Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

PIPING APPLICATIONS
Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
Aboveground storm drainage piping shall be the following:

1. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings;
and coupled joints.

Underground storm drainage piping shall be the following ( to 6” above finished floor):

1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
2. Hub-and spigot cast-iron soil pipe, hub-and spigot cast-iron soil pipe fittings, neoprene
rubber gasket, and compression joints.

PIPING INSTALLATION

Storm sewer and drainage piping outside the building are specified in Division 33 Section
"Storm Utility Drainage Piping."

Comply with SEI/ASCE 7 and with requirements for seismic-restraint devices in Section 220548
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”

Basic piping installation requirements are specified in Division 22 Section "Common Work
Results for Plumbing."

Install cleanouts at grade and extend to where building storm drains connect to building storm
sewers. Cleanouts are specified in Division 22 Section "Storm Drainage Piping Specialties."
Install cleanout fitting with closure plug inside the building in storm drainage force-main piping.

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe
penetration through foundation wall. Select number of interlocking rubber links required to
make installation watertight. Sleeves and mechanical sleeve seals are specified in Division 22
Section "Common Work Results for Fire Plumbing."

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

1. Install encasement on underground piping according to ASTM A 674 or AWWA C105.

Make changes in direction for storm drainage piping using appropriate branches, bends, and
long-sweep bends. Do not change direction of flow more than 90 degrees. Use proper size of

123005 Hyde Park Middle School 221413 -4 FACILITY STORM DRAINAGE PIPING
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3.4
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standard increasers and reducers if pipes of different sizes are connected. Reducing size of
drainage piping in direction of flow is prohibited.

Lay buried building storm drainage piping beginning at low point of each system. Install true to
grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping
upstream. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements. Maintain swab in piping and pull past
each joint as completed.

Install storm drainage piping at the following minimum slopes, unless otherwise indicated:

1. Building Storm Drain: 1 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
2. Horizontal Storm-Drainage Piping: 1 percent downward in direction of flow.

Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if
slab is without membrane waterproofing.

Install underground PVC storm drainage piping according to ASTM D 2321.

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

JOINT CONSTRUCTION

Basic piping joint construction requirements are specified in Division 22 Section "Common Work
Results Plumbing."

Hubless Cast-Iron Soil Piping Coupled Joints: Join according to CISPI 310 and CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.

PVC Nonpressure Piping Joints: Join piping according to ASTM D 2665.

HANGER AND SUPPORT INSTALLATION

Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls
for Plumbing Piping and Equipment.”

Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for
Plumbing Piping and Equipment.” Install the following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:

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.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.
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3.7

Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping
and Equipment.”

Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:

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

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

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

NPS 6: 60 inches with 3/4-inch rod.

NPS 8 to NPS 12: 60 inches with 7/8-inch rod.

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

L o e

Install supports for vertical cast-iron soil piping every 15 feet.
Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS

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

Connect interior storm drainage piping to exterior storm drainage piping. Use transition fitting to
join dissimilar piping materials.

Connect storm drainage piping to roof drains and storm drainage specialties.

FIELD QUALITY CONTROL

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.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

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

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
Test storm drainage piping according to procedures of authorities having jurisdiction or, in
absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.
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2. Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage
piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

3. Test Procedure: Test storm drainage piping 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 water. From 15 minutes before inspection starts to completion of inspection,
water level must not drop. Inspect joints for leaks.

4, Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
5. Prepare reports for tests and required corrective action.
3.8 CLEANING

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.

END OF SECTION 221413
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SECTION 221423 - STORM DRAINAGE PIPING SPECIALTIES

PART 1 - GENERAL

11

A.

1.2

1.3

w >

1.4

1.5

1.6

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 the following storm drainage piping specialties:

Cleanouts.

Roof drains.

Miscellaneous storm drainage piping specialties.
Flashing materials.

PO =

Related Sections include the following:

1. Division 22 Section "Sanitary Waste Piping Specialties" for backwater valves, floor drains, trench
drains and channel drainage systems connected to sanitary sewer, air admittance valves, FOG
disposal systems, grease interceptors and removal devices, oil interceptors, and solid interceptors.

DEFINITIONS

PUR: Polyurethane plastic.
PVC: Polyvinyl chloride plastic.

SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.

COORDINATION

Coordinate size and location of roof penetrations.
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PART 2 - PRODUCTS

2.1 CLEANOUTS

A Exposed Metal 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. Sioux Chief Manufacturing Company, Inc
e. Tyler Pipe; Wade Div.
f. Watts Drainage Products Inc.
g. Zurn Plumbing Products Group; Specification Drainage Operation.
h. Sun Drainage Products
2. Standard: ASME A112.36.2M for cast iron for cleanout test tee.
3. Size: Same as connected drainage piping
4, Body Material: Hubless, cast-iron soil pipe test tee as required to match connected piping.
5. Closure: Countersunk, brass plug.
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.
7. Closure: Stainless-steel plug with seal.
B. Metal Floor Cleanouts:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Josam Company; Josam Div.
b. Oatey.
C. Sioux Chief Manufacturing Company, Inc.
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Tyler Pipe; Wade Div.
f. Watts Drainage Products Inc.
g. Zurn Plumbing Products Group; Light Commercial Operation.
h. Zurn Plumbing Products Group; Specification Drainage Operation.
i. Sun Drainage Products
2. Standard: ASME A112.36.2M for adjustable housing cleanout.
3. Size: Same as connected branch.
4, Type: Adjustable housing.
5. Body or Ferrule: Cast iron.
6. Clamping Device: Required.
7. Outlet Connection: Inside calk.
8. Closure: [Brass plug with tapered threads.
9. Adjustable Housing Material: Cast iron with threads.
10.  Frame and Cover Material and Finish: Stainless steel.
11.  Frame and Cover Shape: Round.
12.  Top Loading Classification: Heavy Duty.
13.  Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.
14,  Standard: ASME A112.3.1.
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15.
16.
17.
18.

Size: Same as connected branch.

Housing: Stainless steel.

Closure: Stainless steel with seal.

Riser: Stainless-steel drainage pipe fitting to cleanout.

C. Cast-Iron Wall Cleanouts:

1.

Nooakwd

Manufacturers: Subject to 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.

Sioux Chief Manufacturing Company, Inc

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Zurn Plumbing Products Group; Specification Drainage Operation.
Sun Drainage Products

Se "o ao0oTw

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.

2.2 ROOF DRAINS

A. Metal Roof Drains:

1.
2.

©ooN O W

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Basis-of-Design Product: See Schedule at end of this section for drain descriptions:

Josam Company; Josam Div.

MIFAB, Inc.

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

Sioux Chief Manufacturing Company, Inc

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Zurn Plumbing Products Group; Specification Drainage Operation.
Sun Drainage Products

Se@ "0 o0 T

Standard: ASME A112.21.2M.

Body Material Cast iron.

Combination Flashing Ring and Gravel Stop: Required.
Dome Material: Cast iron.

Extension Collars: Required.

Underdeck Clamp Required.

Sump Receiver: Required.

B. Conductor Nozzles DSN-1:
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1. Description: Bronze body with threaded inlet and bronze wall flange with mounting holes.
2. Size: Same as connected conductor.

FLASHING MATERIALS

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units required
for installation; matching or compatible with material being installed.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 - EXECUTION

3.1

®

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint
construction, and basic installation requirements.

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

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger
cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
4. Locate at base of each vertical soil and waste stack.

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

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

Install roof drains at low points of roof areas according to roof membrane manufacturer's written
installation instructions. Roofing materials are specified in Division 07.

1. Install roof-drain flashing collar or flange so that there will be no leakage between drain and
adjoining roofing. Maintain integrity of waterproof membranes where penetrated.
2. Position roof drains for easy access and maintenance.

Install manufactured downspout boots at grade with top 18 inches above grade. Secure to building wall.
Install conductor nozzles at exposed bottom of conductors where they spill onto grade.
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3.2

3.3

34

Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets
and millwork. Use deep-pattern escutcheons if required to conceal protruding pipe fittings.
CONNECTIONS

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

FLASHING INSTALLATION

Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.
Join flashing according to the following if required:

1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker. Solder
joints of lead sheets 4.0-Ib/sq. ft., 0.0625-inch thickness or thinner.

Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs
with waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and skirt or
flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
specialty.

Set flashing on floors and roofs in solid coating of bituminous cement.
Secure flashing into sleeve and specialty clamping ring or device.

Fabricate and install flashing and pans, sumps, and other drainage shapes.

PROTECTION

Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent
damage from traffic or construction work.
Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221423
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SECTION 223100 - DOMESTIC WATER SOFTENERS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes commercial water softeners.

1. Chemicals.
2. Water testing kits.

1.3 SEISMIC REQUIREMENTS

A. Component Importance Factor. All plumbing components shall be assigned a component
importance factor. The component importance factor, Ip, shall be taken as 1.5 if any of the
following conditions apply:

1. The component is required to function for life-safety purposes after an earthquake.

2. The component contains hazardous materials.

3 The component is in or attached to an Occupancy Category IV structure and it is needed
for continued operation of the facility or its failure could impair the continued operation of
the facility.

B. All other components shall be assigned a component importance factor, Ip, equal to 1.0.

C. Seismic Performance: Plumbing equipment, hangers and supports shall withstand the effects of
earthquake motions determined according to SEI/ASCE 7 and with the requirements specified in
Section 220548 " Vibration and Seismic Controls for Plumbing Piping and Equipment.

1. For components with a seismic importance factor of 1.0 the term "withstand" means "the
system will remain in place without separation of any parts when subjected to the seismic
forces specified."

2. For components with a seismic importance factor of 1.5 the term "withstand" means "the
system will remain in place without separation of any parts when subjected to the seismic
forces specified and the system will be fully operational after the seismic event."

14 DEFINITIONS
A. ABS: Acrylonitrile-butadiene-styrene plastic.
B. FRP: Fiberglass-reinforced plastic.
C. PE: Polyethylene plastic.
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PVC: Polyvinyl chloride plastic.

SUBMITTALS

Product Data: For the following:

1. Water Softeners. Include rated capacities, operating characteristics, furnished specialties,
and accessories.

2. Water testing kits.

Shop Drawings: For water softeners. Include plans, elevations, sections, details, and
connections to piping systems.

1. Wiring Diagrams: Power, signal, and control wiring.
Manufacturer Seismic Qualification Certification: Submit certification that plumbing equipment
and components will withstand seismic forces defined in Division 22 Section "Mechanical

Vibration and Seismic Controls." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

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.

Manufacturer Certificates: Signed by manufacturers certifying that water softeners comply with
requirements.

Source quality-control test reports.

Field quality-control test reports.

Operation and Maintenance Data: For water softeners to include in emergency, operation, and
maintenance manuals.

Warranty: Special warranty specified in this Section.

Maintenance service agreement.

QUALITY ASSURANCE

Product Options: Drawings indicate size, profiles, and dimensional requirements of water
softeners and are based on the specific system indicated. Refer to Division 01 Section "Product
Requirements."

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.

ASME Compliance for Steel Tanks: Fabricate and label mineral tanks to comply with ASME
Boiler and Pressure Vessel Code: Section VI, Division 01, where indicated.
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ASME Compliance for FRP Tanks: Fabricate and label mineral tanks to comply with ASME Boiler
and Pressure Vessel Code: Section X, where indicated.
COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of water softener that fail in materials or workmanship within specified
warranty period.

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

a. Structural failures of mineral and brine tanks.

b. Faulty operation of controls.

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

d. Attrition loss of resin exceeding 3 percent per year.

e. Mineral washed out of system during service run or backwashing period.

f. Effluent turbidity greater and color darker than incoming water.

g. Fouling of underdrain system, gravel, and resin, with turbidity or by dirt, rust, or scale
from softener equipment or soft water, while operating according to manufacturer's
written operating instructions.

2. Commercial Water Softener, Warranty Period: From date of Substantial Completion.

a. Mineral Tanks: 10 years.

b. Brine Tanks: Five years.

C. Controls: 10 years.

d. Underdrain Systems: Five years.

MAINTENANCE SERVICE

Maintenance: Submit four copies of manufacturer's "Agreement for Continued Service and
Maintenance," before Substantial Completion, for Owner's acceptance. Offer terms and
conditions for furnishing chemicals and providing continued testing and servicing to include
replacing materials and equipment. Include one-year term of agreement with option for one-year
renewal.

PART 2 - PRODUCTS

21

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
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2.2 COMMERCIAL WATER SOFTENERS

A. Description: Factory-assembled, pressure-type water softener.

1. Manufacturers:
a. Culligan International Company.
b. Kinetico Incorporated.
C. Marlo, Inc.
d. Water & Power Technologies, Inc.
e. Northstar
f. CSI Water Treatment Systems, Inc.
g. ECI
h. Pacific
2. Comply with NSF 61, "Drinking Water System Components--Health Effects."
3. Configuration: Twin unit with two mineral tanks and one brine tank, factory mounted on
skid.
4. Mineral Tanks: Steel, electric welded; pressure-vessel quality.
a. Fabricate supports and attachments to tank with reinforcement strong enough to

resist tank movement during seismic event when tank supports are anchored to
building structure.

b. Construction: Fabricated and stamped to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, "Pressure Vessels."

C. Pressure Rating125 psig > minimum.

d. Wetted Components: Suitable for water temperatures from 40 to at least 100 deg F.

e. Freeboard: 50 percent minimum for backwash expansion above normal resin bed
level.

f. Handholes: 4 inches round or 4 by 6 inches elliptical, in top head and lower sidewall
of tanks 30 inches and smaller in diameter.

g. Manhole: 11 by 15 inches in top head of tanks larger than 30 inches in diameter.

h. Support Legs or Skirt: Constructed of structural steel, welded to tank before testing
and labeling.

i. Finish: Hot-dip galvanized on exterior and interior of tank after fabrication unless
tank is stainless steel.

j Finish: Exterior of tank spray painted with rust-resistant prime coat, 2- to 3-mil dry
film thickness. Interior sandblasted and lined with epoxy-polyamide coating, 8- to
10-mil dry film thickness.

k. Upper Distribution System: Single, point type, fabricated from galvanized-steel pipe
and fittings.

l. Lower Distribution System: Hub and radial-arm or header-lateral type; fabricated
from PVC pipe and fittings with individual, fine-slotted, nonclogging PE strainers;
arranged for even flow distribution through resin bed.

m. Liner: PE, ABS, or other material suitable for potable water.

5. Controls: Fully automatic; factory mounted on unit and factory wired.

a. Adjustable duration of various regeneration steps.

b. Push-button start and complete manual operation.

C. Electric time clock and switch for fully automatic operation, adjustable to initiate

regeneration at any hour of day and any day of week or at fixed intervals.
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d. Sequence of Operation: Program multiport pilot-control valve to automatically
pressure-actuate main operating valve through steps of regeneration and return to
service.

e. Pointer on pilot-control valve shall indicate cycle of operation.

f. Means of manual operation of pilot-control valve if power fails.

g. Main Operating Valves: Industrial, automatic, multiport, diaphragm type with the

following features:

1) Slow opening and closing, nonslam operation.

2) Diaphragm guiding on full perimeter from fully open to fully closed.

3) Isolated dissimilar metals within valve.

4) Self-adjusting, internal, automatic brine injector that draws brine and rinses at
constant rate independent of pressure.

5) Valve for single mineral-tank unit with internal automatic bypass of raw water
during regeneration.

6) Sampling cocks for soft water.

7) Special tools are not required for service.

h. Flow Control: Automatic, to control backwash and flush rates over wide variations in
operating pressures, and that does not require field adjustments.

1) Meter Control: Equip each mineral tank with signal-register-head water meter
that will produce electrical signal indicating need for regeneration on reaching
hand-set total in gallons. Design so signal will continue until reset.

2) Demand-Initiated Control: Equip single mineral-tank units with automatic-
reset-head water meter that electrically activates cycle controller to initiate
regeneration at preset total in gallons. Design so head automatically resets to
preset total in gallons for next service run.

3) Demand-Initiated Control: Equip each mineral tank of twin mineral-tank units
with automatic-reset-head water meters that electrically activate cycle
controllers to initiate regeneration at preset total in gallons. Design so heads
automatically reset to preset total in gallons for next service run. Include
electrical lockout to prevent simultaneous regeneration of both tanks.

4) Demand-Initiated Control: Equip each mineral tank of twin mineral-tank units
with automatic-reset-head water meter in common outlet header that
electrically activates cycle controller to automatically regenerate one mineral
tank at preset total in gallons and divert flow to other tank. Set to repeat with
other tank. Include electrical lockout to prevent simultaneous regeneration of
both tanks.

5) Demand-Initiated Control: Equip each mineral tank of multiple mineral-tank
units with automatic-reset-head water meters that electrically activate cycle
controllers to automatically regenerate at preset total in gallons. Design so
heads automatically reset to preset total in gallons for next service run.
Include electrical lockouts to prevent simultaneous regeneration of more than
one tank.

6) Demand-Initiated Control: Equip each mineral tank of multiple mineral-tank
units with automatic-reset-head water meter in common outlet header that
electrically activates cycle controller to automatically regenerate one mineral
tank at preset total in gallons and divert flow to other tanks. Set to repeat with
other tanks. Include electrical lockouts to prevent simultaneous regeneration
of more than one tank.

6. Brine Tank: Combination measuring and wet-salt storing system.

a. Tank and Cover Material: Fiberglass, 3/16 inch thick; or molded PE, 3/8 inch thick.
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B.

b. Brine Valve: Float operated and plastic fitted for automatic control of brine
withdrawn and freshwater refill.
C. Size: Large enough for at least four regenerations at full salting.
7. Factory-Installed Accessories:
a. Piping, valves, tubing, and drains.
b. Sampling cocks.
C. Main-operating-valve position indicators.
d. Water meters.

WATER TESTING SETS

Description: Manufacturer's standard water-hardness testing apparatus and chemicals with
testing procedure instructions. Include metal container suitable for wall mounting.

SOURCE QUALITY CONTROL

Hydrostatically test mineral tanks before shipment to minimum of one and one-half times pressure

rating.
Prepare test reports.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

B.

CONCRETE BASES

Install concrete bases of dimensions indicated for commercial water softeners. Refer to
Division 22 Section "Common Work Results for Plumbing."

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

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

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevation required for proper attachment to supported equipment.

Cast-in-place concrete materials and placement requirements are specified in Division 03.

WATER SOFTENER INSTALLATION

Install commercial water softener equipment on concrete bases, level and plumb. Maintain
manufacturer's recommended clearances. Arrange units so controls and devices that require
servicing are accessible. Anchor mineral and brine tanks and floor-mounting accessories to
substrate.

Comply with SEI/ASCE 7 and with requirements for seismic-restraint devices in Section 220548
"Vibration and Seismic Controls for Plumbing Piping and Equipment."
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3.3

C.

D.

E.

Install brine lines and fittings furnished by equipment manufacturer but not specified to be factory
installed.

Prepare mineral-tank distribution system and underbed for minerals and place specified mineral
into mineral tanks.

Install water testing sets mounted on wall, unless otherwise indicated, and near water softeners.

CONNECTIONS

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

Install piping adjacent to equipment to allow service and maintenance.

Make piping connections between water-softener-unit headers and dissimilar-metal water piping
with dielectric fittings. Dielectric fittings are specified in Division 22 Section "Common Work
Results for Plumbing."

Install shutoff valves on raw-water inlet and soft-water outlet piping of each mineral tank, and on
inlet and outlet headers.

1. Metal general-duty valves are specified in Division 22 Section "General-Duty Valves for
Plumbing Piping."

2. Plastic valves are specified in Division 22 Section "Domestic Water Piping."

3. Exception: Water softeners with factory-installed shutoff valves at locations indicated.

Install pressure gages on raw-water inlet and soft-water outlet piping of each mineral tank.
Pressure gages are specified in Division 22 Section "Meters and Gages for Plumbing Piping."

1. Exception: Water softeners with factory-installed pressure gages at locations indicated.
2. Exception: Water softeners in hot-water service.

Install valved bypass water piping around water softeners.

1. Metal general-duty valves are specified in Division 22 Section "General-Duty Valves for
Plumbing Piping."

2. Water piping is specified in Division 22 Section "Domestic Water Piping."

3. Exception: Household water softeners.

4 Exception: Water softeners in hot-water service.

Install drains as indirect wastes to spill into open drains or over floor drains.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."
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3.5

3.6

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust field-assembled components and equipment installation, including connections, and to
assist in field testing. Report results in writing.

Perform the following field tests and inspections and prepare test reports:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm proper
unit operation.

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

Remove and replace malfunctioning water softeners that do not pass tests and inspections and
retest as specified above.

STARTUP SERVICE

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

1. Complete installation and startup checks according to manufacturer's written instructions.
Add water to brine tanks and fill with salt.

1. Commercial Water Softeners: Food-grade salt pellets.

Sample water softener effluent after startup and at three consecutive seven-day intervals (total of
four samples), and prepare certified test reports for required water performance characteristics.
Comply with the following:

ASTM D 859, "Test Method for Silica in Water."

ASTM D 1067, "Test Methods for Acidity or Alkalinity of Water."
ASTM D 1068, "Test Methods for Iron in Water."

ASTM D 1126, "Test Method for Hardness in Water."

ASTM D 1129, "Terminology Relating to Water."

ASTM D 3370, "Practices for Sampling Water from Closed Conduits."

oAM=

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain water softeners. Refer to Division 01 "Demonstration and Training"
Section

END OF SECTION 223100
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SECTION 223400 - FUEL-FIRED, DOMESTIC-WATER HEATERS

PART 1 - GENERAL

1.1 GENERAL

A. Submit product data including rated capacities of selected models, weights (shipping,
installed, and operating), furnished specialties, and accessories and indicating
dimensions, required clearances, methods of component assembly, and piping and
wiring connections.

B. Submit wiring diagrams from manufacturers detailing electrical requirements for electrical
power supply wiring to water heaters. Include ladder-type wiring diagrams for interlock
and control wiring required for final installation of water heaters and controls.
Differentiate between portions of wiring that are factory installed and portions that are to
be field installed.

C. UL Standards: Provide water heaters complying with the following:

1. UL 174, "Household Electric Storage Tank Water Heaters."
2. UL 1453, "Electric Booster and Commercial Storage Tank Water Heaters."

D. Electrical Component Standard: Provide components complying with NFPA 70 "National
Electrical Code."

E. Listing and Labeling: Provide water heaters that are listed and labeled.

1. The Terms "Listed" And "Labeled": As defined in the National Electrical Code,
Article 100.

F. AGA Standards: Provide water heaters that bear the label of the American Gas
Association.

G. AGA Standards: Provide pressure and temperature relief valves that bear the label of the
American Gas Association and relieve the entire input of the water heater.

H. ASHRAE Standards: Provide water heaters with performance efficiencies not less than
prescribed in ASHRAE 90.1, "Energy Conservation in New Building Design."

1.2 PRODUCTS

A. Manufacturers:

1. Sealed Combustion High Efficiency Tank Type Gas-Fired Water Heaters:
a. A.O. Smith Water Products Co. Div.; A.O. Smith Corp.
b. Bradford White
C. State Water Heaters

B. Sealed Combustion High Efficiency Tank Type Gas-Fired Water Heaters: Automatic,
commercial, gas-fired, with vertical, 160-psig-rated storage tank, gas burner, integral
controls, drain valve, gas regulator, relief valve, and vent kit.

1. Fuel: Natural gas.
2. Insulation: Fiberglass, surrounding tank.
3. Jacket: Steel, with baked-on enamel finish.
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4. Tank: Glass-lined steel, with anode rods and drain valve.
5. Controls: Adjustable thermostat.
6. Safety Controls: Automatic gas shutoff device to shut off entire gas supply in
event of excessive temperature in tank.
7. Temperature and Pressure Relief Valve: AGA rated and labeled.
C. Provide concrete bases as indicated.
1. Concrete: Portland cement; mix to a 4000-psi, 28-day compressive strength.
a. Cement: ASTM C 150, Type I.
b. Fine Aggregate: ASTM C 33, sand.
C. Coarse Aggregate: ASTM C 33, crushed gravel.
2. Reinforcement Fabric: ASTM A 185, welded wire fabric, plain.
3. Reinforcement Bars: ASTM A 615, Grade 60, deformed.
D. Earthquake Bracing Assemblies: Commercial concrete floor mounted steel angle bracing

with steel water heater straps.

E. Steel, Precharged Water Storage Tanks:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
C. Covert Pump Div.; Covert Manufacturing, Inc.
d. Expanflex, Inc.
e. GSW Water Products Co.
f. A.O. Smith; Aqua-Air Div. (Available from Goulds Pumps, Inc.)
g. State Industries, Inc.
h. John Wood Co.

1. Watts.General: Provide precharged, vertical, steel water storage tanks of sizes

and capacities as indicated.

2. Operation: Factory-installed, butyl-rubber diaphragm.

3. Operation: Factory-installed, butyl-rubber bladder.

4, Construction: ASME Code, steel, constructed with welded joints, for 125 psig
working pressure, and factory-precharged to minimum system operating pressure at
tank, as indicated.

5. Interior Lining: Epoxy of thickness that meets requirements of applicable AWWA or
FDA and EPA regulatory standards for tasteless and odorless, potable water tank
linings.

6. Interior Lining: Polypropylene of thickness that meets requirements of applicable
AWWA or FDA and EPA regulatory standards for tasteless and odorless, potable
water tank linings.

7. Tappings: Provide tappings of sizes and in locations as indicated. Provide 1 tapping
to serve as both inlet and outlet connection.

a. Tappings 2 Inches and Smaller: Factory-fabricated, threaded, female, welded
before testing and labeling.
b. Tappings 2-1/2 Inches and Larger: Factory-fabricated, flanged, welded before
testing and labeling.
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8. Accessories: Provide air-charging and pressure relief valves and pressure gages as

indicated.
1.3 EXECUTION

A. Form concrete equipment bases using framing lumber with form release compounds.
Chamfer top edges and corners.

1. Install reinforcing bars, and place anchor bolts and sleeves using manufacturer's
installation template.

2. Place concrete and allow to cure before installation of equipment.

B. Install water heaters level and plumb on bases in accordance with manufacturer's written
installation instructions.  Firmly anchor units in locations indicated, and maintain
manufacturer's recommended clearances. Orient so controls and devices needing
servicing are accessible.

C. Install thermometers on water heater inlet and outlet piping.

D. Install gas-fired water heaters in compliance with NFPA 54, "National Fuel Gas Code."

E. Piping Installation Requirements: The Drawings indicate general arrangement of piping,
fittings, and specialties. The following are specific connection requirements:

1. Install piping adjacent to equipment arranged to allow servicing and
maintenance.

2. Connect hot and cold water piping to units with shutoff valves and unions.
Connect hot water circulating piping to unit with shutoff valve, check valve, and
union. Extend relief valve discharge to closest floor drain.

a. Where water heater piping connections are dissimilar metals, make
connections with dielectric fittings. specified in Division 15 Section "Basic
Piping Materials and Methods."

b. Install vacuum relief valve in cold water inlet piping.

3. Connect gas supply piping to burner with drip leg, tee, gas cock, and union;
minimum size same as inlet connection. Arrange piping to allow unit servicing.

a. Install vent piping from gas train pressure regulators and valves to
outside the building. Terminate vent piping with brass screened vent cap
fitting. Do not combine vents except with approval of local authority.

b. Install gas pressure regulators where indicated.

4. Install drain as indirect waste to spill into open drain or over floor drain.

a. Install drain valve at low point in water piping, for water heaters not
having tank drain.

5. Electrical Connections: Power wiring and disconnect switches are specified in
electrical Work.

a. Grounding: Connect unit components to ground in accordance with the
National Electrical Code.

6. Vent Connections: Direct vent/sealed combustion with vent kit for termination
through roof.

7. Earthquake Bracing Assemblies: Install earthquake bracing secure to structural
members per the manufacturer's installation requirements.

F. Field Quality Control: Provide the services of a factory-authorized service representative
to test and inspect unit installation, provide start-up service, and demonstrate and train
Owner's maintenance personnel as specified below.

1. Test and adjust operating and safety controls. Replace damaged and
malfunctioning controls and equipment.
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2. Perform the following before start-up final checks:
a. Fill water heaters with water.

b. Check piping systems test complete.

C. Check for piping connections leaks.

d. Check for clear vent.

e. Test operation of safety controls and devices.
Perform the following start-up procedures:

a. Energize circuits.

b. Adjust operating controls.

C. Adjust hot water outlet temperature setting.

END OF SECTION 223400
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SECTION 224000 - PLUMBING FIXTURES

PART 1 - GENERAL

11

A.

1.2

1.3

mm

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 the following conventional plumbing fixtures and related components:

Faucets for lavatories and sinks.
Flushometers.

Toilet seats.

Protective shielding guards.
Fixture supports.

Water closets.

Urinals.

Lavatories.

. Commercial sinks.

0. Kitchen sinks.

1. Service sinks.

220N~ WON -

Related Sections include the following:

—_

Division 10 Section "Toilet, Bath, and Laundry Accessories."
2. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor drains, and
specialty fixtures not included in this Section.

3. Division 22 Section "Emergency Plumbing Fixtures."
4. Division 22 Section "Drinking Fountains and Water Coolers."
DEFINITIONS

Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with
disabilities.

Cast Polymer: Cast-filled-polymer-plastic material. This material includes cultured-marble and solid-
surface materials.

Cultured Marble: Cast-filled-polymer-plastic material with surface coating.

Fitting: Device that controls the flow of water into or out of the plumbing fixture. Fittings specified in this
Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and
tailpieces, and traps and waste pipes. Piping and general-duty valves are included where indicated.

FRP: Fiberglass-reinforced plastic.

PMMA: Polymethyl methacrylate (acrylic) plastic.
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PVC: Polyvinyl chloride plastic.
Solid Surface: Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, scratch-, and
stain-resistance qualities.

SUBMITTALS

Product Data: For each type of plumbing fixture indicated. Include selected fixture and trim, fittings,
accessories, appliances, appurtenances, equipment, and supports. Indicate materials and finishes,
dimensions, construction details, and flow-control rates.

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

Operation and Maintenance Data: For plumbing fixtures to include in emergency, operation, and
maintenance manuals.

Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE

Source Limitations: Obtain plumbing fixtures, faucets, and other components of each category through
one source from a single manufacturer.

1. Exception: If fixtures, faucets, or other components are not available from a single manufacturer,
obtain similar products from other manufacturers specified for that category.

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.

Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable Buildings
and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with
Disabilities Act"; for plumbing fixtures for people with disabilities.

Regulatory Requirements: Comply with requirements in Public Law 102-486, "Energy Policy Act," about
water flow and consumption rates for plumbing fixtures.

NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture
materials that will be in contact with potable water.

Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.
Comply with the following applicable standards and other requirements specified for plumbing fixtures:

Enameled, Cast-lron Fixtures: ASME A112.19.1M.
Porcelain-Enameled, Formed-Steel Fixtures: ASME A112.19.4M.
Slip-Resistant Bathing Surfaces: ASTM F 462.
Solid-Surface-Material Lavatories and Sinks: ANSI/ICPA SS-1.
Stainless-Steel Residential Sinks: ASME A112.19.3.
Vitreous-China Fixtures: ASME A112.19.2M.

SOk wh -~
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7. Water-Closet, Flushometer Tank Trim: ASSE 1037.
8. Whirlpool Bathtub Fittings: ASME A112.19.8M.
H. Comply with the following applicable standards and other requirements specified for lavatory and sink
faucets:
1. Backflow Protection Devices for Faucets with Side Spray: ASME A112.18.3M.
2. Backflow Protection Devices for Faucets with Hose-Thread Outlet: ASME A112.18.3M.
3. Diverter Valves for Faucets with Hose Spray: ASSE 1025.
4. Faucets: ASME A112.18.1.
5. Hose-Connection Vacuum Breakers: ASSE 1011.
6. Hose-Coupling Threads: ASME B1.20.7.
7. Integral, Atmospheric Vacuum Breakers: ASSE 1001.
8. NSF Potable-Water Materials: NSF 61.
9. Pipe Threads: ASME B1.20.1.
10.  Sensor-Actuated Faucets and Electrical Devices: UL 1951.
11.  Supply Fittings: ASME A112.18.1.
12.  Brass Waste Fittings: ASME A112.18.2.
13. NSF61 Appendage G-AB 1953. Lead free potable drinking faucets.

I Comply with the following applicable standards and other requirements specified for bathtub/shower and

shower faucets:

1. Backflow Protection Devices for Hand-Held Showers: ASME A112.18.3M.

2. Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets: ASSE 1016.
3. Deck-Mounted Bath/Shower Transfer Valves: ASME 18.7.

4, Faucets: ASME A112.18.1.

5. Hand-Held Showers: ASSE 1014.

6. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices: ASTM F 445.

7. Hose-Coupling Threads: ASME B1.20.7.

8. Manual-Control Antiscald Faucets: ASTM F 444,

9. Pipe Threads: ASME B1.20.1.

Pressure-Equalizing-Control Antiscald Faucets: ASTM F 444 and ASSE 1016.
Sensor-Actuated Faucets and Electrical Devices: UL 1951.
Thermostatic-Control Antiscald Faucets: ASTM F 444 and ASSE 1016.

J. Comply with the following applicable standards and other requirements specified for miscellaneous fittings:

N>R WN =

Atmospheric Vacuum Breakers: ASSE 1001.

Brass and Copper Supplies: ASME A112.18.1.

Dishwasher Air-Gap Fittings: ASSE 1021.

Manual-Operation Flushometers: ASSE 1037.

Plastic Tubular Fittings: ASTM F 4009.

Brass Waste Fittings: ASME A112.18.2.

Sensor-Operation Flushometers: ASSE 1037 and UL 1951.
NSF61 Appendage G-AB 1953. Lead free potable drinking faucets.

K. Comply with the following applicable standards and other requirements specified for miscellaneous
components:

PO =

Disposers: ASSE 1008 and UL 430.
Dishwasher Air-Gap Fittings: ASSE 1021.
Flexible Water Connectors: ASME A112.18.6.
Floor Drains: ASME A112.6.3.
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Grab Bars: ASTM F 446.

Hose-Coupling Threads: ASME B1.20.7.

Off-Floor Fixture Supports: ASME A112.6.1M.

Pipe Threads: ASME B1.20.1.

Plastic Toilet Seats: ANSI Z124.5.

0.  Supply and Drain Protective Shielding Guards: ICC A117.1.

YN o

EXTRA MATERIALS

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. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size installed.

2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size installed.

3 Flushometer Valve, Repair Kits: Equal to 10 percent of amount of each type installed, but no fewer
than 12 of each type.

4, Provide hinged-top wood or metal box, or individual metal boxes, with separate compartments for
each type and size of extra materials listed above.
5. Toilet Seats: Equal to 5 percent of amount of each type installed.

PART 2 - PRODUCTS

2.1

2.2

A.

LAVATORY FAUCETS

Lavatory Faucets:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Chicago Faucets.
b. T & S Brass and Bronze Works, Inc.
C. Moen, Inc.

BATHTUB/SHOWER FAUCETS
Bathtub/Shower Faucets:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Chicago Faucets.

Leonard Valve Company.

Moen, Inc.

Powers; a Watts Industries Co.
Symmons Industries, Inc.

T & S Brass and Bronze Works, Inc.

o oo0 U
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2.6

SHOWER FAUCETS

Shower Faucets:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Chicago Faucets.

Leonard Valve Company.

Moen, Inc.

Powers; a Watts Industries Co.
Symmons Industries, Inc.

T & S Brass and Bronze Works, Inc.

"0 o0 T

SINK FAUCETS

Sink Faucets:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Chicago Faucets.
b. T & S Brass and Bronze Works, Inc.
C. Moen, Inc.

FLUSHOMETERS

Flushometers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Sloan Valve Company.
b. Zurn Plumbing Products Group; Commercial Brass Operation.
c. Moen, Inc.
d. Advanced Modern Technologies Corporation

TOILET SEATS
Toilet Seats:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Bemis Manufacturing Company.
b. Centoco Manufacturing Corp.
c. Church Seats.
d. Olsonite Corp.
e. Sperzel.
2. Description: Toilet seat for water-closet-type fixture.

123005 Hyde Park Middle School 224000 - 5 PLUMBING FIXTURES



Cache County School District

2.7

2.8

Material: Molded, solid plastic with antimicrobial agent.
Configuration: Open front without cover.

Size: Elongated.

Hinge Type: CK, check.

Class: Heavy-duty commercial.

Color: White.
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PROTECTIVE SHIELDING GUARDS

A Protective Shielding Pipe Covers:

1.

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

Engineered Brass Co.

Insul-Tect Products Co.; a Subsidiary of MVG Molded Products.

McGuire Manufacturing Co., Inc.

Plumberex Specialty Products Inc.

TCI Products.

TRUEBRO, Inc.

Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation.

@ poo0op

Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies
and trap and drain piping. Comply with Americans with Disabilities Act (ADA) requirements.
Product shall also meet the ASTM E 84 25/450 smoke and flame rating.

B. Protective Shielding Piping Enclosures:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. TRUEBRO, Inc.

Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water
supplies and trap and drain piping. Comply with ADA requirements.

FIXTURE SUPPORTS

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

Nookrowb=

Josam Company.

MIFAB Manufacturing Inc.

Smith, Jay R. Mfg. Co.

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.; a div. of Watts Industries, Inc.

Zurn Plumbing Products Group; Specification Drainage Operation.
Sun Drainage Products

B. Urinal Supports:
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2.

Description: Type |, urinal carrier with fixture support plates and coupling with seal and fixture bolts
and hardware matching fixture for wall-mounting, urinal-type fixture. Include steel uprights with

feet.

Accessible-Fixture Support: Include rectangular steel uprights.

C. Lavatory Supports:

1.

2.

Description: Type Il, lavatory carrier with concealed arms and tie rod for wall-mounting, lavatory-
type fixture. Include steel uprights with feet.
Accessible-Fixture Support: Include rectangular steel uprights.

29 WATER CLOSETS

A. Water Closets:

1.

210 URINALS

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

A. Urinals:

1.

PoooTo

American Standard Companies, Inc.

Crane Plumbing, L.L.C./Fiat Products.

Eljer.

Kohler Co.

Advanced Modern Technologies Corporation

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

~oao0To

American Standard Companies, Inc.

Briggs Plumbing Products, Inc.

Crane Plumbing, L.L.C./Fiat Products.

Eljer.

Kohler Co.

Advanced Modern Technologies Corporation

211 LAVATORIES

A. Lavatories:

1.

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

Poo oW

American Standard Companies, Inc.
Briggs Plumbing Products, Inc.

Crane Plumbing, L.L.C./Fiat Products.
Eljer.

Kohler Co.
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212 COMMERCIAL SINKS
A Commercial Sinks:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Elkay Manufacturing Co.

b. Just Manufacturing Company.

213 SHAMPOO BOWLS

A Shampoo Bowls:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Belvedere USA Corporation; a Subsidiary of the Wella Corporation, North America.

214 BATHTUBS

A Bathtubs
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. American Standard Companies, Inc.
b. Briggs Plumbing Products, Inc.
c. Crane Plumbing, L.L.C./Fiat Products.
d. Eljer.
e. Kohler Co.

215 SERVICE SINKS

A. Service Sinks:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. American Standard Companies, Inc.
b. Commercial Enameling Company.
C. Eljer.
d. Kohler Co.
e. Crane Plumbing, L.L.C./Fiat Products.

2.16 KITCHEN EQUIPMENT

A Kitchen Equipment (as noted on Kitchen Equipment Schedule):
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1. Rough-in and connect to Kitchen equipment as per the Kitchen Equipment Rough-in drawings.
Provide all "P" traps required, chrome-plated cast brass. Tail pieces and trap arms shall be
chrome-plated 17 ga. brass tubing.

2. Provide Precision Plumbing Products water hammer arrestors upstream of all quick-closing valves,
such as on disposers and dishwasher.
3. Gas and water services to portable and countertop appliances shall be connected to equipment

with flexible tubing and quick-disconnect fittings. Gas fittings and hoses shall be A.G.A. approved
for commercial kitchen equipment.

4. All exposed piping and fittings shall be chrome-plated or stainless steel. Furnish and install stops
on all hot and cold water lines at equipment.

5. Provide shut-off valves and unions in all gas, steam and condensate lines at each connection to
equipment.

6. All piping penetrations through walls shall be a minimum of 6" above the floor.

7. Provide 3/4" Watts model USBLP pressure reducing valve on supply line to dishwasher.

8. Provide check valves on supplies to hose sprays.

PART 3 - EXECUTION

3.1

3.2

A.

B.
C.

EXAMINATION

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

Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be installed.
Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written
instructions.
Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.

1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.

Install wall-mounting fixtures with tubular waste piping attached to supports.

Install counter-mounting fixtures in and attached to casework.
Install fixtures level and plumb according to roughing-in drawings.
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Install water-supply piping with stop on each supply to each fixture to be connected to water distribution
piping. Attach supplies to supports or substrate within pipe spaces behind fixtures. Install stops in
locations where they can be easily reached for operation.

1. Exception: Use ball, gate, or globe valves if supply stops are not specified with fixture. Valves are
specified in Division 22 Section "General-Duty Valves for Plumbing Piping."

Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary
drainage system.

Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of
compartment. Install other actuators in locations that are easy for people with disabilities to reach.

Install toilet seats on water closets.

Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not
available with required rates and patterns. Include adapters if required.

Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.

Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not
available with required rates and patterns. Include adapters if required.

Install shower flow-control fittings with specified maximum flow rates in shower arms.

Install traps on fixture outlets.

1. Exception: Omit trap on fixtures with integral traps.
2. Exception: Omit trap on indirect wastes, unless otherwise indicated.

Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets
and millwork. Use deep-pattern escutcheons if required to conceal protruding fittings. Escutcheons are
specified in Division 22 Section "Common Work Results for Plumbing."

Set bathtubs and service basins in leveling bed of cement grout. Grout is specified in Division 22 Section
"Common Work Results for Plumbing."

Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color. Sealants are specified in Division 07
Section "Joint Sealants."

All plumbing fixtures are to be mounted at the height specified on the Architectural drawings.

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.
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Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use
size fittings required to match fixtures.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

FIELD QUALITY CONTROL

Verify that installed plumbing fixtures are categories and types specified for locations where installed.
Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components.

Test installed fixtures after water systems are pressurized for proper operation. Replace malfunctioning
fixtures and components, then retest. Repeat procedure until units operate properly.

Install fresh batteries in sensor-operated mechanisms.

ADJUSTING

Operate and adjust faucets and controls. Replace damaged and malfunctioning fixtures, fittings, and
controls.

Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
Replace washers and seals of leaking and dripping faucets and stops.
Install fresh batteries in sensor-operated mechanisms.

CLEANING

Clean fixtures, faucets, and other fittings with manufacturers’ recommended cleaning methods and
materials. Do the following:

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and
spouts.
2. Remove sediment and debris from drains.

After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect exposed
finishes and repair damaged finishes.

PROTECTION

Provide protective covering for installed fixtures and fittings.
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B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.

3.8 KITCHEN EQUIPMENT
K-4.1 Through K-42 (as noted on Kitchen Equipment Schedules):
Rough-in and connect to kitchen equipment and fixtures as indicated on the Kitchen Equipment Rough-
in Drawings. Provide all “P” traps, tail pieces, indirect waste piping, stops, supplies and shut off valves
required.

Provide chrome plated or stainless steel piping for all exposed piping.

Provide cast brass, chrome plated “P” traps and 17 gauge, chrome plated brass, trap arms and indirect
waste lines.

Provide water hammer arrestors on supply line to all quick closing valves i.e. disposers, dishwashers,
etc.

Provide direct acting pressure reducing valve on water supply to dishwasher, minimum %’ size.
Provide shut off valves and unions on all gas supplies to fixed equipment.

Provide flexible tubing and quick disconnect fittings for all water and gas connections to portable
equipment and sinks. Provide AGA gas fittings and hoses approved for commercial kitchen equipment.

Provide all piping penetrations through walls a minimum of 6” above the finished floor.

Provide Watts Series 7 dual check valve on hot and cold water supply lines to all sensor operated
valves and faucets with hand held hoses or wands.

Provide Powers Series €480 thermostatic mixing valve with check valves on inlets at all hand washing
sinks.

END OF SECTION 224000
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SECTION 23 0100 - MECHANICAL REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

GENERAL CONDITIONS

The General Conditions of the Contract, with the amendments, supplements, forms and
requirements in Division 1, and herewith made a part of this Division.
All sections of Division 21, 22, & 23 shall comply with the Mechanical General Requirements. The
standards established in this section as to quality of materials and equipment, the type and quality
of workmanship, mode of operations, safety rules, code requirements, etc., shall apply to all
sections of this Division as though they were repeated in each Division.
Mechanical equipment that is pre-purchased if any will be assigned to the Mechanical Contractor.
By assignment to the Mechanical Contractor, the Mechanical Contractor shall accept and installed
the equipment and provide all warrantees and guarantees as if the Mechanical Contractor had
purchased the equipment.
Construction Indoor-Air Quality Management
1. Comply with  SMACNA’'s “SMACNA IAQ Guideline for Occupied Buildings under
Construction.”
a. If Owner authorizes use of permanent heating, cooling, and ventilating systems during
construction period as specified in Division 01 Section “Temporary Facilities and
Controls,” install filter media having a MERV 8 according to ASHRAE 52.2 at each
return-air inlet for the air-handling system used during construction.
b. Replace all air filters immediately prior to occupancy.

SCOPE OF WORK

The project described herein is the Hyde Park Middle School. This work shall include all labor,
materials, equipment, fixtures, and devices for the entire mechanical work and a complete operating
and tested installation as required for this project.

This Division will schedule the boiler inspection and pay for all costs associated with certifying the
boiler with the state.

CODES & ORDINANCES

All work shall be executed in accordance with all underwriters, public utilities, local and state rules
and regulations applicable to the trade affected. Should any change in the plans and Specifications
be required to comply with these regulations, the Contractor shall notify the Architect before the time
of submitting his bid. After entering into contract, the Contractor will be held to complete all work
necessary to meet these requirements without extra expense to the Owner. Where work required
by drawings or specifications is above the standard required, it shall be done as shown or specified.
Applicable codes:

1. Utah Boiler and Pressure Vessel Rules and Regulations-2019 Edition

2. International Building code- 2021 Edition
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International Mechanical Code- 2021 Edition
International Plumbing Code- 2021 Edition
International Fire Code- 2021 Edition
International Energy Code- 2021 Edition
International Fuel Gas Code- 2021 Edition
National Electrical Code- 2021 Edition

©®NO O AW

14 INDUSTRY STANDARDS

A. All work shall comply with the following standards.
1 Associated Air Balance council (AABC)
2 Air Conditioning and Refrigeration Institute (ARI)
3 Air Diffusion council (ADC)
4. Air Movement and Control Association (AMCA)
5. American Gas Association (AGA)
6 American National Standards Institute (ANSI)
7 American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE)
8 American Society of Mechanical Engineers (ASME)
9. American Society of Testing Materials (ASTM)
10.  American Water Works Association (AWWA)
11.  Cooling Tower Institute (CTI)
12.  ETL Testing Laboratories (ETL)
13.  Institute of Electrical and Electronic Engineers (IEEE)
14.  Hydronics Institute (HI)
15.  Manufacturers Standardization Society of the Valve and Fitting Industry (MSS)
16.  National Fire Protection Association (NFPA)
17.  National Electrical Code (NEC)
18.  National Electrical Manufacturers Association (NEMA)
19.  National Electrical Safety code (NESC)
20. Utah safety Standard (OSHA), Utah State Industrial Council.
21.  Sheet Metal and Air Conditioning Contractor’'s National Association (SMACNA)
22.  Underwriters Laboratories (UL)
23.  Tubular Exchanger Manufacturers Association, Inc. (TEMA)
24.  Heat Exchanger Institute (HEI)
25.  Hydraulic Institute (HI)
26.  Thermal Insulation Manufacturer=s Association (TIMA)
27.  Scientific Apparatus Makers Association (SAMA)

B. Compliance Verification:
1. All items required by code or specified to conform to the ASME code shall be stamped with
the ASME seal.
2. Form U-1, the manufacturer=s data report for pressure vessels, is to be included in the

Operation and Maintenance Manuals. National Board Register (NBR) numbers shall be
provided where required by code.

3. Manufactured equipment which is represented by a UL classification and/or listing, shall bear
the UL or equivalent ETL label.

1.5 UTILITIES & FEES

A. All fees for permits required by this work will be paid by this division. The contractor shall obtain the
necessary permits to perform this work. Unless noted otherwise, all systems furnished and or
installed by this Contractor, shall be complete with all utilities, components, commodities and
accessories required for a fully functioning system. This Contractor shall furnish smoke generators
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1.6

when required for testing, furnish glycol for glycol piping systems, full load of salt to fill brine tank for
water softening system, furnish cleaners and water treatment additives.

SUBMITTALS AND SHOP DRAWINGS

General: As soon as possible after the contract is awarded, but in no case more than 45 calendar
days thereafter, the Contractor shall submit to the Architect manufacturer's data on products and
materials to be used in the installation of mechanical systems for this project. The review of the
submitted data will require a minimum of 14 days. The first day starts after the day they are
received in the engineer’s office to which the project is being constructed from. If the Contractors
schedule requires return of submitted literature in less than the allotted time, the Contractor shall
accelerate his submittal delivery date. The Contractor shall resubmit all items requiring re-review
within 14 days of returned submittals. Refer to each specification section for items requiring
submittal review. If the re-submittal is returned a 2" time for correction the Contractor will
provide the specific equipment that is specified on the drawings and/or the specifications.
Written approval of the Owner's Representative shall be obtained before installing any such
equipment or materials for the project.

Review by the Owner's Representative is for general conformance of the submitted equipment to
the project specification. In no way does such review relieve this Contractor of his obligation to
furnish equipment and materials that comply in detail to the specification nor does it relieve the
Contractor of his obligation to determine actual field dimensions and conditions that may affect his
work. Regardless of any items overlooked by the submittal review, the requirements of the
contract drawings and specifications must be followed and are not waived or superseded in any
way by the review.

By description, catalog number, and manufacturer's names, standards of quality have been
established by the Architect and the Engineer for certain manufactured equipment items and
specialties that are to be furnished by this Division. Alternate products and equipment may be
proposed for use only if specifically named in the specifications or if given written prior approval in
published addenda. Design equipment is the equipment listed on the drawings or if not listed on the
drawings is the equipment first named in the specifications.

If the Engineer is required to do additional design work to incorporate changes caused by submitting
equipment or products, different than the design equipment specified, as defined above, the
contractor shall reimburse the engineer for additional time and expenses at the engineer’s current,
recognized, hourly rates.

Submittal Format: At the contractor’s discretion, project submittals may be in either of the formats
described in the following paragraphs, but mixing the two formats is not acceptable.

1. Hardcopy Submittal Format: Six (6) copies of the descriptive literature covering products
and materials to be used in the installation of mechanical systems for this project will be
provided for review. The submittals shall be prepared in an orderly manner, contained in a 3-
ring loose-leaf binder with index and identification tab for each item or group of items and for
each specification section. All items shall be submitted at one time except automatic
temperature control drawings and seismic restraint drawings which may be submitted
separately within 120 days of the contract award date. Partial submittals will not be reviewed
until the complete submittal is received.

a. Submitted literature shall bear the Contractor's stamp, indicating that he has checked
all equipment being submitted; that each item will fit into the available space with the
accesses shown on the drawings; and, further, that each item conforms to the
capacity and quality standards given in the contract documents.
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Submitted literature shall clearly indicate performance, quality, and utility
requirements; shall show dimension and size of connection points; and shall include
derating factors that were applied for each item of equipment to provide capacity at job
site elevation. Temperature control submittals shall include piping and wiring
diagrams, sequence of operation and equipment. Equipment must fit into the
available space with allowance for operation, maintenance, etc. Factory piped and
wired equipment shall include shop drawings for all internal wiring and piping
furnished with the unit.

Submitted literature shall clearly show all required field install wiring, piping, and
accessory installations required by the Contractor to provide a complete operating
system.

2. Electronic Submittal Format: Identify and incorporate information in each electronic submittal
file as follows:

a.

All items shall be submitted at one time except automatic temperature control
drawings and seismic restraint drawings which may be submitted separately within
120 days of the contract award date. Partial submittals will not be reviewed until the
complete submittal is received.

Submitted electronic file shall bear the Contractor's stamp, indicating that he has
checked all equipment being submitted; that each item will fit into the available space
with the accesses shown on the drawings; and, further, that each item conforms to the
capacity and quality standards given in the contract documents.

Submitted electronic file shall clearly indicate performance, quality, and utility
requirements; shall show dimension and size of connection points; and shall include
derating factors that were applied for each item of equipment to provide capacity at job
site elevation. Temperature control submittals shall include piping and wiring
diagrams, sequence of operation and equipment. Equipment must fit into the
available space with allowance for operation, maintenance, etc. Factory piped and
wired equipment shall include shop drawings for all internal wiring and piping
furnished with the unit.

Submitted electronic file shall clearly show all required field install wiring, piping, and
accessory installations required by the Contractor to provide a complete operating
system.

Assemble complete submittal package into a single indexed file incorporating
submittal requirements of a single Specification Section and transmittal form with links
enabling navigation to each item.

Name file with submittal number or other unique identifier, including revision identifier.
Electronic file shall be completely electronically searchable or it will be rejected.
Provide means for insertion to permanently record Contractor's review and approval
markings and action taken by:

1) Architect.

Transmittal Form for Electronic Submittals:

1) Use one of the following options acceptable to the Owner;

a) Software-generated form from electronic project management
software.
b) Electronic form.

2) The Electronic Submittal shall contain the following information:
a) Project name.

b) Date.

c) Name and address of Architect.
d) Name of Construction Manager.
e) Name of Contractor.
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f) Name of firm or entity that prepared submittal.

o)) Names of subcontractor, manufacturer, and supplier.

h) Category and type of submittal.

i) Submittal purpose and description.

j) Specification Section number and fitle.

k) Specification paragraph number or drawing designation and generic
name for each of multiple items.

Drawing number and detail references, as appropriate.

~

m)  Location(s) where product is to be installed, as appropriate.
n) Related physical samples submitted directly.
0) Indication of full or partial submittal.
p) Transmittal number[, numbered consecutively].
q) Submittal and transmittal distribution record.
r) Other necessary identification.
s) Remarks.
j- Metadata: Include the following information as keywords in the electronic submittal file
metadata:

1) Project name.
2) Number and title of appropriate Specification Section.
3) Manufacturer name.

4) Product name.

DRAWINGS AND MEASUREMENTS

Construction Drawings: The contract document drawings show the general design, arrangements,
and extent of the system. In certain cases, the drawings may include details that show more nearly
exact locations and arrangements; however, the locations, as shown diagrammatically, are to be
regarded as general.

It shall be the work of this Section to make such slight alterations as may be necessary to make
adjustable parts fit to fixed parts, leaving all complete and in proper shape when done. All
dimensions given on the drawings shall be verified as related to this work and with the Architect's
office before work is started.

This Section shall carefully study building sections, space, clearances, etc., and then provide offsets
in piping or ductwork as required to accommodate the building structure without additional cost to
the Owner. In any case and at any time during the construction process, a change in location
required by obstacles or the installation of other trades not shown on the mechanical plans shall be
made without charge.

The drawings shall not be scaled for roughing in measurements nor shall they be used as shop
drawings. Where drawings are required for these purposes or where drawings must be made from
field measurements, the Contractor shall take the necessary measurements and prepare the
drawings. Shop drawings of the various subcontractors shall be coordinated to eliminate all
interferences and to provide sufficient space for the installation of all equipment, piping, ductwork,
etc.

The drawings and specifications have been prepared to supplement each other and they shall be
interpreted as an integral unit with items shown on one and not the other being furnished and
installed as though shown and called out on both.

Coordination Drawings: The contractor shall provide coordination drawings for mechanical rooms,
fan rooms, equipment rooms, and congested areas to eliminate conflicts with equipment, piping, or
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work of other trades. The drawings shall be a minimum scale of 1/4 inch= 1 foot and of such detail
as may be required by the Engineer to fully illustrate the work. These drawings shall include all
piping, conduit, valves, equipment, and ductwork.

Sheet-metal shop drawings will be required for all ductwork in the entire building. These drawings
will show all ductwork in the entire building and shall be coordinated with architectural, structural
and electrical portions of the project. The contractor shall specifically obtain copies of the structural
shop drawings and shall coordinate the ductwork shop drawings with approved structural members.
These drawings shall be submitted to the engineer for review prior to any fabrication. The contractor
is responsible for all modifications necessary to accommodate duct installation within the structural,
architectural and electrical restrictions. These drawings, once reviewed by the engineer, will be
made available to all mechanical, electrical, and fire sprinkler subcontractors to coordinate
installation of their work.

CONTRACTOR'S USE OF BUILDING EQUIPMENT

The Contractor may use equipment such as electric motors, fans, heat exchangers, filters, etc., with
the written permission of the Owner. As each piece of equipment is used (such as electric motors
and fans), maintenance procedures approved by the manufacturer are to be followed. A careful
record is to be kept of the length of the time the equipment is used, maintenance procedures
followed, and any difficulty encountered. The record is to be submitted to the Owner upon
acceptance. All fan belts and filter media (such as bearings) shall be carefully inspected just prior to
acceptance. Any excessive wear noted shall require replacement. New filter media shall be
installed in air handlers at the time systems are turned over to the owner.

EXISTING CONDITIONS

The Contractor shall carefully examine all existing conditions that might affect the mechanical
system and shall compare these conditions with all drawings and specifications for work included
under this contract. He shall, at such time, ascertain and check all conditions that may affect his
work. No allowance shall subsequently be made in his behalf for an extra expense incurred as a
result of his failure or neglect to make such examination. This Contractor shall include in his bid
proposal all necessary allowances to repair or replace any item that will remain or will be removed,
and any item that will be damaged or destroyed by new construction.

The Contractor shall remove all abandoned piping, etc., required by new construction and cap or
plug openings. No capping, etc., shall be exposed in occupied areas. All openings of items
removed shall be sealed to match adjacent surfaces.

The Contractor shall verify the exact location of all existing services, utilities, piping, etc., and make
connections to existing systems as required or as shown on the drawings. The exact location of
each utility line, together with size and elevation, shall be established before any on-site lines are
installed. Should elevation or size of existing main utility lines make connections to them impossible
as shown on drawings, then notification of such shall immediately be given to the Owners
Representative for a decision.

EQUIPMENT CAPACITIES

Capacities shown for equipment in the specifications and on the drawings are the minimum
acceptable. No equipment shall be considered as an alternate that has capacities or performance
less than that of design equipment.
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All equipment shall give the specified capacity and performance at the job-site elevation.
Manufacturers' standard ratings shall be adjusted accordingly. All capacities and performances
listed on drawings or in specifications are for job-site conditions.

SEISMIC REQUIREMENTS FOR EQUIPMENT

All equipment shall be furnished structurally adequate to withstand seismic forces as outlined in the
International Building Code. Refer to section Mechanical Vibration Controls and Seismic Restraints.
Equipment bases shall be designed for direct attachment of seismic snubbers and/or seismic
anchors.

COOPERATION WITH OTHER TRADES

The Contractor shall refer to other drawings and parts of this specification that cover work of other
trades that is carried on in conjunction with the mechanical work such that all work can proceed
without interference resulting from lack of coordination.

The Contractor shall properly size and locate all openings, chases, sleeves, equipment bases, and
accesses. He shall provide accurate wiring diagrams to the Electrical Contractor for all equipment
furnished under this Division.

The ceiling cavity must be carefully reviewed and coordinated with all trades. In the event of
conflict, the installation of the mechanical equipment and piping shall be in the following order:
plumbing, waste, and soil lines; supply, return, and exhaust ductwork; water piping; medical gases;
fire protection piping; and pneumatic control piping.

The mechanical Contractor shall insure that the installation of all piping, ducts and equipment is in
compliance with Articles 110-16 and 384-4 of the National Electrical Code relative to proper
clearances in front of and over all electrical panels and equipment. No piping or ductwork will be
allowed to run over electrical panel.

RESPONSIBILITY OF CONTRACTOR

The Contractor is responsible for the installation of a satisfactory piece of work in accordance with
the true intent of the drawings and specifications. He shall provide, as a part of his work and
without expense, all incidental items required even though these items are not particularly specified
or indicated. The installation shall be made so that its several component parts will function
together as a workable system and shall be left with all equipment properly adjusted and in working
order. The Contractor shall familiarize the Owner's Representative with maintenance and
lubrication instructions as prepared by the Contractor and shall explain and fully instruct him relative
to operating, servicing, and maintenance of them.

If a conflict arises between the drawings and the specifications the most stringent procedure/action
shall be followed. A clarification to the engineer will help to determine the course of action to be
taken. If a conflict arises between specification sections the engineer will determine which course of
action is to be followed.

PIPE AND DUCT OPENINGS AND EQUIPMENT RECESSES

Pipe and duct chases, openings, and equipment recesses shall be provided by others only if shown
on architectural or structural drawings. All openings for the mechanical work, except where plans
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and specifications indicate otherwise, shall be provided as work of this Division. Include openings
information with coordination drawings.

Whether chases, recesses, and openings are provided as work of this Division or by others, this
Contractor shall supervise their construction and be responsible for the correct size and location
even though detailed and dimensioned on the drawings. This Contractor shall pay for all necessary
cutting, repairing, and finishing if any are left out or incorrectly made. All necessary openings thru
existing walls, ceilings, floors, roofs, etc. shall be provided by this Contractor unless indicated
otherwise by the drawing and/or specifications.

UNFIT OR DAMAGED WORK

Any part of this installation that fails, is unfit, or becomes damaged during construction, shall be
replaced or otherwise made good. The cost of such remedy shall be the responsibility of this
Division.

WORKMANSHIP

Workmanship shall be the best quality of its kind for the respective industries, trades, crafts, and
practices, and shall be acceptable in every respect to the Owner's representative. Nothing
contained herein shall relieve the Contractor from making good and perfect work in all details in
construction.

SAFETY REGULATION

The Contractor shall comply with all local, Federal, and OSHA safety requirements in performance
with this work. (See General Conditions). This Contractor shall be required to provide equipment,
supervision, construction, procedures, and all other necessary items to assure safety to life and
property.

ELECTRICAL SERVICES

All equipment control wiring and all automatic temperature control wiring including all necessary
contacts, relays, and interlocks, whether low or line voltage, except power wiring, shall be furnished
and installed as work of this Division unless shown to be furnished by Division 26. All such wiring
shall be in conduit as required by electrical codes. Wiring in the mechanical rooms, fans rooms and
inaccessible ceilings and walls shall be installed in conduit as well. Installation of any and all wiring
done under Division 21, 22 and 23 shall be in accordance with the requirements of Division 26,
Electrical.

All equipment that requires an electrical connection shall be furnished so that it will operate properly
and deliver full capacity on the electrical service available.

Refer to the electrical control equipment and wiring shown on the diagrams. Any changes or
additions required by specific equipment furnished shall be the complete responsibility of the
Contractor furnishing the equipment.

The Mechanical Contractor must coordinate with the Electrical Contractor to insure that all required
components of control work are included and fully understood. No additional cost shall accrue to
the Owner as a result of lack of such coordination.
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WORK, MATERIALS, AND QUALITY OF EQUIPMENT

Unless otherwise specified, all materials shall be new and of the best quality of their respective
kinds and all labor shall be done in a most thorough and workmanlike manner.

Products or equipment of any of the manufacturers cited herein or any of the products approved by
the Addenda may be used. However, where lists of products are cited herein, the one first listed in
the design equipment used in drawings and schedules to establish size, quality, function, and
capacity standards. If other than design equipment is used, it shall be carefully checked for access
to equipment, electrical and control requirements, valving, and piping. Should changes or additions
occur in piping, valving, electrical work, etc., or if the work of other Contractors would be revised by
the alternate equipment, the cost of all changes shall be borne as work of this Division.

The Execution portions of the specifications specify what products and materials may be used.
Any products listed in the Product section of the specification that are not listed in the Execution
portion of the specification may not be used without written approval by the Engineer.

The access to equipment shown on the drawings is the minimum acceptable space requirements.
No equipment that reduces or restricts accessibility to this or any other equipment will be
considered.

All major items of equipment are specified in the equipment schedules on the drawings or in these
specifications and shall be furnished complete with all accessories normally supplied with the
catalog item listed and all other accessories necessary for a complete and satisfactory installation.
All welders shall be certified in accordance with Section IX of the ASME Boiler and Pressure Vessel
Code, latest Edition.

PROTECTION AGAINST WEATHER AND STORING OF MATERIALS

All equipment and materials shall be properly stored and protected against moisture, dust, and
wind. Coverings or other protection shall be used on all items that may be damaged or rusted or
may have performance impaired by adverse weather or moisture conditions. Damage or defect
developing before acceptance of the work shall be made good at the Contractor's expense.

All open duct and pipe openings shall be adequately covered at all times.

INSTALLATION CHECK

An experienced, competent, and authorized representative of the manufacturer or supplier of each
item of equipment indicated in the equipment schedule and the seismic supplier shall visit the site of
the work and inspect, check, adjust if necessary, and approve the equipment installation. In each
case, the equipment supplier's representative shall be present when the equipment is placed in
operation. The equipment supplier's representative shall revisit the job site as often as necessary
until all trouble is corrected and the equipment installation and operation is satisfactory to the
Engineer.

Each equipment supplier's representative shall furnish to the Owner, through the Engineer, a written
report certifying that the equipment (1) has been properly installed and lubricated; (2) is in accurate
alignment; (3) is free from any undue stress imposed by connecting piping or anchor bolts; and, (4)
has been operated under full load conditions and that it operated satisfactorily.

All costs for this work shall be included in the prices quoted by equipment suppliers.
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EQUIPMENT LUBRICATION

The Contractor shall properly lubricate all pieces of equipment before turning the building over to
the Owner. A linen tag shall be attached to each piece of equipment, showing the date of
lubrication and the lubricant used. No equipment shall be started until it is properly lubricated.
Necessary time shall be spent with the Owner's Representative to thoroughly familiarize him with all
necessary lubrications and maintenance that will be required of him.

Detergent oil as used for automotive purposes shall not be used for this work.

CUTTING AND PATCHING

No cutting or drilling in structural members shall be done without written approval of the Architect.
The work shall be carefully laid out in advance, and cutting, channeling, chasing, or drilling of floors,
walls, partitions, ceilings, or other surfaces necessary for the mechanical work shall be carefully
done. Any damage to building, piping, or equipment shall be repaired by professional plasterers,
masons, concrete workers, etc., and all such work shall be paid for as work of this Division.

When concrete, grading, etc., is disturbed, it shall be restored to original condition as described in
the applicable Division of this Specification.

EXCAVATION AND BACKFILLING

All necessary excavations and backfilling for the Mechanical phase of this project shall be provided
as work of this Division. Trenches for all underground pipelines shall be excavated to the required
depths. The bottom of trenches shall be compacted hard and graded to obtain required fall. Backfill
shall be placed in horizontal layers, not exceeding 12 inches in thickness, and properly moistened.
Each layer shall be compacted, by suitable equipment, to a density of not less than 95 percent as
determined by ASTM D-1557. After pipelines have been tested, inspected, and approved, the
trench shall be backfilled with selected material. Excess earth shall be hauled from the job site. Fill
materials approved by the Architect shall be provided as work of this Division.

No trenches shall be cut near or under any footings without consultation first with the Architect's
office. Any trenches or excavations more than 30 inches deep shall be tapered, shored, covered, or
otherwise made absolutely safe so that no vehicle or persons can be injured by falling into such
excavations, or in any way be harmed by cave-ins, shifting earth, rolling rocks, or by drowning. This
protection shall be extended to all persons approaching excavation related to this work whether or
not such persons are authorized to be in the vicinity of the construction.

ACCESS

Provide access doors in walls, ceilings and floors by this division unless otherwise noted. For
access to mechanical equipment such as valves, dampers, VAV boxes, fans, controls, etc. Refer to
Division 8 for door specifications. All access doors shall be 24" x 24" unless otherwise indicated or
required. Coordinate location of doors with the Architect prior to installation. . If doors are not
specified in Division 8, provide the following: Doors in ceilings and wall shall be equal to JR Smith
No. 4760 bonderized and painted. Doors in tile walls shall be equal to JR Smith No. 4730 chrome
plated. Doors in floors shall be equal to JR Smith No. 4910

123005 Hyde Park Middle School 230100 - 10 MECHANICAL REQUIREMENTS



Cache County School District
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1.27

Valves: Valve must be installed in locations where access is readily available. If access is
compromised, as judged by the Mechanical Engineer, these valves shall be relocated where
directed at the Contractors expense.

Equipment: Equipment must be installed in locations and orientations so that access to all
components requiring service or maintenance will not be compromised. If access is compromised,
as judged by the Mechanical Engineer, the contractor shall modify the installation as directed by the
Engineer at the Contractors expense.

It is the responsibility of this division to install terminal boxes, valves and all other equipment and
devices so they can be accessed. If any equipment or devices are installed so they cannot be
accessed on a ladder a catwalk and ladder system shall be installed above the ceiling to access
and service this equipment.

CONCRETE BASES AND INSERTS

Bases: The concrete bases shall be provided and installed as work by this divsion. This Division
shall be responsible for the proper size and location of bases and shall furnish all required anchor
bolts and sleeves with templates to be installed as work of Division 3, Concrete.

All floor-mounted mechanical equipment shall be set on 6-inch high concrete bases, unless
otherwise noted or shown on drawings. Such bases shall extend 6 inches beyond equipment or
mounting rails on all sides or as shown on the drawings and shall have a 1-inch beveled edge all
around.

Inserts: Where slotted or other types of inserts required for this work are to be cast into concrete,
they shall be furnished as work of this Division

Concrete inserts and pipe support systems shall be equal to Unistrut P3200 series for all piping
where more than one pipe is suspended at a common location. Spacing of the inserts shall match
the size and type of pipe and of ductwork being supported. The Unistrut insert and pipe support
system shall include all inserts, vertical supports, horizontal support members, clamps, hangers,
rollers, bolts, nuts, and any other accessory items for a complete pipe-supporting system.

CLEANING AND PAINTING

Cleaning: After all tests and adjustments have been made and all systems pronounced satisfactory
for permanent operation, this Contractor shall clean all exposed piping, ductwork, insulated
members, fixture, and equipment installed under this Section and leave them ready for painting. He
shall refinish any damaged finish and leave everything in proper working order. The Contractor
shall remove all stains or grease marks on walls, floors, glass, hardware, fixtures, or elsewhere,
caused by his workman or for which he is responsible. He shall remove all stickers on plumbing
fixtures, do all required patching up and repair all work of others damaged by this division of the
work, and leave the premises in a clean and orderly condition.

Painting: Painting of exposed pipe, insulated pipe, ducts, or equipment is work of Division 9,
Painting.

Mechanical Contractor: All equipment which is to be furnished in factory prefinished conditions by
the mechanical Contractor shall be left without mark, scratch, or impairment to finish upon
completion of job. Any necessary refinishing to match original shall be done. Do not paint over
nameplates, serial numbers, or other identifying marks.
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1.28

Removal of Debris, Etc: Upon completion of this division of the work, remove all surplus material
and rubbish resulting from this work, and leave the premises in a clean and orderly condition.

CONTRACT COMPLETION

Incomplete and Unacceptable Work: If additional site visits or design work is required by the
Engineer or Architect because of the use of incomplete or unacceptable work by the Contractor,
then the Contractor shall reimburse the Engineer and Architect for all additional time and expenses
involved.

Maintenance Instructions: The Contractor shall furnish the Owner complete printed and illustrated
operating and maintenance instructions covering all units of mechanical equipment, together with
parts lists.

Instructions To Owner's Representatives: In addition to any detailed instructions called for, the
mechanical Contractor must provide, without expense to the Owner, competent instructors to train
the Owner's representatives who will be in charge of the apparatus and equipment, in the care,
adjustment, and operation of all parts on the heating, air conditioning, ventilating, plumbing, fire
protection, and automatic temperature control equipment. Instruction dates shall be scheduled at
time of final inspection. A written report specifying times, dates, and name of personnel instructed
shall be forwarded to the Architect. A minimum of four 8-hour instruction periods shall be provided.
The instruction periods will be broken down to shorter periods when requested by the Owner. The
total instruction hours shall not reduced. The ATC Contractor shall provide 4 hours of instructions.
The remaining hours shall be divided between the mechanical and sheet metal Contractor.
Guarantee: By the acceptance of any contract award for the work herein described or shown on the
drawings, the Contractor assumes the full responsibility imposed by the guarantee as set forth
herein and in the General Conditions, and should protect himself through proper guarantees from
equipment and special equipment Contractors and from subcontractors as their interests may
appear.

The guarantee so assumed by the Contractor and as work of this Section is as follows:

1. That the entire mechanical system, including plumbing, heating, and air-conditioning system
shall be quiet in operation.

2. That the circulation of water shall be complete and even.

3 That all pipes, conduit, and connections shall be perfectly free from foreign matter and

pockets and that all other obstructions to the free passage of air, water, liquid, sewage, and
vent shall be removed.

4, That he shall make promptly and free of charge, upon notice from the Owner, any necessary
repairs due to defective workmanship or materials that may occur during a period of one year
from date of Substantial Completion.

5. That all specialties, mechanical, and patent devices incorporated in these systems shall be
adjusted in a manner that each shall develop its maximum efficiency in the operation of the
system; i.e., diffusers shall deliver the designed amount of air shown on drawings,
thermostats shall operate to the specified limits, etc.

6. All equipment and the complete mechanical, ductwork, piping and plumbing systems shall be
guaranteed for a period of one year from the date of the Architect's Certificate of Substantial
Completion, this includes all mechanical, ductwork, piping and plumbing equipment and
products and is not limited to boiler, chillers, coils, fans, filters etc. Any equipment supplier
not willing to comply with this guarantee period shall not submit a bid price for this project.
The Contractor shall be responsible for a 100-percent guarantee for the system and all items
of equipment for this period. If the contractor needs to provide temporary heating or cooling
to the building and or needs to insure systems are installed properly and or to meet the
project schedule the guaranteed of all systems and equipment shall be as indicated above,
on year from the date of the Architect’s Certificate of Substantial Completion.
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1.30

1.31

1.32

7. All filters used during construction shall be replaced just before equipment is turned over to
the Owner, and all required equipment and parts shall be oiled. Any worn parts shall also be
replaced.

8. If any systems or equipment is used for temporary heating or cooling the systems shall be

protected so they remain clean. l.e. if the ductwork systems are used temporary filters and a
filter holder (not duct-taped to ducts or grilles) shall be installed to insure the systems and the
equipment remain clean.

CURBS

Unless otherwise noted in these specifications or on the documents all roof curbs for all equipment
are to be provided by Division 22 and 23.

TEST RUN

The Mechanical Contractor shall operate the mechanical system for a minimum of 30 days to prove
the operation of the system.

EQUIPMENT STARTUP AND CHECKOUT:

Each major piece of equipment shall be started and checked out by an authorized representative of
the equipment manufacturer. A certificate indicating the equipment is operating to the satisfaction
of the manufacturer shall be provided and shall be included in the commissioning report.

This contractor shall coordinate commissioning procedures and activities with the commissioning
agent.

DEMOLITION

General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

Proceed with demolition systematically, from higher to lower level. Complete selective demolition
operations above each floor or tier before disturbing supporting members on the next lower level.
Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting
methods least likely to damage construction to remain or adjoining construction. Use hand tools or
small power tools designed for sawing or grinding, not hammering and chopping, to minimize
disturbance of adjacent surfaces. Temporarily cover openings to remain.

Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.

Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces,
such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-
cutting operations. Maintain portable fire-suppression devices during flame-cutting operations.
Maintain adequate ventilation when using cutting torches.
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G. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly
dispose of off-site.

H. Remove structural framing members and lower to ground by method suitable to avoid free fall and
to prevent ground impact or dust generation.

l. Locate selective demolition equipment and remove debris and materials so as not to impose
excessive loads on supporting walls, floors, or framing.

J. Dispose of demolished items and materials promptly.

K. Return elements of construction and surfaces that are to remain to condition existing before
selective demolition operations began.

L. Existing Facilities: Comply with building manager's requirements for using and protecting elevators,

stairs, walkways, loading docks, building entries, and other building facilities during selective
demolition operations.

M. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain
and at regular intervals, using power-driven saw, then remove concrete between saw cuts.

N. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using
power-driven saw, and then remove masonry between saw cuts.
0. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and remove.

P. Air-Conditioning Equipment: Remove equipment without releasing refrigerants.

END OF SECTION 23 0100

123005 Hyde Park Middle School 230100 - 14 MECHANICAL 