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SECTION 21 1313
WET-PIPE SPRINKLER SYSTEMS

PART 1 GENERAL
1.01 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1.  National Fire Protection Association (NFPA):
a. 13, Installation of Sprinkler Systems.
b. 14, Installation of Standpipe and Hose Systems.
c. 25, Standard For the Inspections, Testing, and Maintenance of
Water Based Fire Protection Systems.
d. 70, National Electrical Code (NEC).
e. 1963, Standard for Fire Hose Connections.
2. U.S. Code of Federal Regulations (CFR).

1.02 DEFINITIONS

A.  High-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to
operate at working pressure higher than standard 175 psig, but not higher
than 300 psig.

B.  Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping
designed to operate at working pressure of 175 psig maximum.

C.  Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping
containing water and that is connected to water supply through alarm valve.
Water discharges immediately from sprinklers when they are opened.
Sprinklers open when heat melts fusible link or destroys frangible device.

D. Abbreviations:

American National Taper Pipe Thread (NPT).
Authority having jurisdiction (AHJ).

Hertz (Hz).

Pounds per square inch, gauge (psig).
Single-pole, double-throw (SPDT).

Volts alternating current (V ac).

Volts direct current (V dc).

NogakownpE
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1.03

1.04

DESIGN REQUIREMENTS

A

Provide design criteria and area densities for the automatic sprinkler systems
as indicated on Drawings.

Provide sprinkler systems, including bracing, designed and installed in
accordance with NFPA 13.

Hydraulically design the systems. Submit calculations to verify that, at
minimum, densities indicated on Drawings are met.

Base hydraulic calculations on water flow tests conducted and recorded at or
near the proposed system tie-in point.

Contract Drawings are provided for general layout of the sprinkler system.
Contractor design responsibility includes determining exact layout and
dimensions of the system. Clearly identify deviations from Drawings or
Specifications in the Shop Drawing submittal.

SUBMITTALS

A

Action Submittals:

1.  Shop Drawings:

a. Drawings for wet-pipe sprinkler systems; include plans,
elevations, sections, details, and attachments to other work.

b.  Product Data: For pipe, fittings, valves, sprinklers and all other
attachments and components needed to provide a complete and
compliant installation. For electrical/alarm components include
rated capacities, operating characteristics, electrical
characteristics, and furnished specialties and accessories.

c.  Submit for approval by Owner’s loss protection consultant and the
fire marshal prior to the start of construction.

d.  Coordination Drawings: Sprinkler systems, drawn to scale,
illustrating the coordination of the sprinkler system with:

1)  Domestic water piping.

2)  Compressed air piping.

3)  HVAC hydronic piping and duct work.

4)  Items penetrating finished ceiling, include the following:
a)  Lighting fixtures.
b)  Airoutlets and inlets.
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B. Informational Submittals:

1. Qualification Data: Qualified installer, design technician, and
professional engineer.

2. Approved Sprinkler Piping Drawings: Working plans, prepared

according to NFPA 13, approved by authorities having jurisdiction,

including hydraulic calculations if applicable.

Welding certificates.

Manufacturer’s printed installation instructions.

Fire hydrant flow test report.

Field test reports and certificates.

Field quality control reports.

Operation and Maintenance Data as specified in Section 01 78 23,

Operation and Maintenance Data.

N Gk~ w

C. LEED Submittals:

1.  Product Data for Credit EQ 4.1: For solvent cements and adhesive
primers, including printed statement of VOC content and chemical
components.

1.05 QUALITY ASSURANCE

A.  Comply with the applicable Prevention Code, building codes, and government
regulations, and requirements of the Owner’s loss protection consultant as
identified on Drawings.

B.  Provide approvals, permits, and required inspections.

C.  Provide materials and equipment UL listed and in compliance with applicable
NFPA standards and fire marshal’s requirements. Submit documentation that
the specific items furnished under this section for this Project conform to such
requirements.

D. Welding Qualifications: Refer to NFPA 13 for qualifications and restrictions.
E.  Preinstallation Meeting:

1. In accordance with Section 01 31 19, Project Meetings.
2. Convene minimum 1 week prior to commencing work of this section.
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1.06 QUALIFICATIONS

A. Provide layout drawings for fire protection systems prepared by or under the
supervision of a NICET Fire Protection Engineering Technician, Level 3 or
Level 4, subfield of Fire Protection Engineering Water-Based Systems Layout
or as otherwise permitted by State or local Statute. If required by State or local
Statute, provide Drawings reviewed and stamped by a registered professional
engineer having registration in the State of Alabama or other procedure
acceptable the AHJ. Submit a copy of the current certification of the NICET
technician and the registered Engineer with the initial submittal.

1.07 PROJECT CONDITIONS

A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service
to facilities occupied by Owner or others unless permitted under the following
conditions and then only after arranging to provide temporary sprinkler
service according to requirements indicated:

1. Notify Owner no fewer than 5 days in advance of proposed interruption
of sprinkler service.
2. Do not interrupt sprinkler service without Owner’s written permission.

1.08 EXTRA MATERIALS

A. Furnish, tag, and box for shipment and storage the following spare parts, and

materials:
Item Quantity
Sprinkler Cabinet One each
Sprinklers Six of each different size unit
Sprinkler heads Wrench One per unit

B.  Delivery: In accordance with Section 01 61 00, Common Product Requirements.
PART 2 PRODUCTS
2.01 GENERAL

A.  Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.
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B.  Sprinkler system equipment, specialties, accessories, installation, and testing:
comply with NFPA 13.

C.  Piping Materials: Comply with requirements in “Piping Schedule” located
below.

2.02 STEEL PIPE AND FITTINGS

A. Pipe:

1.

FM Approved Standard Weight, Galvanized and Black Steel Pipe:
ASTM A53/A53M or ASTM A153. Pipe ends may be factory or field
formed to match joining method.

2. FM Approved Schedule 30, Galvanized Black Steel Pipe:

ASTM A135/A135M or ASTM A795/A795M. Pipe ends may be

factory or field formed to match joining method.

3. Do not use lightwall pipe and Schedule 5 pipe.

B.  Fittings:

1.  Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4,
Class 125, standard pattern. Provide galvanized fittings and couplings:
a.  Where scheduled.

b.  Exterior locations.

2. Flanges:

a. Cast Iron: ASME B16.1 or AWWA C110, AWWA C111,
AWWA C115, 250 psi water service rating, Class 125 dimensions
and bolt pattern.

b.  Galvanized and Uncoated Steel Flanges and Flanged Fittings:
ASME B16.5, Class 150.

3. Grooved-Joint, Steel Pipe Appurtenances:

a.  Galvanized and Uncoated Grooved-End Fittings and Couplings
for Steel Piping: UL 213 listed for fire protection service, FM
approved, malleable-iron casting or ductile-iron casting; with
dimensions matching steel pipe. Standard EPDM gaskets. Rigid
type except where flexible type is required for vibration isolation
or stress relief.

b.  Manufacturers:

1)  Tyco.
2)  Victaulic Company.

4.  Certify fittings, couplings, flanges, and flange adaptors used with
thinwall pipe or Schedule 10 pipe by the fitting manufacturer as
dimensionally compatible with and fully connectable to the pipe used
without field modifications.

5. Welded or segmented fittings are not acceptable.
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2.03 PIPING SCHEDULE

A.  Piping Between Fire Department Connections and Check Valves: Galvanized,
standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and
threaded or grooved ends; grooved-end fittings; grooved-end pipe couplings;
and grooved joints.

B.  Standard-pressure, Wet-pipe Sprinkler System, 2 inches and Smaller:

1.

2.

Standard-weight black steel pipe with threaded ends; uncoated, gray-
iron threaded fittings; and threaded joints.

Standard-weight galvanized steel pipe with threaded ends; galvanized,
gray-iron threaded fittings; and threaded joints.

Standard-weight black steel pipe with cut or roll-grooved ends;
uncoated, grooved-end fittings for steel piping; grooved-end pipe
couplings for steel piping; and grooved joints.

Standard-weight galvanized steel pipe with cut-grooved ends;
galvanized, grooved-end fittings for steel piping; grooved-end pipe
couplings for steel piping; and grooved joints.

Standard-weight black steel pipe with plain ends; steel welding fittings;
and welded joints.

C.  Standard-pressure, Wet-pipe Sprinkler System 2-1/2 inches to 4 inches:

1.

2.

Standard-weight black steel pipe with threaded ends; uncoated, gray-
iron threaded fittings; and threaded joints.

Standard-weight galvanized steel pipe with threaded ends; galvanized,
gray-iron threaded fittings; and threaded joints.

Standard-weight black steel pipe with cut- or roll-grooved ends;
uncoated, grooved-end fittings for steel piping; grooved-end pipe
couplings for steel piping; and grooved joints.

Standard-weight galvanized steel pipe with cut-grooved ends;
galvanized, grooved-end fittings for steel piping; grooved-end pipe
couplings for steel piping; and grooved joints.

Standard-weight black steel pipe with plain ends; steel welding fittings;
and welded joints.

D. Standard-pressure, Wet-pipe Sprinkler System, 5 inches and Larger:

1.  Standard-weight black steel pipe with threaded ends; uncoated, gray-
iron threaded fittings; and threaded joints.

2. Standard-weight galvanized steel pipe with threaded ends; galvanized,
gray-iron threaded fittings; and threaded joints.

3.  Standard-weight black steel pipe with cut-or roll- grooved ends;
uncoated, grooved-end fittings for steel piping; grooved-end pipe
couplings for steel piping; and grooved joints.
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4.  Standard-weight galvanized steel pipe with cut-grooved ends;
galvanized, grooved-end fittings for steel piping; grooved-end pipe
couplings for steel piping; and grooved joints.

5. Standard-weight black steel pipe with plain ends; steel welding fittings;
and welded joints.

6.  Schedule 10 black steel pipe with roll-grooved ends; uncoated, grooved-
end fittings for steel piping; grooved-end pipe couplings for steel
piping; and grooved joints.

E.  High-pressure, Wet-pipe Sprinkler System, NPS 5 inches and Larger:

1.  Standard-weight galvanized steel pipe with threaded ends; galvanized,
gray-iron threaded fittings; and threaded joints.

2.  Standard-weight galvanized steel pipe with cut-grooved ends;
galvanized, grooved-end fittings for steel piping; grooved-end pipe
couplings for steel piping; and grooved joints.

3. Standard-weight black steel pipe with plain ends; steel welding fittings;
and welded joints.

2.04 PIPING JOINING MATERIALS

A.  Pipe Flange Gasket Materials: AWWA C110/A21.10, rubber, flat face,
1/8 inch (3.2 mm) thick.

1.  Class 125, Cast-lron Flanges and Class 150, Bronze Flat-Face Flanges:
Full-face gaskets.

2.  Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:
Ring-type gaskets.

B.  Metal Pipe Flange Bolts and Nuts: ASTM A307 Grade B, galvanized, with
galvanized nuts in accordance with ASTM A563 Grade A.

C.  Unions: 150 psig galvanized malleable iron, ASTM A197, threaded, ground
joint, integral seat.

2.05 VALVES
A.  General Requirements:

Valves shall be UL listed or FM approved.

Minimum Pressure Rating for Standard-Pressure Piping: 175 psig.
Minimum Pressure Rating for High-Pressure Piping: 300 psig.
Make flanged end and wafer type valves compatible for installation
with flanges as specified.

NS
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B. Ball Valves:

1.  Standard: UL 1091, except with ball instead of disc.

2. 1-1/2 Inches and Smaller: Bronze body with threaded ends.

3. 2Inchesand 2-1/2 Inches: Bronze body with threaded ends or
ductile-iron body with grooved ends.

4. 3 Inches: Ductile-iron body with grooved ends.

5 Manufacturers:
a.  Anvil International, Inc.
b.  Victaulic Company.

C. Iron Butterfly Valves:

Standard: UL 1091.

Pressure Rating: 175 psig.

Body Material: Cast or ductile iron.
Stem: Stainless steel.

Style: Lug or wafer.

End Connections: Grooved.
Manufacturers:

a.  Global Safety Products, Inc.
b.  NIBCO INC.

C. Tyco.

d.  Victaulic Company.

NogakownpE

D. Check Valves:

Standard: UL 312.

Pressure Rating: 300 psig.

Type: Swing check or spring assisted swing check.
Body Material: Cast or ductile iron.
End Connections: Flanged or grooved.
Manufacturers:

Kennedy Valve.

Mueller Company.

NIBCO INC.

Tyco.

Victaulic Company.

U wnE
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E. Iron OS&Y Gate Valves:

1.  Standard: UL 262.
2. Pressure Rating: 300 psig.
3. Body Material: Cast or ductile iron.
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End Connections: Flanged or grooved.

Manufacturers:

a. Kennedy.

b. Mueller Co.; Water Products Division.
C. NIBCO INC.

d.  Tyco.

e.  Victaulic Company.

F.  Indicating-Type Butterfly Valves:

1.
2.
3

Standard: UL 1091.

Pressure Rating: 175 psig minimum.

Valves 2 Inches and Smaller:

a.  Valve Type: Ball or butterfly.

b.  Body Material: Bronze.

C. End Connections: Threaded or grooved.

Valves 2-1/2 Inches and Larger:

a.  Valve Type: Butterfly.

b. Body Material: Cast or ductile iron.

c.  Stem Material: Stainless steel.

d.  End Connections: Flanged, grooved, or wafer.

Valve Operation: Weatherproof actuator housing with handwheel and
integral dual single-pole, double-throw (SPDT) (Form C) contacts, rated
for a minimum of 10 amps at 125/250V ac, 2 amps at 30V dc, 10 mA
minimum at 24V dc in tamper-proof cover with mounting and required
hardware for attachment to indicated valves visual indicating device.
Manufacturers:

a. Kennedy Valve.

b. NIBCO INC.
C. Tyco.
d.  Victaulic Company.

G. NRS Gate Valves:

Sk wnE

Standard: UL 262.

Pressure Rating: 300 psig.

Body Material: Cast iron with indicator post flange.
Stem: Nonrising.

End Connections: Flanged or grooved.
Manufacturers:

Kennedy Valve.

Mueller Co.

NIBCO INC.

Tyco.

Victaulic Company.

Poo o
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H. Indicator Wall Posts:

Standard: UL 789.

Type: Horizontal for wall mounting.

Body Material: Cast iron with extension rod and locking device.
Operation: Hand wheel.

Manufacturers:

Kennedy Valve.

Mueller Co.

NIBCO INC.

Tyco.

Victaulic Company.

arwnhE
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2.06 TRIM AND DRAIN VALVES
A. General:

1.  Standard: UL’s “Fire Protection Equipment Directory” listing or FM
“Approval Guide,” listing.
2. Pressure Rating: 175 psig minimum.

B.  Angle Valves:

1. Manufacturers:
a. Fire Protection Products, Inc.
b. Potter-Roemer.
C. United Brass Works, Inc.

C. Ball Valves:

1. Manufacturers:
a. NIBCO INC.
b.  Potter Roemer.
C. Tyco.
d.  Victaulic Company.
2.07 SPECIALTY VALVES
A.  General Requirements:

1.  Standard: UL’s “Fire Protection Equipment Directory” listing or FM
“Approval Guide” listing.

2. Pressure Rating:
a.  Standard-Pressure Piping Specialty Valves: 175 psig minimum.
b.  High-Pressure Piping Specialty Valves: 300 psig.
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3.  Body Material: Cast or ductile iron.
4.  Size: Same as connected piping.
5. End Connections: Flanged or grooved.

B. Alarm Valves:

=

Standard: UL 193.

Design: Vertical installation.

3. Valve internal components shall be replaceable without removing the
valve from the installed position.

4.  Include trim sets for bypass, drain, electrical sprinkler alarm switch,
pressure gauges, retarding chamber, and fill-line attachment with
strainer.

5. Drip Cup Assembly: Pipe drain with check valve to separate from
main drain piping.

6.  Manufacturers:

a. Tyco; Series AV.

b.  Victaulic Company; Series 751.

c.  Viking Corporation; Series J-1.

N

2.08 FIRE DEPARTMENT CONNECTIONS
A.  Exposed-Type:

Standard: UL 405.

Type: Exposed, projecting, for wall mounting.

Pressure Rating: 175 psig minimum.

Body Material: Corrosion-resistant metal.

Inlets: Brass with threaded connections according to NFPA 1963 and
matching local fire department requirements; include extension pipe
nipples, brass lugged swivel connections, and check devices or clappers.
Verify inlet connections with local fire authority.

6.  Caps: Brass, lugged type, with gasket and chain.

7. Escutcheon Plate: Round, brass, wall type.

8.  Outlet: Back, with pipe threads.

9. Number of Inlets: Two.

10. Escutcheon Plate Marking: Similar to “AUTO SPKR.”

11. Finish: Rough brass or bronze.

12. Outlet Size: 4 inches.

13. Manufacturers:

a. Elkhart Brass Mfg. Company, Inc.

b.  Guardian Fire Equipment, Inc.

C. Potter-Roemer.

d.  Tyco.

ISAE B
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B.  Flush-Type:

1.  Standard: UL 405.

2. Type: Flush, for wall mounting.

3. Pressure Rating: 175 psig minimum.

4.  Body Material: Corrosion-resistant metal.

5. Inlets: Brass with threads according to NFPA 1963 and matching local
fire department sizes and threads. Include extension pipe nipples, brass
lugged swivel connections, and check devices or clappers.

6.  Caps: Brass, lugged type, with gasket and chain.

7. Escutcheon Plate: Rectangular, brass, wall type.

8.  Outlet: With pipe threads.

9.  Body Style: Horizontal.

10.  Number of Inlets: Two.

11. Outlet Location: Back.

12. Escutcheon Plate Marking: Similar to “AUTO SPKR.”

13.  Finish: Rough brass or bronze.

14. Outlet Size: 4 inches.

15. Manufacturers:

a. Elkhart Brass Mfg. Company, Inc.
b.  Guardian Fire Equipment, Inc.
C. Potter Roemer.

C. Storz Connection:

IR N

P2 © 00~
RB©®:

13.
14.
15.

Standard: UL 405.

Type: Storz.

Pressure Rating: 175 psig minimum.

Body Material: Forged aluminum with.

Inlets: 4-inch locking Storz fitting. Verify size with local
fire department.

Caps: Blind Storz cap with securing cable or chain, forged
aluminum with powder coating finish matching inlet fitting.
Escutcheon Plate: Square, brass, wall type.

Outlet: 4-inch NPT threads.

Body Style: 30-degree angle pattern.

Number of Inlets: One.

Outlet Location: As indicated or as otherwise required for riser
configuration.

Escutcheon Plate Marking: Similar to “AUTO SPKR.”
Finish: Powder coat finish.

Outlet Size: 4 inches.

Manufacturers:

a.  Guardian Fire Equipment, Inc.

b.  Potter Roemer.
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D. Fire Department Outlet Test Fitting:

=

Brass body and polished brass plate lettered HYDRANT.
Polished brass female 4-inch NPT by 2-1/2-inch male hose
thread snoots with caps and chains.

Two-way hydrant with two outlets and inlet configuration as
required for location.

Manufacturers:

a. Elkhart Brass Mfg. Company, Inc.

b.  Guardian Fire Equipment, Inc.

C. Potter Roemer.

d.  Tyco.

2.09 SPRINKLER SPECIALTY PIPE FITTINGS

A. Branch Outlet Fittings:

1.
2.
3.

SN

~

Standard: UL 213.

Pressure Rating: 175 psig minimum.

Body Material: Ductile-iron housing with EPDM seals and bolts
and nuts.

Type: Mechanical-cross fittings and mechanical-tee.
Configurations: Snap-on and strapless, ductile-iron housing with
branch outlets.

Size: Dimension to fit on sprinkler main and with outlet connections
as required to match connected branch piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.
Manufacturers:

a. Tyco.

b.  Victaulic Company.

B. Flow Detection and Test Assemblies:

1.  Standard: UL’s “Fire Protection Equipment Directory” listing or FM
“Approval Guide” listing.

2. Pressure Rating: 175 psig minimum.

3. Body Material: Cast-iron or ductile-iron housing with orifice, sight
glass, and integral test valve.

4.  Size: Same as connected piping.

5. Inlet and Outlet: Threaded or grooved.

6.  Manufacturers:
a. Reliable Automatic Sprinkler Co., Inc.
b.  Tyco.
c.  Victaulic Company.
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Branch Line Testers:

Standard: UL 199.

Pressure Rating: 175 psig.

Body Material: Brass.

Size: Same as connected piping.

Inlet: Threaded.

Drain Qutlet: Threaded and capped.
Branch Outlet: Threaded, for sprinkler.
Manufacturers:

a. Elkhart Brass Mfg. Company, Inc.
b.  Potter-Roemer.

N~ wNE

Sprinkler Inspector’s Test Fittings:

1.  Standard: UL’s “Fire Protection Equipment Directory” listing or
FM “Approval Guide” listing.

Pressure Rating: 175 psig minimum.

3. Body Material: Cast-bronze, cast-iron, or ductile-iron housing
with sight glass.

Size: Same as connected piping.

Inlet and Outlet: Threaded or grooved.

Manufacturers:

a. Tyco.

b.  Victaulic Company.

c.  Viking Corporation.

N

o 0B~

Flexible, Sprinkler Hose Fittings:

=

Standard: UL 1474.
2. Type: Flexible braided Type 304 stainless steel flexible tube hose for
connection to sprinkler, and with bracket for connection to ceiling grid.

3. Pressure Rating: 175 psig minimum.
4.  Size: Same as connected piping, for sprinkler.
5. Manufacturers:

a. Fivalco Inc.

b. FlexHead Industries, Inc.
c.  Gateway Tubing, Inc.

d.  Victaulic Company.
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2.10 SPRINKLERS

A. General:
1.  Standard: UL’s “Fire Protection Equipment Directory” listing or FM

“Approval Guide” listing.

2.  Pressure Rating

a. Residential Sprinklers: 175 psig maximum.

b.  Automatic Sprinklers: 175 psig minimum.

C. High-Pressure Automatic Sprinklers: 300 psig.

B.  Sprinkler Schedule
1. Use sprinkler types below for the following applications:

a. Rooms without Ceilings: Upright sprinklers.

b.  Rooms with Suspended Ceilings: Recessed sprinklers.

c.  Wall Mounting: Sidewall sprinklers.

d.  Spaces Subject to Freezing: Upright, pendent, dry sprinklers; and
sidewall, dry sprinklers as indicated.

2. Provide sprinkler types below with finishes indicated.

a. Recessed Sprinklers: Bright chrome, with bright chrome
escutcheon.

b.  Upright and Sidewall Sprinklers: Chrome plated in finished
spaces exposed to view; rough bronze in unfinished spaces not
exposed to view; wax coated where exposed to acids, chemicals,
or other corrosive fumes.

C.  Automatic Sprinklers with Heat-Responsive Element:
1.  Early-Suppression, Fast-Response Applications: UL 1767.
2. Nonresidential Applications: UL 199.
3. See Drawings for additional information.
4.  Sprinkler Finishes:

a.  Chrome plated.

b.  Bronze.

C. Painted.

5. Special Coatings:

a. Wax.

b. Lead.

c.  Corrosion-resistant paint.
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6.  Sprinkler Escutcheons:
a. Escutcheons for concealed, flush, and recessed-type sprinklers are
specified with sprinklers.
b.  Ceiling Mounting: Chrome-plated steel, two piece, with 1-inch
(25-mm) vertical adjustment.
c.  Sidewall Mounting: Chrome-plated steel, one piece, flat.
7. Sprinkler Guards:
a.  Standard: UL 199.
b.  Type: Wire cage with fastening device for attaching to sprinkler.
8.  Manufacturers:
Reliable Automatic Sprinkler Co., Inc.
Tyco.
Victaulic Company.
Viking Corporation.

cooe

2.11  ALARM DEVICES
A.  Alarm-device types shall match piping and equipment connections.
B.  Water Motor-operated Alarm:

Standard: UL 753.

Type: Mechanically operated, with Pelton wheel.

Alarm Gong: Cast aluminum with red enamel factory finish.
Size: 10-inch (250-mm) diameter.

Components: Shaft length, bearings, and sleeve to suit wall
construction.

Inlet: 3/4 inch.

Outlet: 1-inch drain connection.

UL listed and FM approved.

Manufacturers:

a. Tyco.

b.  Victaulic Company.

c.  Viking Corporation.

arwpnpE

©E~N®

C.  Electrically Operated Alarm Bell:

Standard: UL 464.

Type: Vibrating, metal alarm bell.

Size: Minimum 10-inch (250-mm) diameter.

Finish: Red enamel factory finish, suitable for outdoor use.
UL listed and FM approved.

Manufacturers:

a. Fire-Lite Alarms, Inc.; a Honeywell company.

b.  Notifier; a Honeywell company.

C. Potter Electric Signal Company.

ocoukrwnE
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D. Water Flow Indicators:

=

Standard: UL 346.

Water Flow Detector: Electrically supervised.

Components: Provide device with two sets of SPDT (Form C) contacts.
Provide minimum switch electrical rating of 10 amps at 125/250V ac,
2 amps at 30V dc resistive, 10 mA at 24V dc.

Type: Paddle operated.

Pressure Rating: 250 psig.

Installation: Horizontal or vertical.

UL listed and FM approved.

Manufacturers:

a. Potter Electric Signal Company.

b.  System Sensor; a Honeywell company.
C. Tyco.

d.  Viking Corporation.

w N
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E. Pressure Switches:

=

Standard: UL 346.

Type: Electrically supervised water flow switch with retard feature.

3. Components: Provide device with two sets of SPDT (Form C) contacts.
Provide minimum switch electrical rating of 10 amps at 125/250V ac,
2 amps at 30V dc resistive, 10 mA at 24V dc.

Operation: Rising pressure signals water flow.

UL listed and FM approved.

Manufacturers:

a. Potter Electric Signal Company.

b.  System Sensor; a Honeywell company.
C. Tyco.

d.  Viking Corporation.

N
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F.  Valve Supervisory Switches:

=

Standard: UL 346.

Type: Electrically supervised.

3. Components: Single unit composed of dual single-pole, double-throw
(SPDT) (Form C) contacts, rated for a minimum of 10 amps at
125/250V ac, 2 amps at 30V dc, 10 mA minimum at 24V dc in tamper-
proof cover with mounting hardware for attachment to indicated valves.

4.  Design: Signals that controlled valve is in other than fully OPEN

position.

N
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5.
6.

UL listed and FM Approved.

Manufacturers:

a.  ADT Security Services, Inc.

b.  Potter Electric Signal Company.

c.  System Sensor; a Honeywell company.

2.12 MANUAL CONTROL STATIONS

A.  Description:

1.
2.

3.
4.

UL listed or FM approved.

Hydraulic operation, with union, 1/2-inch pipe nipple, and bronze
ball valve.

Metal enclosure labeled “MANUAL CONTROL STATION”.
Cover held closed by breakable strut to prevent accidental opening.

2.13 CONTROL PANELS

A.  Description:

1.

2.

Single-area, two-area, or single-area cross-zoned control panel as
indicated.

NEMA ICS 6, Type 1 enclosure with detector, alarm, and solenoid-
valve circuitry for operation of deluge valves.

Contain power supply, battery charger, standby batteries, field-wiring
terminal strip, electrically supervised solenoid valves, and polarized fire
alarm bell, lamp test facility, single-pole, double-throw auxiliary alarm
contacts, and rectifier.

UL listed and FM approved when used with thermal detectors and
Class A detector circuit wiring.

Electrical Characteristics: 120V ac, 60 Hz, with 24V dc rechargeable
batteries.

Manual Control Stations: Include metal enclosure labeled “MANUAL
CONTROL STATION” and cover held closed by breakable strut to
prevent accidental opening.

2.14 PRESSURE GAUGES

A.  Description:

1.  Standard: UL 393.
2.  Dial Size: 3-1/2-inch to 4-1/2-inch (90-mm to 115-mm) diameter.
3. Pressure Gauge Range: 0 psig to 300 psig.
4.  Water System Piping Gauge: Include “WATER” or “AIR/WATER”
label on dial face.
WET-PIPE SPRINKLER SYSTEMS PW\DENO003\D3226100
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Air System Piping Gauge: Include retard feature and “AIR” or
“AIR/WATER?” label on dial face.

Manufacturers:

a. AMETEK; U.S. Gauge Division.

b.  Ashcroft, Inc.

C. Brecco Corporation.

d.  WIKA Instrument Corporation.

2.15 SLEEVES AND PENETRATIONS FOR PIPING SYSTEMS

A

B.

Sleeves:

1.

w N

Walls:

a. Interior and Exterior Walls: Schedule 40 carbon steel.

b.  Concrete: Cast-iron wall sleeves with integrally cast water stop.

C. Interior Partitions: 22-gauge (U.S. Standard) minimum galvanized
sheet steel.

Interior Floor: Schedule 40 carbon steel.

Slab on Grade: Cast-iron wall sleeves with integrally cast water stop.

Underground (Beneath Foundations, Footings, Grade Beams): Standard

weight corrugated steel, bituminous coating inside and outside, with

close-fitting bituminous coated plate at each end.

Sleeve and Penetration Packing:

1.

Modular Wall and Casting Seals: Link-Seal as manufactured by
Thunderline Corporation, Flexicraft Pipe Seal. Sleeve and modular wall
and casting seal to be furnished together as a single integrated unit.
Penetration Packing (With or Without Sleeve) for Interior Walls and
Interior Elevated Floors:
a. UL listed, FM approved materials and sealant systems, by 3M
Fire Barrier Wrap/Strip FS-195+.
b. Flexible elastomeric material unless specified otherwise.
C. Include additional materials and accessories to meet requirements
of manufacturer and this section.
d.  Compatible with penetrated surface.
e. Hazard Ratings:
1)  Pipes Penetrating Fire Rated Walls, Fire Rated Ceilings, and
Fire Rated Floor Slabs (1 hour or greater): Material having
maximum flame spread of 25 and maximum smoke develop
rating of 50, selected to maintain fire rating of penetrated
surface.
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PART 3

3.01

2)  Pipes Penetrating Other Interior Walls: Material having
maximum smoke develop rating of 50, selected to prevent
smoke transmission through penetration.

3)  Pipes Penetrating Nonrated Interior Floors: Mineral wool
and fire-rated caulk.

EXECUTION
PREPARATION
A.  Perform fire hydrant flow test according to NFPA 13 and NFPA 291.

B.  Submit test results promptly.

3.02 SERVICE-ENTRANCE PIPING
A.  Connect sprinkler piping to water service piping for service entrance to
building.
B. Install shutoff valve, check valve, pressure gauge, and drain at connection to
water service.
3.03  WATER SUPPLY CONNECTIONS
A. Install shutoff valve, backflow preventer, pressure gauge, drain, and other
accessories indicated at connection to water service piping.
3.04 PIPING INSTALLATION
A.  Locations and Arrangements:

1. Install piping in accordance with approved Shop Drawings, schematics,
and diagrams which indicate general location and arrangement of
piping.

2. Deviations from approved piping Shop Drawings require written
approval from AHJ. Submit written approval to Engineer before
deviating from approved working plans.

B.  Piping Standard: Comply with NFPA 13 sprinkler piping installation
requirements.
C.  Seismic Design Category (SDC) is shown on Structural General Notes on

Drawings..

D.  Use listed fittings to make changes in direction, branch takeoffs from mains,
and reductions in pipe sizes.
WET-PIPE SPRINKLER SYSTEMS PW\DENO003\D3226100
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Install unions adjacent to each valve in pipe 2 inches and smaller.

Install “Inspector’s Test Connections” in sprinkler system piping, complete
with shutoff valve, sized and located according to NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler control valves, test assemblies, and drain risers adjacent to
standpipes when sprinkler piping is connected to standpipes.

Install automatic drain valve at each check valve for fire department
connection, to drain piping between fire department connection and check
valve. Install drain piping to and spill over floor drain or to outside building.

Install alarm devices in piping systems.

Install hangers and supports for sprinkler system piping according to
NFPA 13. Comply with NFPA 13 requirements for hanger materials.

Install pressure gauges on riser or feed main, at each sprinkler test connection,
and at top of each standpipe.

1. Include pressure gauges with connection not less than 1/4 inch and
with soft metal seated globe valve, arranged to drain pipe between
gauge and valve.

2. Install gauges to permit removal, and where not subject to freezing.

Fill sprinkler system piping with water.
Install sleeves for piping penetrations of walls, ceilings, and floors.
Install sleeve seals for piping penetrations of concrete walls and slabs.

Install escutcheons for piping penetrations of walls, ceilings, and floors.

3.05 JOINT CONSTRUCTION
A.  Steel Piping:
1. Pressure-Sealed Joints: Join lightwall steel pipe and steel pressure-seal
fittings with tools recommended by fitting manufacturer.
2. Welded Joints: Construct joints according to NFPA 13, using qualified
processes and welding operators according to Article Quality
Assurance.
a.  Shop-weld pipe joints where welded piping is indicated.
b. Do not use welded joints for galvanized-steel pipe.
PW\DENO003\D3226100 WET-PIPE SPRINKLER SYSTEMS
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B.

3. Cut-Grooved and Roll-Grooved Joints:

a.  Cutsquare-edge groove or roll rounded-edge groove in end of
pipe according to NFPA 13.

b.  Install grooved joints in accordance with the manufacturer’s latest
published installation instructions.

C. Provide grooved ends clean and free from indentations,
projections, and tool marks.

d.  Join steel pipe and grooved-end fittings according to NFPA 13 for
steel pipe joints.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with
materials of both piping systems.

3.06 VALVE AND SPECIALTIES INSTALLATION

A

Install listed fire protection valves, trim and drain valves, specialty valves
and trim, controls, and specialties according to NFPA 13 and AHJ.

Install listed fire protection shutoff valves supervised open, located to
control sources of water supply other than fire department connections.
Install permanent identification signs indicating portion of system
controlled by each valve.

Install check valve in each water supply connection. Install backflow
preventers instead of check valves in potable water supply sources.

Specialty Valves:

1.  General Requirements: Install in vertical position for proper direction of
flow, in main supply to system.

2. Alarm Valves: Include bypass check valve and retarding chamber drain
line connection.

Specialty Sprinkler Fittings: Install downstream of control valves instead of
specified fittings if indicated in approved Shop Drawings.

3.07 SPRINKLER INSTALLATION

A. Install sprinklers in suspended ceilings in center of narrow dimension of
acoustical ceiling panels.
B. Install dry-type sprinklers with water supply from heated space. Do not install
pendent or sidewall, wet-type sprinklers in areas subject to freezing.
C. Install sprinklers into flexible, sprinkler hose fittings and install hose into
bracket on ceiling grid.
WET-PIPE SPRINKLER SYSTEMS PW\DENO003\D3226100
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Do not install any sprinklers that have been dropped, damaged, or show a
visible loss of fluid. Never install any sprinkler with a cracked bulb.

Remove sprinkler bulb protector by hand. Do not use any tools or devices that
could damage the bulb.

3.08 FIRE DEPARTMENT CONNECTION INSTALLATION

A

B.

Install wall-type, fire department connection.

Install automatic drain valve at each check valve for fire department
connection.

3.09 IDENTIFICATION

A

B.

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

Identify system components.

3.10 FIELD QUALITY CONTROL

A. Tests and Inspections:
1.  Leak Test: After installation, charge systems and test for leaks. Repair
leaks and retest until leak free.
2.  Test and adjust controls and safeties. Replace damaged and
malfunctioning controls and equipment.
3. Flush, test, and inspect sprinkler systems according to NFPA 13.
4.  Energize circuits to electrical equipment and devices.
5. Coordinate with fire alarm tests. Operate as required.
6.  Coordinate with fire pump tests. Operate as required.
7. Demonstrate that equipment hose threads match local fire
department equipment.
B.  Sprinkler piping system is defective if it does not pass tests and inspections.
C.  Prepare test and inspection reports.
1.  Field Test Reports and Certificates: Indicate and interpret test results for
compliance with performance requirements and as described in
NFPA 13; include “Contractor’s Material and Test Certificate for
Aboveground Piping.”
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3.11 MANUFACTURER’S SERVICES

A. Manufacturer’s Representative: Present at Site or classroom designated by
Owner for minimum person-days listed below, travel time excluded:

1. 2 person-days for installation assistance and inspection.

2 person-days for functional and performance testing and completion of
Manufacturer’s Certificate of Proper Installation.

2 person-days for prestartup classroom or Site training.

2 person-days for facility startup.

2 person-days for post-startup training of Owner’s personnel.

Do not commence training until a detailed lesson plan for each training
activity has been accepted by Owner.

N
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3.12 CLEANING
A. Clean dirt and debris from sprinklers.
B.  Remove and replace sprinklers with paint other than factory finish.

END OF SECTION
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SECTION 21 24 00
DRY-CHEMICAL FIRE-EXTINGUISHING SYSTEMS

PART 1 GENERAL
1.01 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1. American Society of Mechanical Engineers (ASME): B31.1, Power
Piping.
2. ASTM International (ASTM):
a.  A53, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless.
b.  A106, Standard Specification for Seamless Carbon Steel Pipe for
High-Temperature Service.
c.  Al97, Standard Specification for Cupola Malleable Iron.
3. National Electrical Manufacturer’s Association (NEMA):
250, Enclosures for Electrical Equipment (1,000 Volts Maximum).
4.  National Fire Protection Association (NFPA):
17, Standard for Dry Chemical Extinguishing Systems.
30, Flammable and Combustible Liquids Code.
70, National Electrical Code.
72, National Fire Alarm Code.
75, Standard for the Protection of Electronic Computer/Data
Processing Equipment.
f. 101, Life Safety Code.
g. 2001, Standard on Clean Agent Fire Extinguishing Systems.

Poo o

1.02 DEFINITIONS

A. Protected Area: The area of the building that the dry chemical fire
extinguishing system protects.

1.03 PERFORMANCE REQUIREMENTS

A.  General: Design a system to detect and suppress by total flooding, fires
originating in the protected areas indicated on the Drawings.

B.  Fire Detection System:

1.  Engineered type suitable for interfacing with the FM-200 suppression
system.

2. Concept shall provide an alarm mode on the activation of any one fire
detector and a predischarge mode on the activation of any two fire
detectors located in the protected area.

PW\DENO003\D3226100 DRY-CHEMICAL
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C.  Fire Suppression System:

1.

2.

System shall discharge the total calculated agent quantity into the
protected space in a 10-second time period.

System shall provide sufficient FM-200 agent for a concentration of
7 percent by volume at 70 degrees F in the protected area. Adjust
calculations as required for:

a.  Multiple protected areas served by a common FM-200 supply.
b.  Suspended ceiling space volume (if required).

c.  Volume of ductwork for HVAC system.

1.04 DESIGN REQUIREMENTS

A. General:

1.

System shall include both automatic and manual operation, with control

panel, fire detectors, alarm devices, manual discharge stations, abort

stations, agent storage containers, piping, nozzles, wiring, conduit, and

other auxiliary devices specified herein or required to provide a

complete system.

System shall conform to the requirements of applicable codes,

standards, and authorities including, but not limited to:

a. National Fire Code; NFPA Nos. 12A, 70, 72, 75, and 2001,
including appendages.

b.  Requirements of city, county, or state authorities having

jurisdiction.

Requirements of Owner’s insurance underwriter, if applicable.

Equipment shall be UL listed and/or Factory Mutual (FM)

approved for fire protection.

Obtain all permits, arrange all inspections, and perform all systems tests

required by the applicable codes and the authorities having jurisdiction.

o o

B.  Protected Area Segregation:

1.

System shall be based on the protected area enclosure being of sufficient
tightness to guard against extinguishing agent exfiltration including, but
not limited to, exit doors and windows, piping, and electrical conduit.
Area segregation shall require HVAC system supply and return serving
the protected space to shut down, and the air duct system motorized
dampers to close.

C.  Hydraulic Calculations:

1.

DRY-CHEMICAL

Base on unbalanced piping principle as defined in NFPA No. 12A and
include:
a.  Agent quantity for each nozzle.

PW\DENO003\D3226100
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b.  Nozzle type and size.

Nozzle pressure.

d.  Number of agent storage cylinders, cylinder fill weight,
and density.

Total FM-200 agent weight.

Pipe schedule including sizes, length, volume, and percent
of agent in pipe after discharge.

g.  Discharge time.

h.  Pressure at beginning of pipe network.

i.

J.

o
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Pressure at beginning and end of each pipe section.
Flow rate, density, and pressure drop per pipe section.

D. Pipe Supports: Design and fabrication shall conform to the requirements
of ASME B31.1.

E. Discharge Nozzles:

1. Provide sufficient nozzles to assure a uniform agent concentration
throughout protected area.

2. Space discharge nozzles as required by applicable codes and
manufacturer’s criteria.

3. Consider additional nozzles based on area conditions and
manufacturer’s recommendations.

F. Fire Detectors:

1. lonization and photoelectric type.

2. Base spacing and installation on guidelines in NFPA 72 recommended
practices for ceiling construction and airflow, and on manufacturer’s
recommendations.

G. Locate manual discharge and abort stations at all exit doors from the protected
area.

H.  Locate alarm devices within the protected area and above each exit door
outside the protected area.

l. Control Panel:

1.  Panel Locations: As shown on Drawings.

2. Locate to provide control, supervision, annunciation, and power for the
operation of the fire suppression zone and detection circuits.

3. Provide rechargeable battery supply to automatically operate each
protected area system including detectors, control panel, manual
stations, alarm sounding devices, and auxiliary equipment in the event
of a loss of primary power.

PW\DENO003\D3226100 DRY-CHEMICAL
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Provide a common general alarm circuit for common area signaling.
Provide form “C” SPDT dry contacts for general alarm and trouble.
Provide a single switch that will silence active signals without affecting

subsequent signals.

7. Provide diagnostic indicators to indicate, at a minimum, ac power loss,
dc power fault, auxiliary power loss, system common ground fault, and
trouble in the common general alarm circuit.

8.  Control Circuitry:

a. Provide each protected area with the following supervised

circuits:
1)  Detection: Utilizing cross-zoned or counting zone.
2)  Individually Fused and Silenceable Audible Circuits:

a)  Three required.

b)  Individual diagnostic fault indicators.

c)  Minimum of 24V dc, at 350 mA available power.

d)  Program to operate on alarm, predischarge, and
discharge.

3) Manual Release:
a)  Programmable with the following options:
(1) Override time delay and abort circuit. Discharge
will be immediate.
(2) Override abort circuit but not the time delay.
Discharge occurs at the end of the time delay.
(3) Not override time delay or abort circuits.
4)  Time Delay:

a)  Field programmable in 1-second intervals from
0 second to 60 seconds.

b)  Have the ability, through the abort circuit, of being
recycled and held until the abort switch is released.

c)  Control panel-mounted digital countdown timer.

d)  [Iluminated digital display when the system time
delay is active and counting down.

5)  Agent Release:

a)  Parallel wired initiators or solenoids, fully supervised.

b)  Wired in a Class A configuration such that a trouble
signal will occur if there is a break in the wiring.

c)  System shall function properly if a fire condition
occurs with this abnormal condition.

6) Abort:

a)  Dedicated and supervised.

b)  Actuation shall recycle the time delay to its original
setting, and begin counting after the abort station
(momentary) pushbutton is released.

7)  Container Low-Pressure: Dedicated and supervised.
DRY-CHEMICAL PW\DENO003\D3226100
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8)  Diagnostic Fault Indicators: Detection, alarm audible,
predischarge audible, discharge audible, manual release, and
abort circuits; discharge circuit wiring; discharge device;
relay connection; and low pressure.

9) Area ALARM/DISABLED Switch:

a)  Switch to disable the FM-200 discharge circuit.

b)  Switch shall not interfere with the detection or audible
circuits.

c)  Operation of this switch shall cause a distinctive
trouble indication for the area involved.

10) Protected Area Control Panel:

a)  Six DPDT and two SPDT auxiliary relays rated at
10 amps at 120V ac/3V dc resistive.

b)  Programmable relays for operation in alarm,
predischarge, discharge, or trouble modes.

c)  Programming of relays without the need to relocate
wiring.

d)  Means to individually operate relays without the need
to put the control panel into alarm condition.

e)  Means to prevent each relay from operating in event
of system testing.

11) Capability to transmit a trouble indication from each area.

J. Control System:

1. Actuation of a fire detector in the protected area shall initiate the
following control functions:

a.
b.
C.

d.

Light the corresponding suppression zone light on control panel.
Activate alarm.

Shut down HVAC equipment and close motorized air duct
dampers serving protected area.

Transmit a signal (close a normally open alarm contact) to the
building fire alarm system.

2. Actuation of a second fire detector in the protected area shall initiate the
following control functions:

a.
b.

o

PW\DENO003\D3226100
MAY 2021

Light the corresponding suppression zone light on control panel.
Activate strobe/horn combination signaling predischarge of
FM-200.

Shut down control and electrical equipment in the protected area.
Start preset agent discharge time delay.

Transmit a signal (close a normally open alarm contact) to the
building fire alarm system.
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DRY-CHEMICAL

If predischarge is not aborted, and time delay expires, system shall

discharge and strobe lights shall be activated outside the protected area.

Actuation of manual discharge stations shall immediately discharge

FM-200 into the protected area and initiate the following control

functions:

a. Light suppression zone light on control panel.

b.  Activate visual and audible alarm devices.

c.  Transmit a signal (close a normally open alarm contact) to the
building fire alarm system.

Trouble conditions caused by open fire detector, valve actuator circuit

wiring, or loss of agent storage container pressure shall initiate the

following control functions:

a. Light the corresponding suppression zone light on control panel.

b.  Light system trouble light.

c.  Sound system trouble signal.

d.  Transmit a signal (close a normally open trouble contact) to the
building fire alarm system.

Trouble conditions caused by open bell wiring, open battery circuit

wiring, silenced alarm sounding devices, or loss of primary power shall

initiate the following control functions:

a. Light system trouble light.

b.  Sound system trouble signal.

c.  Transmit a signal (close a normally open trouble contact) to the
building fire alarm system.

FM-200 Reserve Supply:

1.

2.

Provide a reserve supply of agent and storage containers equal to the
main supply.

Include required piping, actuating devices, and miscellaneous
components to provide a permanently connected reserve system.
Reserve containers may have a completely separate set of piping and
nozzles, or be connected to the same piping as the main supply.
Provide a key operated selector switch to change from the main system
to the reserve supply.

Provide isolation check valves in discharge piping to prevent loss of
agent or injury to personnel in event of system actuation when an agent
container is removed.

Transfer to Connected Reserve shall be by means of an electrical switch
mounted near the control panel.

Provide electrical intertie between building fire alarm system, HVAC
equipment, and protected area FM-200 control panel as specified in
Division 26, Electrical.

PW\DENO003\D3226100
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1.05 SUBMITTALS

A. Action Submittals:

1.

Shop Drawings:

a.  Data sheets, catalog cuts, and technical information describing
system components and devices to be installed.

b.  Calculations for standby battery power.

c.  Wiring diagrams including elementary, electrical termination, and
interconnection diagrams

d.  One-line conduit diagrams showing equipment locations, conduit
locations, wire size, number of conductors, equipment mounting
and other construction details.

e. Isometric piping diagrams showing location of agent storage
containers, pipe sizes, pipe lengths, and fittings. Key to required
piping and nozzle calculations, and cross reference all junctions
with calculations.

f. Complete details on support of agent storage containers.

g.  Anchorage and bracing drawings and catalog information, as
required by Section 01 88 15, Anchorage and Bracing, for loads
provided in Section 01 61 00, Common Product Requirements.

B. Informational Submittals:

1.

2.

Experience qualification listing of firm(s) proposed to design and install

the system.

Design Calculations:

a. Hydraulic flow from a UL listed computer program, including the
manufacturer’s name and UL listing for verification.

b.  Include individual pipe lengths and fittings to be used.

C. Verify that the design concentration of FM-200 is reached within
specified time.

Anchorage and bracing calculations as required by Section 01 88 15,

Anchorage and Bracing, for loads provided in Section 01 61 00,

Common Product Requirements. Submit with Action Submittal for the

same item.

Test Plan: Submit as specified in Article Field Quality Control, at least

30 days prior to beginning functional testing.

Component and attachment testing seismic certificate of compliance as

required by Section 01 45 33, Special Inspection, Observation, and

Testing.

Operation and Maintenance Data: As specified in Section 01 78 23,

Operation and Maintenance Data.

Manufacturer’s Certificate of Proper Installation, in accordance with

Section 01 43 33, Manufacturers’ Field Services.
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1.06 QUALITY ASSURANCE

A. Qualifications: System design and installation shall be by licensed firm(s)
having a minimum of 5 years of documented experience in the design,
installation, and testing of similar types of suppression systems.

1.07 MAINTENANCE
A.  Inspections During Warranty Period:

1. Provide two system inspections, at 6 months and at 12 months, during
the 1-year Correction Period.

2. Conduct the inspections in accordance with the manufacturer’s
guidelines and in compliance with NFPA 2001.

3. Submit documentation to Owner upon completion of each inspection
certifying satisfactory system operation.

1.08 EXTRA MATERIALS

A.  Furnish, tag, and box for shipment and storage the following:

Item Quantity

Nozzles One

B.  Delivery: In accordance with Section 01 61 00, Common Product
Requirements.

PART 2 PRODUCTS
2.01 SYSTEM CONTROL PANEL

A. General: Panel shall contain required system operation lights, reset and silence
switches, circuits, relays, a standby battery power and either an enclosed or
adjacently mounted battery charger, and all other devices necessary to provide
a complete automatic control system.

B. Cabinet:

UL listed and FM approved as an alarm-releasing control unit.
NEMA 250, Type 1.

Surface mounted, 18-gauge steel.

Door: Hinged, key lockable.

Finish: Manufacturer’s standard color.

arwnhE
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C. Standby Battery:

=

Minimum Capacity: 6 Ah.

2. Sized to operate the system for a minimum of 24 hours in supervisory
condition and 5 minutes in alarm control condition immediately after
the time in supervisory condition.

Sealed, gelled electrolyte type, designed for fire alarm service.

4.  Supervised to provide a trouble signal on low voltage, open, or
shorted cell.

w

D. Battery Charger:

1.  Automatic, solid state, capable of charging batteries from 75 percent
to 100 percent of full charge within 24 hours.

2. Voltmeter or other means to display battery condition.

3. Enclosure: Manufacturer’s standard.

2.02 FIRE DETECTION BASE AND DEVICES
A. Base:

1.  Interchangeable with photoelectric or thermal type detectors.

2. LED that illuminates steadily upon detector sensing a fire condition
and with ability to power a remote annunciator that will duplicate
LED indication.

B. Detection Devices, General:

1.  Equip with a means of securing head to base in a manner that head may
not be readily tampered with or removed.
2. UL listed and FM approved.

C. lonization Type Device:

1.  Dual chamber type, utilizing solid state circuitry.
2. Unaffected by RF energy from 1 kHz through 100 MHz or air velocities
up to 3,000 fpm.

D. Photoelectric Type Device:

1. Solid state circuitry, pulsed infrared LED light source, and silicon
photodiode receiving element.

2. Incorporate means to discriminate between valid fire signals and nonfire

signal.
PW\DENO003\D3226100 DRY-CHEMICAL
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3. Include a fine stainless steel mesh cover to prevent foreign objects from
entering sensing chamber.
4.  Dew-proof and unaffected by air velocities up to 3,000 fpm.

2.03 MANUAL DISCHARGE STATION

A.  Furnish to provide a means of manually discharging the fire suppression
system in case of an emergency.

B.  Stainless steel, with keyed red release button.

C.  Cover shall include operating instructions and identify discharge station as a
FM-200 discharge component.

D. Double-pole switch.
E. UL listed and FM approved.
2.04 DISCHARGE ABORT STATION

A. “Deadman” type requiring constant pressure to transfer one set of normally
open and one set of normally closed contacts on each contact block.

B. Digital countdown timer to indicate time remaining until system discharge.

C.  Faceplate constructed of stainless steel, with abort button, operating
instructions, and identification as a component of the FM-200 system.

D. Rated 6 amps at 120V ac and 1 amp at 120V dc, with ability to override
shutdown of HVAC and control equipment.

E. UL listed and FM approved.
205 ALARMBELL
A. Vibrating type, approved for use with the control unit provided.

B.  Polarized for full supervision, and rated at 24V dc, drawing no more than
0.063 amps.

C. Noise Level: 86 dB to 90 dB at 10 feet.
D. Finish: Baked red enamel.

E. UL listed and FM approved.

DRY-CHEMICAL PW\DENO003\D3226100
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2.06 STROBE LIGHT
A. Rating: 24V dc with amperage draw of 0.033 amp.
B.  Lamp protected by a white translucent lens imprinted with the word
FM-200 in red letters.
C. Polarized, powered from the control panel.
D. UL listed and FM approved.
2.07 AGENT STORAGE CONTAINERS
A. High-strength alloy steel, equipped with the following:
1. Integral lifting ring.
2. Automatic, remotely operated discharge valve assembly.
3. 0Opsito 600 psi pressure gauge.
4.  Electrically supervised valve actuator.
5. Filling valve to allow recharging in place.
6.  Supervisory pressure switch to sense loss of agent from the container.
7. Liquid level indicating device, UL listed.
B. Container and Valve: Conform to DOT Specification 4BW500 or 4BA500.
C.  Automatic Pressure Relief: On overpressure condition of 810 psi to 1,000 psi.
D.  Super pressurized with dry nitrogen to 360 psig at 70 degrees F.
2.08 PIPING
A. Inaccordance with Section 22 10 01, Plumbing Piping and Accessories:
1.  Distribution Piping: Black or galvanized steel, ASTM A53, Grade A, or
ASTM 106, Grade A, B, or C.
2. Fittings: Malleable iron, 300-pound class, ASTM A197.
2.09 ELECTRICAL
A. Inaccordance with Division 26, Electrical.
PART 3 EXECUTION
3.01 DETECTORS
A. Install ionization and photoelectric detectors such that spacing per detector
does not exceed 250 square feet.
PW\DENO003\D3226100 DRY-CHEMICAL
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B. Do not install detectors closer than 3 feet from air supply diffusers and 1 foot
from wall.
C.  Conform to NFPA No. 72E, latest edition.
3.02 AGENT STORAGE CONTAINERS
A.  Floor mount and securely support to wall with wall brackets.
B.  Attach mounting brackets and piping to the structure in a manner capable of
withstanding the thrust developed during discharge without displacement.
C.  Connect the same size containers to a common manifold.
3.03 CONNECTED RESERVE
A.  Provide complete connected reserve supply of FM-200 in agent containers,
duplicating those in main supply.
3.04 PIPING
A. Install in accordance with Section 22 10 01, Plumbing Piping and
Accessories.
B.  Cap pipe ends immediately after installation. Maintain until nozzles are
installed.
C.  Provide escutcheon plates at all pipe penetrations through walls, floors, and
ceilings.
D. Pipe Supports: Install in accordance with ASME B31.1.
3.05 ELECTRICAL
A. Install in accordance with Division 26, Electrical.
3.06 SIGNS
A. Inaddition to the following, provide as required to comply with
NFPA 2001 and the recommendations of the FM-200 equipment
manufacturer:
1. Caution:
a. Provide on all entry doors to FM-200 protected areas.
b.  Wording: Alert personnel that room is protected by FM-200 and
all doors must be kept closed in event of fire.
DRY-CHEMICAL PW\DENO003\D3226100
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c.  Size: 10 inches by 14 inches by 1/16 inch, constructed of plastic,
with black face and yellow letters.

Manual Discharge:

a.  Provide adjacent to each manual discharge station.

b.  Identify the manual discharge station as the place where
FM-200 can be manually discharged.

c.  Size: 4 inches by 4 inches by 1/16 inch, constructed of plastic,
with red face and white letters.

Flashing Light:

a.  Provide adjacent to each strobe horn and light.

b.  Explain the presence of the flashing lights.

c.  Size: 7 inches by 4 inches by 1/16 inch, constructed of plastic,
with red face and white letters.

3.07 FIELD FINISHING

A.  As specified in Section 09 90 00, Painting and Coating.

B.

Pipe Labeling:

1.

2.

Label with the legend FM-200 EXTINGUISHING AGENT in letters
1 inch high.

Maximum Intervals:

a. Exposed Piping: 12 feet.

b.  Concealed Piping: 20 feet.

3.08 FIELD QUALITY CONTROL

A. General: System functional and performance testing shall be conducted by
qualified, trained personnel in accordance with the manufacturer’s

recommended procedures and NFPA 2001.

B. TestPlan:

1.  Prepare a plan of testing to include a step-by-step description of all tests
to be performed and the type and location of test apparatus to be
employed.

2.  Testing shall not be conducted until the Test Plan has been approved.

C.  Functional Tests:

1. Perform under supervision of equipment manufacturer and with the
Engineer present.

2. All functional testing, including system and equipment interlocks, must
be successfully completed at least 5 days prior to beginning
performance testing.

PW\DENO003\D3226100 DRY-CHEMICAL
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3. Check all containers and distribution piping for proper mounting and
installation.

4.  Testall electrical wiring for proper connection, continuity, and
resistance to ground.

5. Verify that HVAC connections to the area have properly installed
dampers, and HVAC equipment will shut down upon a signal from the
FM-200 control panel.

6.  Test each detector in accordance with the manufacturer’s recommended
procedures, and record test values.

7. Demonstrate that all system and equipment interlocks, such as door
release devices, audible and visual devices, equipment shutdowns, and
local and remote alarms function as designed.

8.  Test each control panel circuit by inducing a trouble condition into the
system.

Performance Test:

1. Perform under actual or approved simulated operating conditions to
demonstrate that the entire control system functions as designed and
intended.

2. Perform under supervision of equipment manufacturer.

3. Demonstrate to the Engineer, Owner, and authorities having
jurisdiction, operation of all components under simulated fire
conditions.

4.  Test in accordance with NFPA 2001.

5. Conduct using the Retro-Tec Corp. door fan system, or equivalent, with
integrated computer program.

6. Room Pressurization:

a.  Conduct test, at room pressurization in each protected space, to
determine the presence of openings that would affect the system
concentration levels.

b.  Seal all protected spaces against agent loss or leakage.

c.  Conduct pressurization tests until protected space is shown to be
successfully sealed.

7. Test the following circuits:

a.  Automatic actuation.

b. ARM.

C. Manual actuation.

d.  HVAC and power shutdowns.

e.  Audible and visual alarm devices.

f. Manual override of abort functions and agent container pressure
supervision.

g.  Supervision of all panel circuits, including ac power and battery
power supplies.

8.  Upon acceptance by Owner, recharge system if required, and place the

completed system into normal service.
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3.09 MANUFACTURER’S SERVICES

A.  Provide qualified manufacturer’s representative(s) for the equipment specified
herein at the Job Site and classroom designated by the Owner for the
following services:

1.  Installation assistance, inspection, and certification of installation.

2. Functional and performance testing assistance.

3. Classroom or Job Site training of Owner’s operations and
maintenance personnel.

END OF SECTION
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SECTION 22 07 00
PLUMBING PIPING INSULATION

PART 1 GENERAL
1.01 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1.  American Society of Heating, Refrigerating & Air-Conditioning
Engineers Inc. (ASHRAE): 90.1, Energy-Efficient Design of New
Buildings except Low-Rise Residential Buildings.

2. ASTM International (ASTM):

a.  B209, Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate.

b.  C533, Standard Specification for Calcium Silicate Block and Pipe
Thermal Insulation.

c.  Cb534, Standard Specification for Preformed Flexible Elastomeric
Cellular Thermal Insulation in Sheet and Tubular Form.

d.  C547, Standard Specification for Mineral Fiber Pipe Insulation.

3. National Fire Protection Association (NFPA): 255, Standard Method of
Test of Surface Burning Characteristics of Building Materials.

4. Underwriters Laboratories, Inc. (UL).

1.02 SUBMITTALS

A.  Action Submittals: Product description, include list of materials, thickness for
each service scheduled, and locations.

B. Informational Submittals:

1. Proof of compliance for test of products for fire rating, corrosiveness,
and compressive strength.
2. Manufacturer’s installation instructions.

1.03 QUALITY ASSURANCE

A.  Materials furnished under this Specification shall be standard, cataloged
products, new and commercially available, suitable for service requiring high
performance and reliability with low maintenance, and free from all defects.

PW\DENO003\D3226100 PLUMBING PIPING INSULATION
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Provide materials by firms engaged in the manufacture of insulation products
of the types and characteristics specified herein, whose products have been in
use for not less than 5 years.

UL Listing or satisfactory certified test report from an approved testing
laboratory is required to indicate fire hazard ratings for materials proposed for
use do not exceed those specified.

1.04 DELIVERY, STORAGE, AND HANDLING

A

PART 2

Manufacturer’s Stamp or Label:

1.  Every package or standard container of insulation, jackets, cements,
adhesives and coatings delivered to Site shall have manufacturer’s
stamp or label attached, giving name of manufacturer, brand, and
description of material.

2. Insulation packages and containers shall be marked “asbestos-free.”

PRODUCTS

2.01 GENERAL

A

D.

Insulation exterior shall be cleanable, grease-resistant, nonflaking, and
nonpeeling.

Insulation shall conform to referenced publications and specified temperature
ranges and densities in pounds per cubic foot.

Insulation for fittings, flanges, and valves shall be premolded, precut, or
job-fabricated insulation of same thickness and conductivity as used on

adjacent piping.
Fire Resistance:

1.  Insulation, adhesives, vapor barrier materials and other accessories,
except as specified herein, shall be noncombustible.

2. Use no fugitive or corrosive treatments to impart flame resistance.

3. Flame proofing treatments subject to deterioration due to effects of
moisture or high humidity are not acceptable.

4.  Materials including facings, mastics, and adhesives, shall have fire
hazard rating not to exceed 25 for flame spread without evidence of
continued progressive combustion, and 50 for smoke, developed as per
tests conducted in accordance with NFPA 255 methods.

PLUMBING PIPING INSULATION PW\DENO003\D3226100
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5. Materials exempt from fire-resistant rating:
a. Nylon anchors.
b.  Treated wood inserts.
6.  Materials exempt from fire-resistant rating when installed in outside
locations, buried, or encased in concrete:
a. Polyurethane insulation.
b. PVC casing.
c.  Fiberglass-reinforced plastic casing.

2.02 PIPE INSULATION

A

Type P1—Elastomeric (ASTM C534, Minus 40 Degrees F to 220 Degrees F):

Flexible, closed cell elastomeric.

Nominal 6 PCF density, K factor 0.27 maximum at 75 degrees F mean.
Water Vapor Transmission: 0.1 perm-inch, or less.

Manufacturers and Products:

a. Armacell; AP Armaflex.

b. Nomaco; K-Flex LS.

C. Rubatex; R-180-FS.

Awnh e

2.03 INSULATION FINISH SYSTEMS

A. Type F1—PVC:

1. Polyvinyl chloride (PVC) jacketing, white, for straight run piping and
fitting locations, temperatures to 159 degrees F.

2. Manufacturers and Products:

a.  Johns Manville; Zeston.
b.  Ceel-Co; 550.
B. Type F2—Paint:
1. Acrylic latex paint, white, and suitable for outdoor use.
2. Manufacturers and Products:
a.  Armstrong; WB Armaflex finish.
b.  Rubatex; 374, white finish.
C. Type F3—Aluminum:

1. Aluminum Roll Jacketing: For straight run piping, wrought aluminum
Alloy 3003, 5005, 1100 or 3105 to ASTM B209 with H-14 temper,
minimum 0.016-inch thickness, with smooth mill finish.

2. Moisture Barrier: Provide factory applied moisture barrier, consisting of
40-pound kraft paper with 1-mil-thick low-density polyethylene film,
heat and pressure bonded to inner surface of the aluminum jacketing.

PW\DENO003\D3226100 PLUMBING PIPING INSULATION
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PART 3

3.01

3. Fitting Covers: Material as for aluminum roll jacketing, premolded, one
or two piece covers, which includes elbows, tee/valves, end caps,
mechanical line couplings, and specialty fittings.

4.  Manufacturer and Product: RPR Products; INSUL-MATE.

EXECUTION

INSTALLATION OF INSULATION

A

Install insulation products in accordance with manufacturer’s written
instructions, and in accordance with recognized industry practices.

Apply insulation over clean, finish painted, and dry surfaces.

Install insulation after piping system has been pressure tested and leaks
corrected.

Use insulating cements, lagging adhesives, and weatherproof mastics
recommended by insulation manufacturer.

Install insulation materials with smooth and even surfaces. Insulate each
continuous run of piping with full-length units of insulation, with a single cut
piece to complete the run. Do not use cut pieces of scraps abutting each other.

Butt insulation joints firmly together to ensure a complete and tight fit over
surfaces to be covered.

Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to
prevent puncture or other damage. Seal open ends of insulation with mastic.
Sectionally seal butt ends of chilled water and condensate drain piping
insulation at fittings with white vapor barrier coating.

Cover valves, flanges, fittings, and similar items in each piping system with
equivalent thickness and composition of insulation as applied to adjoining
pipe run. Install factory molded, precut or job-fabricated units. Finish cold
pipe fittings with white vapor barrier coating and hot piping with white vinyl
acrylic mastic, both reinforced with glass cloth.

Extend piping insulation without interruption through walls, floors, and
similar piping penetrations, except where otherwise indicated.

Install protective metal shields and foamglass inserts where pipe hangers bear
on outside of insulation.

Insulation on piping that is to be heat traced shall be installed after installation
of heat tape.
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Insulate valve bodies, flanges, and pipe couplings.

Insulate and vapor seal hangers, supports, anchors, and other piping
appurtenances that are secured directly to cold surfaces.

Do not insulate flexible pipe couplings and expansion joints.
Do not allow insulation to cover nameplates or code inspection stamps.

Install removable insulation sections on devices that require access for
maintenance of equipment or removal, such as unions and strainer end plates.

Connection to Existing Piping: Cut back existing insulation to remove portion
damaged by piping revisions. Install new insulation.

Cold Surfaces: Provide continuous vapor seal on insulation on cold surfaces
where vapor barrier jackets are used.

Placement:

1. Slip insulation on pipe or tubing before assembly, when practical, to
avoid longitudinal seams.

2. Insulate valves and fittings with sleeved or cut pieces of same material.

3. Seal and tape joints.

Insulation at Hangers and Supports: Install under piping, centered at each
hanger or support.

Vapor Barrier:

1. Provide continuous vapor barrier at joints between rigid insulation and
pipe insulation.

2. Install vapor barrier jackets with pipe hangers and supports outside
jacket.

3. Do not use staples and screws to secure vapor sealed system
components.

3.02 INSTALLATION OF INSULATION FINISH SYSTEMS

A.  Use a continuous friction type joint to hold jacket in-place, providing positive
weatherproof seal over entire length of jacket.
B.  Secure circumferential joints with preformed snap straps containing
weatherproof sealant.
C.  On exterior piping, apply coating over insulation and vapor barrier to prevent
damage when aluminum fitting covers are installed.
PW\DENO003\D3226100 PLUMBING PIPING INSULATION
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D. Do not use screws or rivets to fasten the fitting covers.

E. Install removable prefabricated aluminum covers on exterior flanges
and unions.

F.  Caulk and seal exterior joints to make watertight.

3.03 INSULATION APPLICATIONS
A. Potable Cold Water:
1.  Type P1, Elastomeric.
2. 1-inch thickness for all pipe sizes.
B. Potable Hot Water:
1.  Type P1, Elastomeric.
2. 1-inch thickness for all pipe sizes.
C.  Pipe Hangers:
1.  Type P1, Elastomeric: Rigid insulation section with 9-inch-long,
16-gauge galvanized steel saddle.
3.04 INSULATION FINISH APPLICATIONS
A.  Piping Insulation (Concealed Areas): Factory finish.
B.  Piping Insulation (Exposed to View, Indoors): Type F1, PVC.
C.  Piping Insulation (Outdoors): Type F3, Aluminum.
D.  Apply coating of insulating cement where needed to obtain smooth and
continuous appearance.
3.05 FIELD QUALITY CONTROL
A.  Test factory-applied materials assembled. Field-applied materials may be
tested individually.
END OF SECTION
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SECTION 22 10 01
PLUMBING PIPING AND ACCESSORIES

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.  American Gas Association (AGA):
a.  B109.1, Diaphragm Type Gas Displacement Meters (under
500 Cubic Feet Per Hour Capacity).
b.  B109.2, Diaphragm Type Gas Displacement Meters (500 Cubic
Feet Per Hour Capacity and Over).
2. American National Standards Institute (ANSI).
3. American Public Works Association (APWA): Uniform Color Code.
4. American Society of Sanitary Engineering (ASSE):
a. 1010, Performance Requirements for Water Hammer Arresters.
b. 1050, Performance Requirements for Stack Air Admittance
Valves for Sanitary Drainage Systems.
C. 1070, Performance Requirements for Water Temperature Limiting
Devices.
5. ASTM International (ASTM):
a.  A47/A47M, Standard Specification for Ferritic Malleable Iron
Castings.
b.  AbL3/A53M, Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated, Welded and Seamless.
c.  AT74, Standard Specification for Cast Iron Soil Pipe and Fittings.
d.  A105/A105M, Standard Specification for Carbon Steel Forgings
for Piping Applications.
e.  Al126, Standard Specification for Gray Iron Castings for Valves,
Flanges, and Pipe Fittings.
f. A179/A179M, Standard Specification for Seamless Cold-Drawn
Low-Carbon Steel Heat-Exchanger and Condenser Tubes.
g. Al81/A181M, Standard Specification for Carbon Steel Forgings,
for General-Purpose Piping.
h.  A193/A193M, Standard Specification for Alloy-Steel and
Stainless Steel Bolting for High Temperature or High Pressure
Service and Other Special Purpose Applications.
I. A194/A194M, Standard Specification for Carbon and Alloy Steel
Nuts for Bolts for High Pressure or High Temperature Service, or
Both.
J. A197/A197M, Standard Specification for Cupola Malleable Iron.
PW\DENO003\D3226100 PLUMBING PIPING
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aa.

bb.

cc.
dd.

ee.

ff.

9g.
hh.

PLUMBING PIPING
AND ACCESSORIES

221001-2

A234/A234M, Standard Specification for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High
Temperature Service.

A307, Standard Specification for Carbon Steel Bolts and Studs,
60,000 psi Tensile Strength.

A351/A351M, Standard Specification for Castings, Austenitic, for
Pressure-Containing Parts.

A518/A518M, Standard Specification for Corrosion-Resistant
High-Silicon Iron Castings.

A536, Standard Specification for Ductile Iron Castings.

A563, Standard Specification for Carbon and Alloy Steel Nuts.
A861, Standard Specification for High-Silicon Iron Pipe and
Fittings.

A888, Standard Specification for Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste, and Vent Piping
Applications.

B32, Standard Specification for Solder Metal.

B61, Standard Specification for Steam or VValve Bronze Castings.
B62, Standard Specification for Composition Bronze or Ounce
Metal Castings.

B75/B75M, Standard Specification for Seamless Copper Tube.
B88, Standard Specification for Seamless Copper Water Tube.
B98/B98M, Standard Specification for Copper-Silicon Alloy Rod,
Bar, and Shapes.

B127, Standard Specification for Nickel-Copper Alloy

(UNS NO04400) Plate, Sheet, and Strip.

B139/B139M, Standard Specification for Phosphor Bronze Rod,
Bar, and Shapes.

B164, Standard Specification for Nickel-Copper Alloy Rod, Bar,
and Wire.

B194, Standard Specification for Copper-Beryllium Alloy Plate,
Sheet, Strip, and Rolled Bar.

B306, Standard Specification for Copper Drainage Tube (DWV).
C564, Standard Specification for Rubber Gaskets for Cast Iron
Soil Pipe and Fittings.

C1277, Standard Specification for Shielded Couplings Joining
Hubless Cast Iron Soil Pipe and Fittings.

C1460, Standard Specification for Shielded Transition Couplings
for use with Dissimilar DWV Pipe and Fittings Above Ground.
C1540, Standard Specification for Heavy Duty Shielded
Couplings Joining Hubless Cast Iron Soil Pipe and Fittings.
D1784, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC)
Compounds.
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D1785, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe, Schedules 40, 80, and 120.

D2000, Standard Classification System for Rubber Products in
Automotive Applications.

D2239, Standard Specification for Polyethylene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled Inside Diameter.

D2466, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 40.

D2513, Standard Specification for Polyethylene (PE) Gas
Pressure Pipe, Tubing, and Fittings.

D2564, Standard Specification for Solvent Cements for
Poly(Vinyl Chloride) (PVC) Plastic Piping Systems.

D2683, Standard Specification for Socket-Type Polyethylene
Fittings for Outside Diameter-Controlled Polyethylene Pipe and
Tubing.

D2855, Standard Practice for Making Solvent-Cemented Joints
with Poly(Vinyl Chloride) (PVC) Pipe and Fittings.

D3035, Standard Specification for Polyethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Outside Diameter.

D3261, Standard Specification for Butt Heat Fusion Polyethylene
(PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and
Tubing.

D3350, Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials.

E438, Standard Specification for Glasses in Laboratory
Apparatus.

F656, Standard Specification for Primers for Use in Solvent
Cement Joints of Poly(Vinyl Chloride) (PVC) Plastic Pipe and
Fittings.

F714, Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on QOutside Diameter.

F1412, Standard Specification for Polyolefin Pipe and Fittings for
Corrosive Waste Drainage Systems.

F1924, Standard Specification for Plastic Mechanical Fittings for
Use on QOutside Diameter Controlled Polyethylene Gas
Distribution Pipe and Tubing.

F1973, Standard Specification for Factory Assembled Anodeless
Risers and Transition Fittings in Polyethylene (PE) and Polyamide
11 (PA11) and Polyamide 12 (PA12) Fuel Gas Distribution
Systems.

6.  American Water Works Association (AWWA):

a.

b.

PW\DENO003\D3226100
MAY 2021
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C111/A21.11, Standard for Rubber-Gasket Joints for Ductile-1ron
Pressure Pipe and Fittings.

C115/A21.15, Standard for Flanged Ductile-Iron Pipe with
Ductile-Iron or Gray-Iron Threaded Flanges.

C151/A21.51, Standard for Ductile-Iron Pipe, Centrifugally Cast.
C203, Coal-Tar Protective Coatings and Linings for Steel Water
Pipelines, Enamel and Tape, Hot-Applied.

C207, Steel Pipe Flanges for Waterworks Service - Sizes 4 In.
Through 144 In. (100 mm Through 3,600 mm).

C606, Grooved and Shouldered Joints.

C651, Disinfecting Water Mains.

7. Cast Iron Soil Pipe Institute (CISPI):

a.

301, Standard Specification for Hubless Cast Iron Pipe and
Fittings for Sanitary and Storm Drain, Waste, and Vent Piping
Applications.

310, Specification for Couplings for Use in Connection with
Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Strom
Drain, Waste, and Vent Piping Applications.

8.  NSF International (NSF):

a.

b.

NSF/ANSI 61, Drinking Water System Components - Health
Effects.
NSF/ANSI 372, Drinking Water System Components - Lead
Content.

9.  Plumbing and Drainage Institute (PDI): WH 201, Water Hammer
Aurresters Standard.

1.02 DESIGN REQUIREMENTS

A.  Where pipe diameter, thickness, pressure class, pressure rating, or thrust
restraint is not shown or specified, design piping system in accordance with
the following:

1. Building Service Piping: ASME B31.9, as applicable.
2. ICC International Plumbing Code and Local plumbing code.

1.03 SUBMITTALS

A. Action Submittals:

1.  Product data sheets.
2. Shop Drawings:

a.  Show Contractor recommended changes in location of fixtures or
equipment.
b.  Anchorage and bracing drawings and data sheets, as required by
Section 01 88 15, Anchorage and Bracing.
3. Isometric riser diagrams showing equipment, valves, elevations and
fixtures.

PLUMBING PIPING
AND ACCESSORIES
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B. Informational Submittals:

1.  Anchorage and bracing calculations as required by Section 01 88 15,

Anchorage and Bracing.

2. Changes in location of equipment or piping that affect connecting or
adjacent work, before proceeding with the work.

Complete list of products proposed for installation.

Test records produced during testing.

5. For Polyethylene (PE) Pipe:

a.  Certificates of qualification for persons to be fusing PE pipe.

b.  Experience and training record of persons to be fusing PE pipe.

c.  Testing Plan:

1)  Submit at least 15 days prior to testing; include following as
a minimum:
a)  Testing dates.
b)  Piping systems and section(s) to be tested.
c)  Method of isolation.
d)  Method of conveying water from source to system
being tested.

d.  Certifications of Calibration: Approved testing laboratory
certificate if pressure gauge for hydrostatic test has been
previously used. If pressure gauge is new, no certificate is
required.

e. Test report documentation.

»~w

PART 2 PRODUCTS
2.01 GENERAL

A.  Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with the
maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.

2.02 PIPING
A. Piping Schedule: Refer to Section 40 27 00, Process Piping—General.

B.  Piping Material: Refer to Piping Data Sheet(s), Article Supplements and
Section 40 27 00, Process Piping—General.

PW\DENO003\D3226100 PLUMBING PIPING
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2.03 HOSE VALVES AND HYDRANTS
A. HV-1Hose Valve:

1.  Cast bronze globe valve, 3/4-inch size, with NPT screwed ends, union
bonnet, rising stem, Teflon disc, hand wheel, and NPT by NST hose
thread adapter outlet connection.
Rated 150-pound service water pressure, 300-pound WOG.
3. Manufacturers and Products:

a. Nibco; Catalog No. T-235-Y, Angle No. T-335-Y.

b.  Crane Co.; Catalog No. 7TF, Angle No. 17TF.

no

B. HV-2 Hose Valve:

1.  Cast bronze globe valve, 1-1/2-inch size, with NPT screwed ends, union
bonnet, rising stem, Teflon disc, hand wheel, and NPT by NST hose
thread adapter outlet connection.
Rated 150-pound SWP, 300-WOG.
3. Manufacturers and Products:

a. Nibco; Catalog No. T-235-Y, Angle No. T-335-Y.

b.  Crane Co.; Catalog No. 7TF, Angle No. 17TF.

c.  Crane Co.; Catalog No. 7TF, Angle No. 17TF.

no

C. HV-3Hydrant:

1. Sill faucet with removable T-handle, polished chrome finish, and
3/4-inch inlet and hose connection.

2.  Manufacturers and Products:
a. Chicago; No. 387, with No. E27 vacuum breaker.
b.  Acorn; No. 8121.

2.04 PIPE HANGERS AND SUPPORTS
A. Referto Section 40 05 15, Piping Support Systems.
2.05 INSULATION
A. As specified in Section 22 07 00, Plumbing Piping Insulation.
2.06 VALVES
A. Referto Section 40 27 02, Process Valves and Operators and below.
B. Gauge Cock Valves 1/8 Inch to 3/8 Inch:

1.  Bronze body, hexagon male and female ends, and tee head.
2.  Rated for 125-pound SWP.

PLUMBING PIPING PW\DENO003\D3226100
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Manufacturers and Product:
a. Ernst Gage Co.
b. Lunkenheimer.

Manual Air Vent Valves:

1.
2.

With coin-operated air vent.
Manufacturers and Products:
a. Bell & Gossett; No. 4V.
b. Dole; No. 9.

Pressure Reducing Valve, Natural Gas and Propane, 2 psi to 14-Inch WC:

1.

Direct diaphragm, spring controlled cast-iron body, spring aluminum
diaphragm and spring case, nitrile disc/diaphragm/O-rings, internal
relief, NPT thread ends, 125-psig rated.

Size/Rating: Size per Drawings, inlet pressure of 2 psig, outlet pressure
set at 13-inch water column or as required by equipment connection.
Manufacturer and Product:

a. Maxitrol; 210D for outdoor equipment.

b.  Maxitrol; R600 for indoor equipment, provide with vent limiter.

Point of Use Thermostatic Mixing Valve Assembly:

N

ISR

Function: Provide tempered water at 0.5 gpm.

Listed per ASSE 1070. Bronze body, lead free construction rated to
150 psig maximum inlet pressure.

Inlets: One each, 3/8-inch compression fittings, cold and hot water.
Outlet: 3/8-inch compression fittings.

Self-contained; no electrical requirements.

Performance: With 120 degrees F to 180 degrees F hot inlet and

39 degrees F to 85 degrees F cold inlet, deliver 105 degrees F at inlet
pressures between 30 psig and 90 psig.

Set outlet at 105 degrees F maximum unless otherwise noted.
Manufacturers and Products:

a. Leonard Valve; Model 170-LF.

b. Watts; LFUSG-B-M2.

C. Powers; LFe480.

MISCELLANEOUS PIPING SPECIALTIES

Refer to Section 40 27 01, Process Piping Specialties and below.

PW\DENO003\D3226100 PLUMBING PIPING
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B.  Strainers for Water Service:

1. Iron body, Y-pattern, 125-pound rated, with screwed bronze or bolted
iron cap.

2.  Screen: Heavy-gauge stainless steel or monel, 30 mesh.

3. Manufacturers and Products:

a. Crane; No. 988-1/2.
b. Mueller; No. 758.
C.  Vacuum Breakers 2 Inches and Smaller:

1.  Angle type, as required.

2. Manufacturers:

a. Febco.
b.  Watts.
D. Water Hammer Arresters:

1. Materials: ASSE 1010 certified, Type L copper tube, HHPP piston with
two lubricated EPDM O-rings, FDA approved lubricant, rolled piston
stop, wrought copper male thread adapter.

2.  Manufacturers and Products:

a.  Sioux Chief Mfg. Co., Inc.; Series 650 and 660.
b.  Precision Plumbing Products, Inc.
E.  Water Hose:

1. Furnish 2, 50-foot length(s) of 3/4-inch EPDM black cover and EPDM
tube, reinforced with two textile braids. Furnish each length with brass
male and female NST hose thread couplings to fit hose nozzle(s) and
hose valve(s) specified.

2. Rated minimum working pressure of 200 psi.

3. Manufacturers:

a.  Goodyear.
b.  Boston.
F.  Hose Nozzles:

1. Furnish 2, 3/4-inch cast brass satin finish nozzle(s) with adjustable fog,
straight-stream, and shutoff features and rubber bumper. Provide
nozzle(s) with female NST hose thread.

2. Manufacturers:

a. Sani-Lav.

b.  Vikan.
PLUMBING PIPING PW\DENO003\D3226100
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G. Sleeves:

1.

Manufacturers and Products:
a. J. R. Smith; Figure 1720.
b. Josam; No. 26400.

H. Insulating Dielectric Unions and Flanges:

1.
2.
3.

4.

Galvanically compatible with piping to which attached and pressure
ratings suitable for system working pressures.

Unions 2 Inches and Smaller: Screwed or solder-joint type.

Unions 2-1/2 Inches and Larger: Flanged type, complete with bolt
insulators, dielectric gasket, bolts, and nuts.

Manufacturers:

a. Epco Sales, Inc., Cleveland, OH.

b.  Capitol Insulation Unions.

1. Joint Solder: 95-5 wire solder, ASTM B32, Grade 95 TA. Lead free, NSF
certified. Do not use cored solder.

J. Pipe Joint Sealer: Compound insoluble in water or Teflon tape; approved by
NFS for use in potable water.

K. Rubber Gaskets: ASTM C564.

2.08 MEASURING DEVICES

A. Thermometers:

1.

2.

3.

Adjustable angle, organic spirit type, blue in color, with 9-inch case and
scale range in degrees F, as shown.

Furnish with 3-1/2-inch stem length and separable NPT brass
thermowell.

Manufacturers and Product:

a.  Trerice Co.; Model A005.

b.  Weksler.

B.  Pressure Gauges:

1.

w N

Construction: 3-1/2-inch gauge size, 0 kPa to 690 kPa, 0 psi to 160 psi
range, steel case, glass crystal, brass movement, and 1/4-inch NPT
lower connection.

Furnish with 1/4-inch brass gauge cock.

Manufacturers and Products:

a.  Ashcroft; Type 1008.

b.  Marsh; J80.

C. Marshalltown.

PW\DENO003\D3226100 PLUMBING PIPING

MAY 2021

AND ACCESSORIES

©COPYRIGHT 2021 JACOBS 221001-9



C.C. Williams WWTP Dewatering

PART 3 EXECUTION

3.01 GENERAL
A. Install plumbing systems to meet applicable plumbing code.
B.  Field Obstructions:

1.  Drawings do not attempt to show exact details of piping. Provide offsets
around obstructions.
2. Do not modify structural components, unless approved by Engineer.

C. Sleeves:

1.  Pipe sizes shown are nominal sizes, unless shown or specified
otherwise.

2. Provide piping passing through walls, floors, or ceilings with standard-
weight pipe sleeves.

3. Provide pipes passing through finished walls with chrome-plated
canopy flanges.

4.  Dry pack sleeves in existing work in-place and provide finished
appearance.

5. Pack holes left by removal of existing piping with grout and finish to
match adjacent surface.

D. Provide unions in piping systems at connections to equipment.

E.  Provide shielded transition couplings, insulating dielectric unions and flanges
between ferrous and nonferrous piping and where otherwise required for
electrically insulated connection.

F.  Pipe air release valves, water-lubricated bearings, and other appurtenances
having water effluent with copper tubing to nearest drain.

G. Provide isolation valves and strainers at pressure regulators.

H.  Trench Excavation and Backfill: As specified in Section 31 23 16,
Excavation, and Section 31 23 23.15, Trench Backfill.

3.02 INSTALLATION
A.  Steel Pipe:
1. Ream, clean, and remove burrs and mill scale from piping before

making up.
2. Seal joints with pipe joint sealer or Teflon tape.

PLUMBING PIPING PW\DENO003\D3226100
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B.  Copper Tubing:

=

Cut tubing square and remove burrs.

2. Clean both inside of fittings and outside of tubing with steel wool and
hydrochloric acid before soldering.

3. Prevent annealing of fittings and hard-drawn tubing when making
connections.

4. Do not use mitered joints for elbows or notching of straight runs of pipe

for tees.

C. Rigid PVC or CPVC:

1.  Cut, make up, and install in accordance with pipe manufacturer’s

recommendations.

Ream, clean, and remove burrs from cut ends before joining pipe.

Lay in trench by snaking pipe from one side to other.

4.  Offset: As recommended by manufacturer for maximum temperature
variation between time of solvent welding and final use.

5. Do not lay pipe when temperature is below 40 degrees F or above
90 degrees F when exposed to direct sunlight.

6.  Shield ends to be joined from direct sunlight prior to and during laying
operation.

7. Use strap wrenches only for tightening threaded plastic joints. Do not
over tighten fittings.

w N

D. Water Hammer Arresters:

1. Install in piping systems where shown on Drawings and adjacent to
pieces of equipment where quick closing valves are installed.
2. Install at all emergency safety showers and eyewashes.

3. Size and install in accordance with PDI-WH201.
4.  Shock arresters to have access panels or to be otherwise accessible.

E. Valves: Install in accordance with manufacturer’s recommendations.

F.  Miscellaneous Piping Specialties: Install in accordance with manufacturer’s
recommendations.

G. Measuring Devices: Install in accordance with manufacturer’s
recommendations.

PW\DENO003\D3226100 PLUMBING PIPING
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3.03 WATER SUPPLY PIPING

A

J.

Water supply piping includes potable (W1), hot water (HW), and return hot
water (RHW).

Flush water piping systems clean of internal debris, clean faucet aerators, and
adjust plumbing fixture valves for manufacturer’s recommended flow.

Do not run water piping through electrical rooms, stairwells, or immediately
over or within a 3-foot horizontal clearance of electrical panels, motor starters,
or environmental control panels.

Provide exterior water piping with minimum 3 feet of cover or install below
frost line, whichever is greater.

Hose Valves and Hydrants: Attach handle with setscrew and provide
manufacturer’s recommended gravel fill around drain hole of post hydrants.

Provide valve operators with position indicators, where indicated, to show
position of valve disc or plug.

Provide bypass with globe valve for emergency throttling around each
reducing valve.

Protect buried copper and steel pipe and fittings with a single wrap of coal-tar
saturated felt in accordance with AWWA C203.

Vacuum Breakers 2 Inches and Smaller: Install minimum 6 inches above
flood line of equipment they serve.

Provide manual air vents at high points in domestic hot water system.

3.04 INSULATION

A

As specified in Section 22 07 00, Building Piping Insulation.

3.05 HANGERS AND SUPPORTS

A

In accordance with Section 40 05 15, Piping Support Systems.

3.06 INSTALLATION—CONCRETE ENCASED

A

Where horizontal piping is encased in concrete such as a floor or equipment
slab, rigidly mount pipe to rebar and subbase to prevent lateral movement,
sagging, and uplifting during concrete installation and finishing. Provide at
least two temporary strut supports wired to rebar and supported from the
engineered fill or subbase below for each section of pipe.

PLUMBING PIPING PW\DENO003\D3226100
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B.  Where construction joints occur, or piping leaves concrete encasements at
buildings, utility trenches, vaults, slabs and other structures, provide
elastomeric foam insulation wrap around the pipe at the transition point.

1. Minimum Wrap: five pipe diameters of 1/2-inch-thick insulation on
each side of the transition.

C.  Provide flexible piping joints to coincide with structure joints to prevent
excessive pipe stress and breakage.

3.07 INTERIM CLEANING
A. As specified in Section 40 27 00, Process Piping—General.
3.08  TESTING
A. Asspecified in Section 40 80 01, Process Piping Leakage Testing.
3.09 CLEANING AND DISINFECTION
A.  As specified in Section 33 13 00, Disinfecting of Water Utility Distribution.
3.10 CORROSION PROTECTION
A. As specified in Section 40 27 00, Process Piping—General.
3.11 PROTECTION OF INSTALLED WORK
A.  Protective Covers:

1. Provide over floor and shower drains during construction, to prevent
damage to drain strainers and keep foreign material from entering
drainage system.

2. Cover roof drains and emergency overflow drains during roofing
process so roofing material and gravel do not enter drain piping.

3. Remove at time of Substantial Completion.

3.12 FIELD FINISHING

A. Inaccordance with Section 40 27 00, Process Piping—General.
3.13 PIPING IDENTIFICATION

A. Referto Section 40 27 00, Process Piping—General, and Pipe Schedule.
PW\DENO003\D3226100 PLUMBING PIPING
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3.14 SUPPLEMENTS

A.  The supplements listed below, following “End of Section,” are part of this
specification.

1.  Plumbing Piping Data Sheets.

Section
Number Title
2210 01.02 | Polyvinyl Chloride Drain Waste and Vent (PVC-DWYV)

Pipe and Fittings

PLUMBING PIPING

AND ACCESSORIES
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SECTION 22 10 01.02
POLYVINYL CHLORIDE DRAIN WASTE AND VENT (PVC-DWV)
PIPE AND FITTINGS

Item Size Description

Pipe and Fittings All PVC-DWYV Schedule 40 nonpressure application,
Class 12454B conforming to ASTM D2665 and
ANSI/NSF Standard 14 system.

Joints All Solvent cemented conforming to ASTM D2855
except where connection to equipment may require
future removal.

Solvent Cement All As recommended by the pipe and fitting

manufacturer conforming to ASTM D2564.

PW\DENO003\D3226100
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CAST IRON SOIL PIPE (CISP) AND FITTINGS

SECTION 22 10 01.03

Item Size Description
Pipe 6" and smaller Hubless, CISPI 301, service weight, no-hub ends.
8" and larger Hub and spigot, ASTM A74, service weight, single hub
and spigot.
Joints 6" and smaller Coupling: Conform to ASTM C564, ASTM C1277 or,
ASTM C1540 and CISPI 310.
Compression: Neoprene sealing sleeve with 24-gauge
Type 304 stainless steel shield and clamp assembly.
Joints to dissimilar material shall comply with
ASTM C1460.
8" and larger Rubber gaskets, ASTM C564.
Fittings 6" and smaller Conform to ASTM A888 and CISPI 301.
8" and larger Conform to ASTM A74.
Coating All Bituminous-coated inside and out; marked with
manufacturer’s name or trademark and CISPI symbol.
END OF SECTION
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POLYETHYLENE (PE) PIPE AND FITTINGS—
NATURAL GAS SERVICE

SECTION 22 10 01.12

ltem

Size

Description

General

All

Pipe lengths, fittings, and connections to be joined by
thermal fusion; shall be same type, grade, and class of
polyethylene compound and supplied from same raw

material supplier.

Pipe tubing and fittings manufactured in accordance with
ASTM D2513.

Pipe

1/2" to 4"

ASTM D2513 medium-density polyethylene, maximum
allowable hoop stress 1,250 psi at 73.4 degrees F.

Polyethylene Resins: Conform to Type PE 2406/2708 or
better.

Pipe wall thickness shall reflect required SDR* and
diameter, as shown in Table 8, ASTM F714.

Design Stress Rating: ASTM F1924, 1,250 psi hydrostatic
design basis (HDB).

Pressure Rating (psi)
at 100 degrees F SDR*

80 11.0

Note: Installed outdoors and underground only. Operating
pressure for natural gas piping shall be limited to 100 psig
or less per 2009 IFGC.

Identification: Pipe and fittings shall be yellow in color
and shall be marked “ASTM D2513".

*SDR: standard dimension ratio = OD/thickness

Fittings

4" & smaller

Molded Fittings: Conform to PE 2406/2708.
Socket Fusion Fittings: Meet requirements of
ASTM D2683.

Butt Fusion Fittings: Meet requirements of
ASTM D3261.

PW\DENO003\D3226100
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SECTION 22 10 01.12
POLYETHYLENE (PE) PIPE AND FITTINGS—
NATURAL GAS SERVICE
Item Size Description
Flanges All Flanges not permitted underground. Above ground,
flanges and bolting shall be part of approved, listed
transition fitting.
Risers and Conform to ASTM F1973.
Transitions
Manufacturer Pipe: JM Eagle UAC 2000 MDPE yellow gas pipe;
Driscoplex 6500 series.
Risers and Transitions: Georg Fischer Central Plastics.
END OF SECTION
POLYETHYLENE (PE) PIPE AND FITTINGS— PW\DENO003\D3226100
GAS SERVICE MAY 2021
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SECTION 22 30 00
PLUMBING EQUIPMENT

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.
2.

> w

11.
12.
13.

American Gas Association (AGA).

American Society of Heating, Refrigerating & Air-Conditioning

Engineers, Inc. (ASHRAE): 90.1, Energy Standard for Buildings Except

Low-Rise Residential Buildings.

American Society of Mechanical Engineer’s (ASME).

American Society of Sanitary Engineering (ASSE):

a. 1013, Performance Requirements for Reduced Pressure Principle
Backflow Preventers and Reduced Pressure Fire Protection
Backflow Preventers.

b. 1015, Performance Requirements for Double Check Backflow
Prevention Assemblies and Double Check Backflow Fire
Protection Assemblies.

American Water Works Association (AWWA):

a.  C510, Double Check Valve Backflow Prevention Assembly.

b.  C511, Reduced-Pressure Principle Backflow Prevention
Assembly.

c.  C550, Protective Interior Coatings for Valves and Hydrants.

ASTM International (ASTM):

a.  A48/A48M, Standard Specification for Gray Iron Castings.

b. D4101, Standard Specification for Polypropylene Injection and
Extrusion Materials.

Canadian Standards Association (CSA):

a.  B64.4, Backflow Preventers, Reduced Pressure Principle
Type (RP).

b.  B64.5, Backflow Preventers, Double Check Valve Type (DCVA).

FM Global (FM).

Food and Drug Administration (FDA).

Foundation for Cross-Connection Control and Hydraulic Research at

University of Southern California (FCCHR): Manual of Cross-

Connection Control.

International Code Council (ICC): International Plumbing Code (IPC).

National Electrical Code (NEC).

National Electrical Manufacturers Association, (NEMA): MG 1, Motors

and Generators.
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14. NSF International (NSF):
a. NSF/ANSI 61, Drinking Water System Components - Health
Effects.
b.  NSF/ANSI 372, Drinking Water System Components - Lead
Content.
15.  Underwriters Laboratories Inc. (UL).

1.02 SUBMITTALS
A. Action Submittals: Manufacturer’s product data.

B. Informational Submittals: Anchorage and bracing calculations as required
by Section 01 88 15, Anchorage and Bracing.

1.03 SPECIAL GUARANTEE

A.  Where note below, provide manufacturer’s extended guarantee in writing with
Owner named as beneficiary. Special guarantee shall provide for correction,
or at the option of the Owner, removal and replacement of products found
defective during the stated period after date of Substantial Completion.

PART 2 PRODUCTS
2.01 GENERAL

A.  Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with the
maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.

2.02 WATER HEATERS
A. Instantaneous Electric Water Heater:

1.  Description: UL listed, tankless with removable cover, replaceable
heating element, immersion-type thermostat, replaceable inlet filter, and
flow regulator.

2.  Capacity: See Plumbing Schedules on Drawings.
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3. Installation: Install per manufacturer recommendations and local
building code. Provide all valves, strainers, and appurtenances
recommended per manufacturers installation instructions.

4, Manufacturers:

a. Chronomite Laboratories, Inc.
b. EEMAX, Inc.
C. Hubbell, Inc.

B.  Gas Water Heating System (Commercial):(20-GWH-01):

1. Description: Complete packaged system including skid-mounted water
heater, storage tank, circulation pump, controls, interconnecting piping,
fittings, and valves.

a. Water Heater:
1)  Automatic, gas-fired, instantaneous type with the
following features:
a)  Direct vent.
b)  Sealed combustion chamber.
c)  Copper or Cupro-Nickel finned heat exchanger.
d)  Ceramic-lined combustion chamber.
e)  ASME rated for 160 psig working pressure and
180 degrees F temperature.
b. Regulatory Compliance: AGA, ASME, ASHRAE 90.1, and NSF.
c.  Tank: Steel, glass-lined, 150 psig working pressure.
d.  Insulation: Foam or fiberglass type with minimum R-value per
ASHRAE 90.1.
e. Pressure/Temperature Relief Valve: ASME rated.
f. Connections: Inlet and outlet with factory-installed dielectric
unions and brass drain valve with hose thread.

Burner: Stainless steel, 90 plus percent efficient.

Vent: Direct Vent through wall with a concentric vent.

I. Controls:

1)  Fully automatic with the following:
a)  Diagnostic controls.
b)  Hot surface ignition control or spark ignition.
c) Diagnostics control panel.
d)  Flow switch.
e)  Furnish with 110v wall plug.

J. Guarantee: 5 years.

Capacity: See schedule in drawings.

3. Manufacturers:

a.  AO Smith.

b.  Bradford White Corporation.
C. Lochinvar Corporation.

d.  State Industries, Inc.

e

N
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2.03 DOMESTIC WATER EXPANSION TANK
A.  Description:

1.  Type: Pre-pressurized diaphragm type, horizontal or vertical per

expansion tank data sheet at end of section.

Shell: Welded steel.

Diaphragm: FDA-approved, heavy-duty butyl with polypropylene liner.

Connection Size: Per expansion tank data sheet at end of section.

Maximum Operating Pressure: Per expansion tank data sheet at end of

section.

Maximum Operating Temperature: Per expansion tank data sheet at end

of section.

Finish: Manufacturer’s standard air-dry enamel.

8. Anchor tank in accordance with manufacturer’s instructions. Provide
mounting bracket for wall installation.

9.  Capacity: See Plumbing Schedules on Drawings.

asrwn

o

~

B. Manufacturer: AMTROL, Inc.; Model ST.
2.04 DOMESTIC HOT WATER CIRCULATING PUMP
A.  Description:

1.  Type: In-line, direct-drive, close-coupled centrifugal pump.

2. Construction: Bronze body, stainless steel face plate, glass-filled noryl
impeller, carbon steel shaft, mechanical carbon on ceramic seals, and
bronze oil lubricated motor bearings.

3. Motor: Permanent split-capacitor with thermal overload protection.

4.  Capacity: See Plumbing Schedules on Drawings.

B. Manufacturers:

1. Taco, Inc.
2.  Bell & Gossett.
3. Grundfos Pump Corporation.

2.05 ELEVATOR SUMP PUMP SYSTEM

A.  Provide centrifugal pumps as specified herein. Refer to drawing for equipment
capacity requirements. The manual pump is connected to a control which has
the ability to prevent oil from being pumped from the sump. This same control
unit will activate an alarm when an oil “film” is detected or when a high-water
condition exits. The system will continue to monitor and remove water from
the vault even if an oil condition is detected.
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B.  Sump pump shall be constructed of class 25 cast iron. The motor housing shall
be oil filled to dissipate heat. Air filled motors shall not be considered equal
since they do not properly dissipate heat from the motor. All mating parts
shall be machined and sealed with a Buna-N O-ring. All fasteners exposed to
the liquid shall be stainless steel. The motor shall be protected on the top side
with sealed cord entry plate with molded pins to conduct electricity,
eliminating the ability of water to enter internally through the cord. The motor
shall be protected on the lower side with a unitized ceramic/carbon seal with
stainless steel housings and spring or engineered double lip seal with stainless
steel springs. The pump shall be furnished with a stainless-steel lift handle.

C.  Pump shall be supplied with a multi-conductor 25-foot wall plug power cord
capable of continued exposure to the pumped liquid. The power cord shall be
sized for the rated full load amps of the pump in accordance with the National
Electric Code. The power cable shall not enter the motor housing directly but
will conduct electricity to the motor by means of a watertight compression
fitting cord plate assembly with molded pins to conduct electricity.

D. Motors shall be oil filled, capacitor start, class B insulated NEMA B design
rated for continuous duty. Air filled motors are not considered equal. At
maximum load, the winding temperature shall not exceed 135°C
unsubmerged. Motors shall have an integral thermal overload switch in the
windings for protecting the motor.

E.  Provide upper and lower ball bearing shall be required. Both the upper and
lower bearing shall be a single ball/race type bearing. Both bearings shall be
permanently lubricated by the oil that fills the motor housing. The motor shaft
shall be made of 300 or 400 series stainless steel.

F.  Furnish a complete control package with that has three probes and a float ball
switch. The pump will activate when the middle probe contacts water, and
will remain on until the first, longest probe is no longer in contact with water.
A high-water alarm is activated when the third or shortest probe contacts
water. Furnish with wall plugs to allow for a simple installation of control
devices.

G.  The system will ignore a small film of oil, however larger volumes of oil will
be detected when the alarm probe does not detect water and the float ball
activates. The system will continue to operate, removing water, not oil, from
the vault even when oil has been detected.

H.  The pump shall have a ground continuity check and the motor chamber shall
be hi-potted to test for electrical integrity, moisture content and insulation
defects.

PW\DENO003\D3226100 PLUMBING EQUIPMENT
MAY 2021 223000-5
©COPYRIGHT 2021 JACOBS



C.C. Williams WWTP Dewatering

l. Manufacturers:

1.  Liberty Pump: ELV250
2. SyncroFlo.
3. Grundfos.

2.06 BACKFLOW PREVENTERS

A.  Reduced-Pressure Backflow Preventers (3/4 Inch Through 2 Inches):

1.  Description:

a.

-0 o0 o

g.

h.

w N

Regulatory Compliance: AWWA C511, CSA B64.4, FCCHR of
USC Section 10, ASSE 1013, ICC (IPC).

Valve Body: Bronze.

End Connections: Threaded, NPT.

Maximum Working Pressure: 175 psi (350 psi test).
Temperature Range: 32 degrees F to 140 degrees F.

Shutoff Valve: Full port, resilient seated, bronze ball valve with
bronze ball valve test cock.

Inlet Strainer: Bronze wye strainer, 40-mesh perforated, Type 304
stainless steel.

Accessories: Drainline air gap fitting.

Sizes: See Plumbing Schedules on Drawings.
Manufacturers and Products:

a.
b.

Febco; Model LF 860.
Watts; Model LF 909.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install, arrange, and connect equipment as shown on Drawings and in
accordance with manufacturer’s recommendations.

3.02 FIELD QUALITY CONTROL

A.  Pumps: Do not hydrostatic test pumps with mechanical seals.

B.  Startup:

1. Inaccordance with Section 01 91 14, Equipment Testing and Facility
Startup.

2. Piping Systems: Verify that flushing, cleaning, and testing has been
completed prior to startup.

END OF SECTION
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1 GENERAL
1.01 REFERENCES
A. The following is a list of standards which may be referenced in this section:

Americans with Disabilities Act (ADA).
American Gas Association (AGA).
American Society of Mechanical Engineers (ASME).
American Society of Sanitary Engineering (ASSE): 1010, Performance
Requirements for Water Hammer Arresters.
5. ASTM International (ASTM): D4101, Standard Specification for
Polypropylene Injection and Extrusion Materials.
6.  Food and Drug Administration (FDA).
7. NSF International (NSF):
a. NSF/ANSI 61, Drinking Water System Components - Health
Effects.
b.  NSF/ANSI 372, Drinking Water System Components - Lead
Content.
8.  Plumbing and Drainage Institute (PDI):
a.  Code Guide 302 and Glossary of Industry Terms.
b.  WH-201, Water Hammer Arrester Standard.
9. Underwriters Laboratories Inc. (UL).

el N

1.02 SUBMITTALS

A.  Action Submittals: Catalog information and rough-in dimensions for
plumbing fixtures, products, and specialties.

1.03 REGULATORY REQUIREMENTS

A.  Comply with the Americans with Disabilities Act (ADA), and local and
state requirements.
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PART 2 PRODUCTS
2.01 GENERAL

A.  Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with the
maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.

2.02 MANUFACTURERS
A.  Fixture Trim:

1.  Supply Stops and Traps:
a. McGuire.
b.  American Standard.
C. Kohler.

2. Flush Valves: Sloan.
3. Water Closet Seats:
a. Bemis.

b. Church.

C. Olsonite.

4.  Lavatory Supply, Tailpiece, and Trap Insulation:
a. McGuire.
b.  Trap Wrap.
c.  Truebro.

B.  Plumbing Fixtures:

1. Water Closets, Lavatories, and Urinals:
a. American Standard.

b. Kohler.
C. Eljer.
2. Service Sinks:
a. Kohler.
b.  Eljer.
PLUMBING FIXTURES PW\DENO003\D3226100
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3. Faucet Fittings:
a. Sinks:
1)  Chicago.
2) T&S Brass.
b. Lavatories:
1)  Chicago.
2)  Symmons.
4.  Shower Trim:
a. Symmons.
b. Powers.
5. Shower Stalls:
a.  Aqua Glass.
b. Fixture Manufacturers.
6.  Stainless Steel Sinks:

a. Elkay.
b.  Just.
7. Mop Sinks:

a. Stern-Williams.
b. Fiat Products Inc.
C. Fixture Manufacturers.
8.  Drinking Fountains and Electric Water Coolers:

a. Elkay.
b. Haws.
C. Western.
9. Wash Fountains:
a. Bradly.
b. Acorn.
C. Intersan.
d. Willoughby.

C.  Emergency Showers and Eyewashes:

1. Haws.
2. Western.
3. Guardian.

D. Drainage Products:

1. General:
a. Smith.
b. Wade.
C. Zurn.
2. Acid Resistant:
a. Enfield.

b. R&G Sloane.
C. T&C Plastic Drain Co.

PW\DENO003\D3226100 PLUMBING FIXTURES
MAY 2021 224000-3
©COPYRIGHT 2021 JACOBS



C.C. Williams WWTP Dewatering

2.03 GENERAL

A

B.

Plumbing Specialties:

1.

Shock Arresters:
a. Smith.
b. Sioux Chief.

C. Precision Plumbing Products.
Trap Primers:

a. Precision Plumbing Products.
b.  Smith.

c.  Wade.

Pressure/Temperature Relief Valves:
a.  Cash-Acme.

b.  Kunkle Valve.

C. Watts.

Pressure Gauges:

a. Ashcroft.

b. Marsh.

C. Marshalltown.
Thermometers:

a. Trerice.

b.  Weksler.

Automatic Washer Supplies:
a.  Guy Gray.

b.  Symmons.

Plumbing Fixtures: Indicated by fixture number as shown on Drawings.

Plumbing Specialties: Indicated by fixture number as shown on Drawings.

2.04 MATERIALS

A.  Fixture Trim:
1. Supply Stop:

a.  Flexible supply with heavy cast brass, loose key, 1/2-inch IPS by
3/8-inch outside diameter tubing angle stop to wall with
escutcheon plate; chrome-plated finish.

b.  Provide stop with stuffing box.

C. Manufacturer: McGuire Manufacturing Company, Inc.
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2. Trap:
a.
b.
c
d.
3.
a

b.

D a0

C.C. Williams WWTP Dewatering

Chrome-plated, 17-gauge, semicast P-trap with compression ring
cast brass waste and vent connection and cleanout.

1-1/2 inches for lavatories and drinking fountains.

1-1/2 inches for sinks.

Manufacturer: McGuire Manufacturing Company, Inc.

EWC-1, Electric Water Cooler (ADA Compliant, Dual Height):

Finish: No. 4 satin finish stainless steel round receptors, back
panel, and grille.

Valve: Front pushbutton operated with automatic stream
regulation.

Trim: Screwdriver stop, strainer, and P-trap with cleanout.
Cooler: NonCFC, air-cooled.

Mount: Wall mounting can.

Manufacturer and Product: Haws Drinking Faucet Co.;
Model H1011.8.

4.  EWC-2, Electric Water Cooler (Single Unit):

a.

=3

@ +o a0

5. LAV-

a.

PW\DENO003\D3226100
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Finish: Steel baked enamel cabinet, satin finish stainless steel
receptor, chrome-plated bubbler.

Valve: Front self-closing push bar with automatic stream
regulation.

Trim: Screwdriver stop, strainer, and P-trap with cleanout.
Bottle Filler: Sensor operated with LED lighting

Wall mounted

Cooler: NonCFC, air-cooled.

Manufacturer and Product:

1)  Fixture: Haws Drinking Faucet Co.; Model 1211S.

1, Lavatory (Wall-Hung Type, ADA Compliant):

Fixture: 20 inches by 18 inches, vitreous china, for floor-mounted
concealed arm carrier, three-hole punched on 4-inch centers for
faucet. American Standard Companies, Inc.; Lucerne,

Model 0355.012.

Faucet: Chicago Faucet Co.; Touchless plug and play infrared
detection, EQ-A11A-32ABCP, with 0.5-gpm flow restricter,
single supply for tempered water. 120V wall plug transformer
and integral mechanical mixing valve.

Trim: 3/8-inch supply stop with loose key, 17-gauge chrome-
plated cast brass P-trap.

Insulation: McGuire Manufacturing Company, Inc., Prowrap
antimicrobial PVVC resin seamless insulation for trap, tailpiece,
and tempered water supply piping.

Strainer: McGuire Manufacturing Company, Inc.; Model 155A
chrome-plated grid strainer with tailpiece.

Carrier: Jay R. Smith Mfg. Co.; 700 series concealed arm.
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6. LAV-2, Lavatory (Wall-Hung Type, ADA Compliant):

a.

e.

Fixture: 20 inches by 18 inches, vitreous china, for floor-mounted
concealed arm carrier, three-hole punched on 4-inch centers for
faucet. American Standard Companies, Inc.; Lucerne,

Model 0356.028.02.

Faucet: Chicago Faucet Co.; Model 2200-4CP with 0.5-gpm
flow restricter.

Trim: 3/8-inch supply stop with loose key, 17-gauge
chrome-plated cast brass P-trap.

Insulation: McGuire Manufacturing Company, Inc., Prowrap
antimicrobial PVVC resin seamless insulation for trap, tailpiece,
and hot and cold water supply piping.

Strainer: McGuire Manufacturing Company, Inc.; Model 155A
chrome-plated grid strainer with tailpiece.

7. MS-1, Mop Sink (Floor Mounted):

a.

C.

Fixture: Stern-Williams Co. Inc.; Model HL-2100-BP; Molded
stone, 36 inches by 24 inches by 12 inches deep with stainless
steel bumper guard, back panels and chrome-plated brass drain.
Faucet: Chicago Faucet Co.; Model 897-CP, concealed supplies
with hose threads, vacuum breaker, and rod support. Faucet
mounted 36 inches above finish floor.

Accessories: Stern-Williams Co. Inc.; T-35 hose and

T-40 stainless steel mop hanger.

8.  S-1, Sink (Counter, Stainless Steel, Single Compartment):

a.

C.

Fixture: 21 inches by 25 inches overall by 8 inches

deep, 18-gauge, Type 304 stainless steel, three-hole

punch, self-rimming, undercoated, ledge-type. Just Mfg.

Co.; Model SL-2125-A-GR.

Faucet: Chicago Faucet Co.; Model 1201 double handle. Trim:
1-1/2-inch outside diameter, 17-gauge chrome-plated cast
tailpiece and cast brass P-trap with cleanout, and 1/2-inch wall
supply stop with loose key.

Strainer: Just Mfg. Co.; Model J-35, stainless steel crumb-type.

9.  S-2, Sink (Counter, Stainless Steel, Double Compartment):

a.

PLUMBING FIXTURES
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Fixture: 21 inches by 33 inches overall by 8 inches deep,
18-gauge, Type 304 stainless steel, three-hole punch, self-
rimming, undercoated, ledge-type. Just Mfg. Co.;

Model DL-2133-A-GR.

Faucet: Chicago Faucet Co.; Model 2300-8; single handle with
8-inch cover plate. Trim: 1-1/2-inch outside diameter, 17-gauge
chrome-plated cast tailpiece and cast brass P-trap with cleanout,
and 1/2-inch wall supply stop with loose key.

Strainer: Just Mfg. Co.; Model J-35, stainless steel crumb-type.
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10. S-3, Sink (Stainless Steel, Single Compartment):

a. Fixture: 22 inches by 16 inches overall by 10 1/2 inches deep,
14-gauge, Type 304 stainless steel, three-hole punch, Just Mfg.
Co.; Model JS-122-T.

b.  Faucet: Just Mfg. Co; JS-47-TGSA.

c.  Strainer: Just Mfg. Co.; Model J-35, stainless steel crumb-type.

11. S-4, (Wall Mount Laundry Tub):

a. Fixture: Thermoplastic one piece laundry tub with integral wall
mounting bracket. Furnish with 1-1/2-inch trap as require.

b.  Faucet: To be furnished with the laundry tub. Faucet to be 4 inch
centers with 7-inch swing spout. (For the faucet in the Polymer
Room connect both the hot and cold water inlets to cold water
only. No hot water available).

c.  Strainer: Just Mfg. Co. Model J-35, stainless steel crumb-type.

12.  SH-2, Shower (Trim Only, ADA Compliant):

a.  Showerhead: Sloan Valve Co.; Model AC-11-B-2.5, with 2.5-gpm
flow restricter.

b.  Hand Spray: 2.5-gpm flow restricter, 60-inch flexible stainless
steel hose with in-line vacuum breaker, quick disconnect, and
24-inch chrome-plated glide bar.

c.  Mixing Valve: Powers Process Control;

Model L425E-1-5-Y-W-QD, thermostatic-type.

d.  Trim: Inlet strainer, check, integral stop, temperature limit stop,

two wall hooks, and diverter valve.
13. SK-1, Sample Sink:

a.  U.S. Standard 18-gauge, ASTM A666, Type 316 stainless steel.

b.  Integral ledge-back sink and rim.

c.  Size: 21 inches long by 15-3/4 inches wide by 10 inches deep
interior compartment dimensions.

d.  Undercoated compartment for sound deadening.

e.  Compatible 3-1/2-inch, Type 316 stainless steel strainer body, cup
strainer, and 1-1/2-inch tailpiece with removable strainer.

f. Faucet: Chicago Faucet Co.; Model 350-G8AE29-317XKAB
single handle with 8-inch cover plate. Trim: 1-1/2-inch outside
diameter, PVC tailpiece and P-trap with cleanout, and 1/2-inch
wall supply stop with loose key.

g.  Manufacturers and Products:

1)  Elkay; Model No. DLR252210.
2)  Just Manufacturing; Model No. SL-2225-A-GR-316.
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14.  UR-1, Urinal (Flush Valve, Wall-Hung Type, ADA Compliant):

a. Fixture: Vitreous china, siphon jet action with flushing rim, top
spud. American Standard Companies, Inc.; Allbrook 1.0,
Model 6541.132.

b.  Trim: Sloan Valve Co.;, Model 186-1 ES-S, 1.0 gallon per flush
with 24-volt infrared sensor, Model EL-1500; 24-volt solenoid
operator and 120 volt/24 volt, UL listed transformer,

Model EL-154.

c.  Carrier: Jay R. Smith Mfg. Co.; Figure 644, commercial floor-
mounted type.

15.  WC-1, Water Closet (Flush Valve, Wall-Hung Type):

a. Fixture: Vitreous china, siphon jet action, top spud, elongated
bowl. American Standard Companies, Inc.; Afwall EL 1.6,
Model 2257.103;

b.  Trim: Sloan Valve Co.; G2 8111, 1.28 gallon per flush with
battery powered infrared sensor.

c.  Seat: Olsonite Corp.; 10-CC-SS; white open front.

d.  Carrier: Jay R. Smith Mfg. Co.; Model 200/400, commercial type.

16. WC-2, Water Closet (Flush Valve, Wall-Hung Type):

a.  Same as above except provide Sloan Valve Co.; G2 8111,

1.28 gallon per flush with battery powered infrared sensor.

B.  Safety Equipment:
1.  SSH-1, Safety Shower/Eyewash Combination (All Stainless Steel):

a. Model: Haws Drinking Faucet Co.; Model 8330.

b.  Shower: Stainless steel deluge.

c.  Eyewash: Stainless steel aerated eye/face wash and stainless
steel bowl.

d.  Valve: Stay open.

e.  Support: Freestanding, 1-1/4-inch stainless steel pipe standard,
stanchion, and floor flange.

f. Alarms: Magnetically operated proximity switches.

2.  SSH-1, Safety Shower/Eyewash Combination (Frost Free):

a. Model: Bradley Corporation.; Model S19-310TW.

b.  Shower: Stainless steel deluge.

c.  Eyewash: Stainless steel aerated eye/face wash.

d.  Valve: Stay open.

e.  Support: Thru the wall mounting with stay open valves located
in on the warm side of the wall.

f. Alarms: Magnetically operated proximity switches.
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C. Drainage Products:

1. CO-1, Cleanout (Exterior):
a. Material: Taper thread, bronze plug, heavy-duty, scoriated
cast-iron top.
b.  Manufacturer and Product: Jay R. Smith Mfg. Co.; Model 4263.
2.  FCO-1, Floor Cleanout (Finished Areas):
a. Material: Tapered thread, bronze plug with round adjustable
scoriated secured nickel bronze top.
b.  Manufacturer and Product: Jay R. Smith Mfg. Co.; Model 4103S.
3. FCO-2, Floor Cleanout (Unfinished Areas):
a. Material: Tapered thread, bronze plug with round adjustable
scoriated secured cast-iron top.
b.  Manufacturer and Product: Jay R. Smith Mfg. Co.; Model 4243S.
4.  FD-1, Floor Drain (Finished Areas):
a.  Materials: Cast-iron body, adjustable nickel bronze strainer.
b.  Options: Jay R. Smith Mfg. Co.; Model 2696, trap primer
connection, vandalproof screws.
c.  Manufacturer and Product: Jay R. Smith Mfg. Co.;
Model 2005T-U-round.
5. FD-2, Floor Drain (Unfinished Areas, General Drainage):
a.  Materials: Cast-iron body and grate.
b.  Options: Sediment bucket, Jay R. Smith Mfg. Co.; Model 2696,
trap primer connection, vandalproof screws.
c.  Manufacturer and Product: Jay R. Smith Mfg. Co.;
Model 2210T-U.
6.  FD-3, Floor Drain (Unfinished Areas, Heavy Drainage):
a.  Materials: Cast-iron body and grate.
b.  Options: Sediment bucket, Jay R. Smith Mfg. Co.; Model 2696,
trap primer connection, vandalproof screws.
c.  Manufacturer and Product: Jay R. Smith Mfg. Co.;
Model 2233T-U.
7. HD-1, Hub Drain:
a.  Coated cast-iron reducing hub adapter with standard cast-iron hub.
b. Hub: Two pipe sizes larger than outlet.
8.  WCO, Wall Cleanout:
a.  Material: Stainless steel cover and screw.
b.  Manufacturer and Product: Jay R. Smith Mfg. Co.; Model 4472.
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D. Hose Valves: Refer to Section 22 10 01, Plumbing Piping and Accessories.
E.  Plumbing Specialties:

1. Water Hammer Arresters:

a. Materials: ASSE 1010 certified, Type L copper tube, HHPP piston
with two lubricated EPDM O-rings, FDA approved lubricant,
rolled piston stop, wrought copper male thread adapter.

b.  Manufacturer and Product: Sioux Chief Mfg. Co., Inc.; Series 650
and 660.

2. TP-1, Trap Priming Valve:

a. Materials: Cast bronze, line pressure drop activated, antisiphon
port, 1/2-inch connection.

b.  Manufacturer and Product: Precision Plumbing Products, Inc.;
Model P-1 trap priming valve and Model DU-4, distribution unit.

3. Pressure/Temperature Relief Valve:

a. Materials: ASME/AGA rated, bronze body construction, vacuum
relief valve vent in drain, backup emergency safety fuse plug,
tamper-resistant bonnet screws, test lever, short thermostat, and
automatic reseating.

b.  Manufacturer and Product: Watts Industries, Inc.; Series 40.

4. Pressure Gauge:

a. Materials: 3-1/2-inch gauge size, 0 to 160 psi range, steel case,
glass crystal, brass movement, and 1/3-inch NPT lower
connection.

b.  Manufacturer and Product: Ashcroft Dresser Instrument Division,
Dresser Industries, Inc.; Type 1008.

5. Thermometer:

a.  Materials: Adjustable angle, red reading mercury type with 9-inch
case and 30 degrees F to 180 degrees F range, 3-1/2-inch
aluminum stem, and separate NPT brass thermowell.

b.  Manufacturer and Product: H.O. Trerice Co.; Model A005.

PART 3 EXECUTION
3.01 PREPARATION

A.  Drawings do not attempt to show exact details of fixtures. Changes in
locations of fixtures, advisable in opinion of Contractor, shall be
submitted to Engineer for review before proceeding with the Work.
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3.02 INSTALLATION
A. Plumbing Fixtures, Mounting Heights:

1.  Standard rough-in catalogued heights, unless shown otherwise on
Drawings.

2.  Caulk fixtures in contact with finished walls with waterproof, white,
nonhardening sealant which will not crack, shrink, or change color
with age.

B.  Exact fixture location and mounting arrangement shall be as indicated on
toilet room elevations and details as shown on Drawings.

C.  Unless noted otherwise and as a minimum, fixtures shall be supported as
indicated in PDI Code Guide 302.

D. Safety Equipment:

1.  System Shutoff Valves:

a. Shutoff valves shall give visual indication of position (open or
closed).

b.  Shutoff valves shall be lockable valves and locked in open
position.

2.  Each safety shower, eyewash, combination safety shower/eyewash shall
have red safety signoff tag. After completing requirements listed below,
Contractor and Owner shall sign red safety signoff tag. Requirements
are as follows:

a.  Visually check safety shower/eyewash piping for leaks.

b.  Verify that upon operation, stay-open valves remain open.

c.  Showerheads to be between 82 inches and 96 inches above
standing surface.

d.  Shower spray pattern, when valve is full open, shall be a
minimum 20 inches in diameter at 60 inches above standing
surface.

e.  Water arcs from eyewash spray heads must cross. Test with
eyewash gauge; Haws Drinking Faucet Co., Model 9015.

f. Minimum flow rates for safety showers shall be 20 gpm.

g.  Minimum flow rates for eyewashes shall be 3 gpm.
h.  Tepid water shall be temperature indicated in Section 22 30 00,
Plumbing Equipment.
PW\DENO003\D3226100 PLUMBING FIXTURES
MAY 2021 224000-11

©COPYRIGHT 2021 JACOBS



C.C. Williams WWTP Dewatering

Plumbing Specialties:

1.

Shock Arresters:

a. Install PDI-certified and rated shock arresters, sized and located
in accordance with PDI WH-201 and as shown on Drawings.

b.  Install adjacent to equipment wherein quick closing valves are
installed.

C. Install at each emergency safety shower.

d.  Shock arresters to have access panels or to be otherwise
accessible.

Thermometers and Pressure Gauges:
a.  Arrange devices to facilitate use and observation.

b. Install in orientation that will allow clear observation from
ground level.

C. Provide pressure gauges with block valves.

d. Install thermometers in thermowells.

Caulk penetrations of exterior walls with weatherproof sealant as specified.

Adjust water flows in domestic water systems for reasonable water flows at
each plumbing fixture, terminal device, and recirculation loop. Flush valve
fixtures shall be adjusted for proper flush cycle time and water quantity.

3.03 FIELD QUALITY CONTROL

A.  Perform visual inspection for physical damage, blocked access, cleanliness,
and missing items.

B.  Notify Owner and Engineer 48 hours prior to shower testing. Owner and
Engineer reserve the right to witness all tempered water and safety shower
testing.

C.  Test safety shower and eyewash units. Water flow must be tested at both
showerhead and eyewash/face ring.

1.  Shower Flow:
a.  Test with tube-type water gauge (Haws Drinking Faucet Co.,
Model 9010) and 5-gallon container.
b.  Container shall fill in 10 seconds or less, with a minimum
20-gpm flow.
2.  Eyewash Flow:
a.  Test with tube-type water gauge (Haws Drinking Faucet Co.,
Model 9010) and 1-gallon container.
b.  Container shall fill in 20 seconds or less.
3. Contractor shall log, date, and initial inspection upon passing flow tests.
PLUMBING FIXTURES PW\DENO003\D3226100
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D.  Verify alarm operation both locally and system wide. Notify security prior to
test if alarm is connected system wide.

E.  Provide written report indicating date and time, specific tag for units tested,
audible and visual alarms, and flow test data.

END OF SECTION
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SECTION 23 05 48
VIBRATION ISOLATION
FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.
2.

American National Standards Institute (ANSI).

ASTM International (ASTM):

a.  A36/A36M, Specification for Carbon Structural Steel.

b.  E488, Standard Test Methods for Strength of Anchors in Concrete
and Masonry Elements.

American Welding Society (AWS): D1.1/D1.1M, Structural Welding

Code—Steel.

Sheet Metal and Air Conditioning Contractors’ National Association

(SMACNA): Seismic Restraint Manual: Guidelines for Mechanical

Systems.

Vibration Isolation and Seismic Control Manufacturers Association

(VISCMA).

1.02 DEFINITIONS

A.  AHJ: Authority Having Jurisdiction.

B. EPDM: Ethylene-Propylene-Diene Monomer.

1.03 SUBMITTALS

A. Action Submittals:

1.

Shop Drawings, Vibration Isolators:

a. Include, as a minimum, basic equipment layout, length and width,
installed operating weights of equipment to be isolated and
distribution of weight at isolation points.

b.  Product Data:

1)  Manufacturer’s product data including details of materials,
construction, dimensions of individual components,
installation details, and finishes.

2)  Schedule of vibration isolator type with location and static
and dynamic load on each.

PW\DENO003\D3226100 VIBRATION ISOLATION FOR HVAC
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B. Informational Submittals:

1.

2.

Manufacturer’s Installation Instructions: Indicate special procedures and

setting dimensions.

Certifications:

a. Manufacturer’s Certificate of Compliance, in accordance with
Section 01 61 00, Common Product Requirements.

b.  Manufacturer’s Certificate of Proper Installation, in accordance
with Section 01 43 33, Manufacturers’ Field Services.

c.  Welding Certificates: Welding procedures and personnel.

1.04 QUALITY ASSURANCE

A.  Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M.

B. Isolation materials, flexible connectors, and seismic restraints shall be same
manufacturer. Select and certify using published or factory certified data.

PART 2 PRODUCTS

2.01 VIBRATION ISOLATION

A. General:
1. Provide for mechanical piping, ductwork, and equipment as identified
by this Specification.
2. Select in accordance with equipment, pipe, or duct weight distribution
to produce reasonably uniform deflections.
3. Springs: Minimum horizontal stiffness equal to 75 percent vertical

stiffness, with working deflection between 30 percent and
60 percent of maximum deflection.

B. Elastomeric Pad:

1.  Oil-resistant and water-resistant elastomer or natural rubber waffle pads,
arranged in single or multiple layers, molded with a nonslip pattern.
2. Waffle pads bonded each side of minimum 1/4-inch-thick galvanized
steel separator plate.
3. Height of waffle ribs shall not exceed 0.7 times width.
4.  Maximum Loading: 60 psi.
5. Minimum Single Layer Thickness: 1/4 inch.
6.  Separator plate of sufficient stiffness for uniform loading over pad area.
VIBRATION ISOLATION FOR HVAC PW\DENO003\D3226100
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Factory cut to size that matches requirements of supported equipment.
Waffle Pad Material: Standard neoprene or Natural rubber.

Number of Layers: As required to support equipment load; refer to
manufacturer’s data for load capacities.

C.  Spring Hanger:

1.

2.

Combination coil spring and elastomeric insert hanger with spring and

insert in compression.

Frame: Steel, fabricated for connection to threaded hanger rods and to

allow for a maximum of 30 degrees of angular hanger rod misalignment

without binding or reducing isolation efficiency.

Outside Spring Diameter: 80 percent minimum of compressed height

of spring at rated load.

Minimum Additional Travel: 50 percent of required deflection at

rated load.

Lateral Stiffness: 80 percent minimum of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed,

without deformation or failure.

Elastomeric Element:

a.  Molded, oil-resistant rubber or neoprene.

b.  Steel washer reinforced cup to support spring and bushing
projecting through bottom of frame.

D. Manufacturers:

NG~ wWN P

Mason Industries, Inc.

Kinetics Noise Control, Inc.
California Dynamics Corp.

Isolation Technology, Inc.

M.W. Sausse & Co., Inc. (VIBREX).
Vibration Eliminator Co., Inc.
Vibration Isolation Co., Inc.

The VMC Group.

2.02 FLEXIBLE CONNECTORS

A. Flexible Pipe Connectors:

1.

Braided Nonferrous: For nonferrous piping systems, provide bronze
hose covered with bronze wire braid with copper tube ends or bronze
flanged ends, braze-welded to hose.

Braided Stainless Steel: For ferrous piping, provide stainless steel hose
covered with Type 304 stainless steel wire braid with NPT steel nipples
or 150-psi ANSI flanges, welded to hose.

PW\DENO003\D3226100 VIBRATION ISOLATION FOR HVAC
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B.

3. Manufacturers:
1. Mason Industries, Inc.
2. General Rubber.
3. Kinetics Noise Control, Inc.

Flexible Duct Connectors: Refer to Section 23 31 13, Metal Ducts and Accessories.

2.03 SHOP/FACTORY FINISHING

A

PART 3

Manufacturer’s standard paint applied to factory-assembled and factory-tested
equipment, before shipping.

Powder coating on springs and housings.
Electro-galvanized hardware.

Hot-dip galvanized metal components for exterior use.
Baked enamel coat metal components for interior use.

Awnh e

Color-code or otherwise mark vibration isolation devices to indicate
capacity range.

EXECUTION

3.01 EXAMINATION

A

Examine areas and equipment to receive vibration isolation devices for
compliance with requirements, installation tolerances, and other
conditions affecting performance.

Examine roughing-in of reinforcement and cast-in-place anchors to verify
actual locations before installation.

Proceed with installation only after unsatisfactory conditions have been
corrected.

3.02 INSTALLATION

A.  General:

1. Install products in accordance with manufacturers’ written instructions.
2. Connect wiring to isolated equipment with flexible hanging loop.

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

VIBRATION ISOLATION FOR HVAC PW\DENO003\D3226100
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3.03 ADJUSTING
A. Vibration Isolation Devices:

1. Adjust isolators after piping systems have been filled and equipment is
at operating weight.

2. Adjust isolators to ensure units do not exceed rated operating
deflections or bottom out under loading, and are not short circuited by
other contacts or bearing points.

3. Adjust leveling devices as required to distribute loading uniformly on
isolators. Shim units as required where leveling devices cannot be used
to distribute loading properly.

3.04 CLEANING

A.  After completing equipment installation, inspect vibration isolation devices.
Remove paint splatters and other spots, dirt, and debris.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.01 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  Air Moving and Conditioning Association, Inc. (AMCA): 203, Field
Performance Measurement of Fan Systems.

2. American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc. (ASHRAE): HVAC Applications Handbook.

3. Associated Air Balance Council (AABC): National Standards for Field
Management and Instrumentation Total System Balance.

4.  National Environmental Balancing Bureau (NEBB):
a.  Procedural Standards for Testing, Adjusting, Balancing of

Environmental Systems.

b.  Procedural Standards for Measuring Sound and Vibration.

5. Sheet Metal and Air Conditioning Contractors’ National Association
(SMACNA): HVAC Testing, Adjusting, and Balancing Manual.

1.02 SUBMITTALS
A. Informational Submittals:

1.  Documentation of experience record of testing authority.
Documentation of current AABC or NEBB certifications for those
technicians in responsible charge of the work under this Contract.

3. Submit detailed test and balance procedures, including test conditions
for systems to be tested, prior to beginning the Work.

4. Written verification of calibration of testing and balancing equipment.

Balancing Log Report following completion of system adjustments

including test results, adjustments, and rebalancing procedures.

9]

1.03 QUALITY ASSURANCE
A.  Air Balancing and Test Agency Qualifications:

1.  Certification by AABC of NEBB for testing, adjusting and balancing of
HVAC systems.

2. Corporately and financially independent organization functioning as an
unbiased testing authority.

3. Professionally independent of manufacturers, suppliers, and installers of
HVAC equipment being tested.

PW\DENO003\D3226100 TESTING, ADJUSTING, AND
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PART 2

4.  Have a proven record of at least five similar projects.
5. Employer of engineers and technicians regularly engaged in testing,
adjusting and balancing of HVAC equipment and systems.

PRODUCTS

2.01 MATERIALS

A.

PART 3

Provide materials, tools, test equipment, computers and instrumentation
required to complete the work included.

Test Hole Plugs: Plug test holes in ducts with plugs made for that purpose and
replace any insulation removed to specified conditions.

Drives for Belt-Driven Fans:

1. Furnish cast iron or flanged steel sheaves.
2. Sheaves and belt combination shall be capable of providing 150 percent
of motor horsepower.

EXECUTION

3.01 GENERAL

A.

B.

Adjust and balance air and water systems in accordance with standard
procedures and recognized practices of the AABC or SMACNA.
Adjust and balance the following systems:

1. Supply, return, ventilation and exhaust air systems.
2. Relocated scrubber system.
3. Heating, cooling and condenser water systems.

3.02 ADJUSTING AND BALANCING AIR SIDE

A.

Preparation:

1. Prior to beginning the Work, perform the following activities:

a.  Review shop drawings and installed system for adequate and
accessible balancing devices and test points.

b.  Recommend to Engineer dampers that need to be added or
replaced in order to obtain proper air control.

c.  Verify proper startup procedures have been completed on the
system

d.  Verify controls installation is complete and system is in stable
operation under automatic control.

e.  Verify test instruments have been calibrated to a recognized
standard and are within manufacturer’s recommended calibration
interval before beginning the Work.
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B. General:

1.  When adjustments are made to a portion of a fan system, reread other
portions of that same system to determine effects imposed by
adjustments. Readjust as necessary.

2. Lock and mark final positions of balancing dampers with permanent felt
pen.

C.  Equipment Data:

1.  Collect the following data and included in final report:
a.  Type of unit.
b.  Equipment identification number.
c.  Equipment nameplate data (including manufacturer, model, size,
type, and serial number).
Motor data (frame, hp, volts, FLA rpm, and service factor).
Sheave manufacturer, size, and bore.
Belt size and number.
Sheave centerline distance and adjustment limits.
Starter and motor overload protection data.
Include changes made during course of system balancing.

S ER o e

D. Fan Systems:

1.  Measure fan system performance in accordance with AMCA 203.

In each system at least one airpath from fan to final branch duct

termination shall have dampers fully open. Achieve final air quantities

by adjusting fan speed.
3. Adjust Fan Air Volumes:

a.  Adjust fan speeds and motor drives for required equipment air
volumes, with allowable variation of plus 10 percent minus
0 percent.

b.  After final adjustments, do not operate motor above nameplate
amperage on any phase.

c.  After final adjustments, do not operate fan above maximum rated
speed.

d.  Perform airflow test readings under simulated or actual conditions
of full cooling, full heating, minimum outside air, full outside air
and exhaust, and full return air.

e.  Provide and make drive and belt changes on motors or fans as
required to adjust equipment to specified conditions. Drives shall
be able to deliver 150 percent of motor horsepower. Provide
written notice to air handling unit manufacturer and Owner if
drive or belt changes were made.

PW\DENO003\D3226100 TESTING, ADJUSTING, AND
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6.

Adjust outside air dampers, return air dampers, relief air dampers,
exhaust air dampers, and motorized louvers for maximum and minimum
air requirements.

Read and record static pressures at unit inlet and discharge, each filter
set, coils, dampers, plenums, and mixing dual-duct or adjustable-volume
boxes, on every supply, return, and exhaust fan for each test condition.
Read and record motor amperage on all phases for each test condition.

Air Terminal Devices:

1.

Terminal Airflow Calibration: Calibrate and set the flow coefficients in
terminal controller units to ensure controller readings are identical to
measured values. This shall be a one-point calibration at maximum flow
conditions. Record coefficient values.

Test each terminal flow device at minimum and maximum flow
conditions. Ensure terminal controller is under control at time of each
test.

If airflow of terminal device is derived from two or more flow streams,
the individual air streams shall be measured and recorded independently
for each test.

In each terminal system at least one airpath from terminal to final duct
termination shall have dampers fully open.

Adjust air volumes on each terminal to quantity shown, with allowable
variation of plus 10 percent minus 0 percent.

Air Outlets and Inlets:

1.

2.

In each system at least one air path from fan to final branch duct
termination shall have dampers fully open.

Adjust air volumes on supply diffusers and grilles, and on return and
exhaust grilles, to the quantity shown, with allowable variation of plus
10 percent and minus 0 percent.

Adjust diffusers and grilles for proper deflection, throw, and coverage.
Eliminate drafts and noise where possible.

After final adjustments are made secure dampers to prevent movement
and mark final positions with permanent felt pen.

Building Static Pressure:

1.

Measure and record building static pressure relative to outside in
perimeter entrances during normal system conditions that would yield
widest range in internal building pressure.

Zone Differential Pressure:

1.

2.

Test and adjust differential pressures by setting design flows to meet
required flow direction and pressure differential during worst case
conditions of systems serving zone being adjusted and of adjacent
zones.

Zone differentials for this project include:
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a.  Adjust make up air/ventilation air so that office areas and

electrical rooms remain slightly positive relative to process areas.
Provide written notice to Engineer of zone leakage conditions
preventing design differential requirements to be met.

3.03 ADJUSTING AND BALANCING WATER SIDE

A.  Preparation: Prior to beginning the Work, perform the following activities:

1. Review shop drawings and installed system for adequate and accessible
balancing devices and test ports.

2. Recommend to Engineer devices needed to be added or replaced in
order to obtain proper water control.

3. Verify proper startup procedures have been completed on system.

4.  Verify controls installation is complete and system is in stable operation
under automatic control.

5. Verify hydronic systems have been filled and are clean. Examine a
sample of strainers to ensure cleanliness.

6.  Verify manual air vents have been bled and expansion tanks and
automatic air vents are functioning.

7. Verify control valves and coil connections are complete and properly
installed.

B.  General:

1. When adjustments are made to a portion of a water system, reread other
portions of that same system to determine effects imposed by
adjustments. Readjust as necessary.

2. Correctly adjust water flow readings for mixtures other than pure water.

3. Throttling of butterfly and other non-balancing device valves shall not
be allowed.

4. Lock and mark final positions of balancing devices with a centerpunch

or permanent felt pen.

C.  Equipment Data:

1.  Collect the following data and include in final report:
a.  Type of pump.
b.  Equipment identification number.
c.  Equipment nameplate data (including manufacturer, model, size,
type, impeller size and serial number).
d.  Pump capacity (flow rate and differential pressure).
e.  Drive data.
f. Motor data (frame, hp, volts, FLA rpm, and service factor).
g.  Starter and motor overload protection data.
h.  Include changes made during course of system balancing.
PW\DEN003\D3226100 TESTING, ADJUSTING, AND
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Pumps:

1. Verify impeller size through a “dead-head” test. Do not perform on
positive displacement pumps.

2. Adjust water to achieve design flows at all modes of operation during
single and multiple pump operation.

3. Test redundant and stand-by pumps.

4.  After final adjustments, do not operate motor above nameplate
amperage on any phase.

5. Read and record pressures at pump inlet and discharge for each test
condition.

6.  Read and record motor amperage on all phases for each test condition.

7. Record and mark final position of balancing cocks, valves, and

operators with a permanent felt pen or centerpunch.

Terminal Flow Devices:

1. Adjust water systems for required flow rates at each coil, connection,
and terminal device.

2. Provide proper flow through individual fin tube sections, evaporator and
condenser circuits, each boiler loop, each pump, and recirculation loops.

3. Measure and adjust flow through valves and valve bypass lines.

4.  Record and mark final position of balancing cocks, valves, and
operators with a permanent felt pen or centerpunch.

5. Read and record differential pressures across coils, control valves,
chiller bundles, boilers, and heat exchanges.

Tolerances:

1. Heating Water Flow Rate: Plus 10 percent to minus 0 percent.

2. Condenser Water Flow Rate: Plus 10 percent to minus 0 percent.

3.04 FIELD QUALITY CONTROL

A.

General: Perform functional tests as required by Section 01 91 14, Equipment
Testing and Facility Startup.

Performance Testing:

1.

2.

Heating or Sensible Cooling Coil Testing:

a.  Adjust system as required to achieve design flow conditions for
both air and water sides of coil.

b. Measure and record airflow rate, water flow rate, entering air
temperature, entering water temperature, leaving air temperature
and leaving water temperature.

Cooling or Dehumidification Coil Testing:

a.  Adjust system as required to achieve design flow conditions for
both air and water sides of coil.

b.  Measure and record airflow rate, water flow rate, entering air dry

bulb and wet bulb temperatures, entering water temperature,
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leaving air dry bulb and wet bulb temperatures and leaving water

temperature.

Vibration Testing:

a.  Upon completion of air and water system balance, perform
vibration testing as specified below for the following rotating or
reciprocating equipment:

1)  Existing Scrubber System

b.  Test Procedures:

1)  Identify maximum vibration velocity limits as specified for
each piece of equipment to be tested.

2)  Take measurements at each bearing housing using calibrated
electronic analyzer.

3)  Measure velocity in direction parallel to rotating shaft, and
in two directions perpendicular to shaft and to each other.
Align measurement directions where possible to the
horizontal and vertical planes.

4)  Record log shall include equipment symbol or tag, location,
identification, specified vibration velocity limits, and
maximum measured velocity in each direction.

5)  Notify Engineer if amplitude exceeds upper limit specified.

C. Balancing Log Report Requirements:

1.

(98]

Include narrative description for each system explaining TAB
methodology and assumptions used. Clearly identify test conditions for
tests performed. Include control setpoint.

Log and record operational information from every test for each system,
as necessary to accomplish services described.

Include equipment data for units tested.

Include reduced set of HVAC Drawings or system schematic diagrams
with each element uniquely identified and indexed to balance log.
Indicate recorded site values, and velocity and mass correction factors
used to provide equivalent standard air quantities.

Include separate section in log, if necessary, describing operating
difficulties in air or water systems that could not be eliminated by
specified procedures. Identify these problems by system and location
within building; include outline or summary of condition and its effect
on building, and describe corrective actions attempted and
recommended.

D.  Quality Control Verification:

1. After adjustments have been completed and balance logs submitted,
balancing and testing agency shall be available to demonstrate the
following:
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Air and water balancing procedures, vibration tests, and
verification of test results.

Perform spot tests on a maximum of 20 percent of total diffusers
and grilles, on two air handling fan devices per building, and on
10 percent of total water balance fittings, with measuring
equipment used in original tests, at random points selected by
Engineer.

Results of these spot tests shall agree with balance logs within
plus or minus 10 percent. Where this accuracy cannot be verified,
rebalance portions of system as requested by Engineer.

At completion of rebalance procedures, perform another spot test
if required to verify results.

END OF SECTION
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SECTION 23 07 00
HVAC INSULATION

PART 1 GENERAL
1.01 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1.  American Society of Heating, Refrigerating & Air-Conditioning
Engineers Inc. (ASHRAE): 90.1, Energy Standard for Buildings Except
Low-Rise Residential Buildings.

2.  ASTM International (ASTM):

a.  B209, Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate.

b.  C547, Standard Specification for Mineral Fiber Pipe Insulation.

c.  Cb553, Standard Specification for Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial Applications.

d.  C1071, Standard Specification for Fibrous Glass Duct Lining
Insulation (Thermal and Sound Absorbing Material).

e.  C1139, Standard Specification for Fibrous Glass Thermal
Insulation for Sound Absorbing Blanket and Board for Military
Applications.

f. E84, Standard Test Method for Surface Burning Characteristics of
Building Materials.

g. G21, Standard Practice for Determining Resistance of Synthetic
Polymeric Materials to Fungi.

h.  G22, Standard Practice for Determining Resistance of Plastics to
Bacteria.

3. Association of the Nonwoven Fabric Industry (INDA). IST 80.6, Water
Resistance (Hydrostatic Pressure).

4.  National Fire Protection Association (NFPA):

a.  90A, Standard for the Installation of Air Conditioning and
Ventilating Systems.

b. 255, Standard Method of Test of Surface Burning Characteristics
of Building Materials.

c. 259, Standard Test Method for Potential Heat of Building
Materials.

5. Underwriters’ Laboratories, Inc. (UL).

PW\DENO003\D3226100 METAL DUCTS AND ACCESSORIES
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1.02  DEFINITIONS

A. Cold Air Ductwork: Designed to convey mechanically cooled air or return

ducts in such systems.
1.03 SUBMITTALS

A.  Action Submittals: Product description, list of materials and thickness for each
service or equipment scheduled, locations, and manufacturer’s installation
instructions.

B. Informational Submittals:

1. Proof of compliance for test of products for fire rating, corrosiveness,
and compressive strength.

2. Operation and Maintenance Data as specified in Section 01 78 23,
Operation and Maintenance Data.

1.04 QUALITY ASSURANCE

A.  Materials furnished under this Specification shall be standard, cataloged
products, new and commercially available, suitable for service requiring high
performance and reliability with low maintenance, and free from all defects.

B.  Provide materials by firms engaged in the manufacture of insulation products
of the types and characteristics specified herein, whose products have been in
use for not less than 5 years.

C. UL listing or satisfactory certified test report from an approved testing
laboratory is required to indicate fire hazard ratings for materials proposed
for use do not exceed those specified.

1.05 DELIVERY, STORAGE, AND HANDLING

A.  Manufacturer’s Stamp or Label:

1.  Every package or standard container of insulation, jackets, cements,
adhesives and coatings delivered to Project Site for use must have
manufacturer’s stamp or label attached, giving name of manufacturer,
brand, and description of material.

2. Insulation packages and containers shall be marked “asbestos-free.”
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PRODUCTS

2.01 GENERAL

A

Insulation exterior shall be cleanable, grease-resistant, nonflaking, and
nonpeeling.

Insulation shall conform to referenced publications and specified temperature
ranges and densities in pounds per cubic foot.

Insulation for fittings, flanges, and valves shall be premolded, precut, or
job-fabricated insulation of same thickness and conductivity as used on
adjacent piping.

Fire Resistance:

1.  Insulation, adhesives, vapor barrier materials and other accessories,

except as specified herein, shall be noncombustible.

Use no fugitive or corrosive treatments to impart flame resistance.

3. Flame proofing treatments subject to deterioration resulting from the
effects of moisture or high humidity are not acceptable.

4.  Materials including facings, mastics, and adhesives, shall have fire
hazard rating not to exceed 25 for flame spread without evidence of
continued progressive combustion, and 50 for smoke, developed as per
tests conducted in accordance with ASTM E84 (NFPA 255) methods.

N

Materials exempt from fire-resistant rating:

1. Nylon anchors.
2. Treated wood inserts.

Materials exempt from fire-resistant rating when installed in outside locations,
buried, or encased in concrete:

1.  Polyurethane insulation.
2.  PVCcasing.
3. Fiberglass-reinforced plastic casing.

2.02 PIPE INSULATION

A. Type P3—Elastomeric (ASTM C534, Minus 40 Degrees F to 220 Degrees F):
1.  Flexible, closed cell elastomeric.
2. Nominal 6 pcf density, K factor 0.27 maximum at 75 degrees F mean.
PW\DENO003\D3226100 METAL DUCTS AND ACCESSORIES
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3. Water vapor transmission 0.1 perm-inch, or less.
4.  Manufacturers and Products:

a. Armacell; AP Armaflex.

b. Nomaco; K-Flex LS.

C. Rubatex; R-180-FS.

2.03 DUCT INSULATION
A. Type D1—Blanket (ASTM C553, Type 1, Class B3):

1.  Fiberglass, nominal 1 pcf density blanket, K factor 0.31 maximum at
75 degrees F mean, with factory-applied FSK (foil-scrim-kraft) vapor
barrier jacket, for temperatures to 250 degrees F.

2. Manufacturers and Products:

a.  CertainTeed; Duct Wrap.

b.  Johns Manville; Microlite.

c.  Owens/Corning Fiberglass; Soft R.
d.  Knauf; Ductwrap.

B. Type D2—Board:

1. Fiberglass, minimum 2.75 pcf density board, K factor 0.23 maximum at
75 degrees F mean, with factory-applied FSK (foil-scrim-kraft) vapor
barrier jacket, for temperatures from 0 degree F to 450 degrees F.

2. Manufacturers and Products:

a.  CertainTeed; CertaPro Commercial Board.
b.  Knauf; Duct Slab.

c.  Owens/Corning Fiberglass; TIW.

d.  Johns Manville; Ductboard.

2.04  INSULATION FINISH SYSTEMS
A. Type FI—PVC:

1. Polyvinyl chloride (PVC) jacketing, white, for straight run piping
and fitting locations, temperatures to 159 degrees F.

2. Manufacturers and Products:
a. Johns Manville; Zeston.
b.  Ceel-Co; 550.
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B. Type F3—Aluminum:

1. Aluminum Roll Jacketing: For straight run piping, wrought aluminum
Alloy 3003, 5005, 1100 or 3105 to ASTM B209 with H-14 temper,
minimum 0.016-inch thickness, with smooth mill finish.

2. Moisture Barrier: Provide factory applied moisture barrier, consisting of
40-pound kraft paper with 1-mil-thick low-density polyethylene film,
heat and pressure bonded to inner surface of the aluminum jacketing.

3. Fitting Covers: Material as for aluminum roll jacketing, premolded, one
or two piece covers, which includes elbows, tee/valves, end caps,
mechanical line couplings, specialty fittings, etc.

4.  Manufacturer and Product: RPR Products; INSUL-MATE.

PART 3 EXECUTION
3.01 GENERAL

A.  The Contractor is responsible for the correct installation of the insulation
specified, including aesthetic as well as mechanical aspects of the Work,
shall be of the highest quality consistent with the best practices of the trade.

3.02 APPLICATION OF PIPING INSULATION

A. Install insulation products in accordance with manufacturer’s written
instructions, and in accordance with recognized industry practices.

B.  Apply insulation over clean, finish painted, and dry surfaces.

C. Useinsulating cements, lagging adhesives, and weatherproof mastics
recommended by insulation manufacturer.

D. Install insulation materials with smooth and even surfaces. Insulate each
continuous run of piping with full-length units of insulation, with a single cut
piece to complete the run. Do not use cut pieces of scraps abutting each other.

E.  Buttinsulation joints firmly together to ensure a complete and tight fit over
surfaces to be covered.

F.  Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to
prevent puncture or other damage. Seal open ends of insulation with mastic.
Sectionally seal all butt ends of condensate drain piping insulation at fittings
with white vapor barrier coating.
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G. Cover fittings, and similar items in each piping system with equivalent
thickness and composition of insulation as applied to adjoining pipe run.
Install factory molded, precut or job-fabricated units. Extend piping insulation
without interruption through walls, floors, and similar piping penetrations,
except where otherwise indicated.

H. Install protective metal shields and foamglass inserts where pipe hangers bear
on outside of insulation.

l. Insulate and vapor seal hangers, supports, anchors, and other piping
appurtenances that are secured directly to cold surfaces.

J. Do not insulate flexible pipe couplings and expansion joints.
K. Do not allow insulation to cover nameplates or code inspection stamps.

L. Install removable insulation sections on devices that require access for
maintenance of equipment or removal, such as unions and strainer end plates.

M.  Cold Surfaces: Provide continuous vapor seal on insulation on cold surfaces
where vapor barrier jackets are used.

N. Placement:

1. Slip insulation on pipe or tubing before assembly, when practical, to
avoid longitudinal seams.

2. Insulate fittings with sleeved or cut pieces of same material.

3. Seal and tape joints.

O. Insulation at Hangers and Supports: Install under piping, centered at each
hanger or support.

P.  Vapor Barrier:

1. Provide continuous vapor barrier at joints between rigid insulation and
pipe insulation.

2. Install vapor barrier jackets with pipe hangers and supports outside jacket.
3. Do not use staples and screws to secure vapor sealed system
components.
METAL DUCTS AND ACCESSORIES PW\DENO003\D3226100
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3.03 INSTALLATION OF DUCTWORK INSULATION

A

General: Install insulation products in accordance with the manufacturer’s
written instructions and in accordance with recognized industry practices.

Install insulation materials with smooth and even surfaces.

Clean and dry ductwork prior to insulation. Butt insulation joints firmly
together to ensure complete and tight fit over surfaces to be covered.

Maintain integrity of vapor-barrier on ductwork insulation and protect it to
prevent puncture and other damage. Tape all punctures.

Seal longitudinal and circumferential joints with FSK tape, and finish with
fiberglass mesh fabric embedded in vapor barrier mastic.

Extend ductwork insulation without interruption through walls, floors, and
similar ductwork penetrations, except where otherwise indicated.

Except as otherwise indicated, omit insulation on ductwork where internal
insulation or sound absorbing linings have been installed.

3.04 INSTALLATION OF INSULATION FINISH SYSTEMS

A

D.

E.

Use a continuous friction type joint to hold jacket in-place, providing positive
weatherproof seal over entire length of jacket.

Secure circumferential joints with preformed snap straps containing
weatherproof sealant.

On exterior piping, apply coating over insulation and vapor barrier to prevent
damage when aluminum fitting covers are installed.

Do not use screws or rivets to fasten the fitting covers.

Caulk and seal all exterior joints to make watertight.

3.05 PIPING INSULATION REQUIREMENTS

A. Condensate Drain:
1.  Type P3, elastomeric.
2. 1/2-inch thickness for pipe sizes up to 2-5/8 inches ID.
3. 3/4-inch thickness for pipe sizes over 2-5/8 inches ID.
PW\DENO003\D3226100 METAL DUCTS AND ACCESSORIES
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B.  Cooling system condenser water:

1.  Type P3, elastomeric.
2. 1/2-inch thickness for pipe sizes up to 2-5/8 inches ID.
3. 3/4-inch thickness for pipe sizes over 2-5/8 inches ID.

C. Pipe Hangers:

1.  Type P3, Elastomeric: Rigid insulation section with 9-inch-long,
16-gauge galvanized steel saddle.

3.06 DUCTWORK INSULATION REQUIREMENTS
A. Mechanically Cooled and Heated Supply and Return Air; (Concealed):

1.  Type D1, blanket.
2. 2-inch thickness.

B.  Mechanically Cooled Supply, Return and Outside Air (Exposed to View):

1.  Type D2 board.
2. 1-1/2-inch thickness.

C.  Air Pressurization unit Outside Air Intake:

1.  Type D2, board.
2. 1-1/2-inch thickness.

D. Exhaust Air from conditioned space:

1.  Type D2, board.
2. 1-1/2-inch thickness.

E.  Air Distribution Devices: Refer to Section 23 37 00, Air Outlets and Inlets, for
requirements.

3.07 INSULATION FINISH REQUIREMENTS
A.  Piping Insulation (Exposed to View, Indoors):

1.  TypeF1, PVC.
2. Type F3, aluminum.

B.  Ductwork Insulation (Exposed to View, Indoors): Factory finish.

C.  Ductwork Insulation (Outdoor or in Heated only spaces): Type F3.
Aluminum.
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D. Piping Insulation (Outdoors): Type F3, aluminum.

E.  Apply coating of insulating cement where needed to obtain smooth and
continuous appearance.

3.08 FIELD QUALITY CONTROL

A. Insulation installation work shall be of the highest quality consistent with the
best practices of the trade including aesthetic as well as mechanical aspects of
the Work.

B.  Test factory-applied materials assembled. Field-applied materials may be
tested individually.

END OF SECTION
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SECTION 23 09 00

INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.

10.

American National Standards Institute (ANSI): INCITS 4, Information
Systems - Coded Character Sets - 7-Bit American National Standard
Code for Information Interchange (7-Bit ASCII).

American Society of Heating, Refrigerating, and Air Conditioning

Engineers (ASHRAE):

a.  Handbook Fundamentals.

b.  Guideline 3, Reducing Emission of Fully Halogenated
Refrigerants in Refrigeration and Air-Conditioning Equipment
and Systems.

C. 135, Data Communication Protocol for Building Automation and
Control Networks.

American Society of Mechanical Engineers (ASME): B19.3, Safety

Standard for Compressors for Process Industries.

American Water Works Association (AWWA): C704, Propeller-Type

Meters for Waterworks Applications.

Electronic Industries Alliance (EIA):

a.  TIA-232-F, Interface Between Data Terminal Equipment and
Data Circuit-Terminating Equipment Employing Serial Binary
Data Interchange.

b. 485, Standard for Electrical Characteristics of Generators and
Receivers for Use in Balanced Digital Multi-point Systems.

Federal Communications Commission (FCC).

International Organization for Standardization (1SO): 8802-3,

Information Technology - Telecommunication and Information

Exchange Between Systems - Local and Metropolitan Area Networks -

Specific Requirements - Carrier Sense Multiple Access with Detection

(CSMA/CD) Access Method and Physical Layer Specifications.

National Electrical Manufacturers’ Association (NEMA): 250,

Enclosures for Electrical Equipment (1,000 Volts Maximum).

National Fire Protection Association (NFPA):

a. 70, National Electrical Code.

b.  90A, Standard for the Installation of Air Conditioning and
Ventilating Systems.

Underwriters Laboratories, Inc. (UL): 916, Standard for Safety Energy

Management Equipment.
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1.02 DEFINITIONS

A

The terms “HVAC Control System,” “Automatic Temperature Control
System,” “Building Automation System,” and “Environmental Management
and Control System” shall be considered equivalent and used interchangeably
for the purposes of this Contract.

Algorithm: A software procedure for solving a recurrent mathematical or
logical problem.

Analog: A continuously varying signal or value (temperature, current,
velocity, etc.).

Binary: A two-state system where an “ON” condition is represented by a high
signal level and an “OFF” condition is represented by a low signal level.

Control Wiring:

1. Wiring, high or low voltage other than power wiring required for proper
operation of mechanical systems.

2. Includes conduit, wire and wiring devices to install complete control
system including motor control circuits, interlocks, thermostats, PE and
EP switches and like devices.

3. Includes wiring from DDC cabinet to all sensors and points defined in
the Points List summary or specified herein and required to execute
sequence of operation.

4, Includes necessary power wiring to HVAC control devices, digital
controllers including terminal units and actuators.

Control Process: Software required to complete control loop from input signal
to interlock logic and process calculation to final output signal control.

Deadband: Temperature range over which no heating or cooling energy is
supplied, such as 72 degrees F to 78 degrees F; as opposed to single point
changeover or overlap, or a range from set point over which no control action
is taken.

Direct Digital Control (DDC): Consists of microprocessor-based controllers
with control logic performed by software. Analog-to-digital (A/D) converters
transform analog values into digital signals that microprocessor can use.

Power Wiring: Line voltage wiring to mechanical equipment. Line voltage
wiring that also serves as control circuit, such as line voltage thermostat or
involves interlocking with damper shall be considered control wiring.
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J. Abbreviations that may be used in this section:

AC: Air Conditioning.

ATC: Automatic Temperature Control.

BAS: Building Automation System.

CMOS: Complementary Metal Oxide Semiconductor.
DDC: Direct Digital Control.

DX: Direct Expansion.

EEPROM: Electronic Erasable Programmable Read Only Memory.
EMCS: Environmental Management and Control System.
HCP: HVAC Control Panel.

10. HMI: Human-Machine Interface.

11. HOA: Hand-Off-Auto (Switch).

12. HVAC: Heating, Ventilation, and Air Conditioning.

13. IP: Current (I) - Pressure (P), as in IP transducer.

14. LCD: Liquid Crystal Display.

15. LED: Light Emitting Diode.

16. RAM: Random Access Memory.

17. RTD: Resistance Temperature Detectors.

©CoNoG~wWNE

1.03 SYSTEM DESCRIPTION
A.  General Requirements:

1. Provide control wiring, power wiring, conduit, hardware, and electrical
work associated with the HVAC control system.

2. Provide control wiring between HVAC control panel contacts and field

control devices, such as duct smoke detectors and motor starter control

coil contacts.

Provide controls necessary for entire system to have fail-safe operation.

Control sequences and functions including alarms, monitoring and

resetting functions, and operational sequences shall not be limited to

point schedules and sequences of operation.

5. Provide sequences and functions as required to deliver a fully
functioning HVAC system.

> w

B. Control System Types:

1.  The following control system types may be used in this Project:
a.  Standalone DDC Control System (STANDALONE DDC):
1)  Microprocessor-based DDC Control System utilizing
standalone DDC controllers.
2)  No information sharing between controllers.
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3)  User interface at DDC controller.
4)  Refer to Section 23 09 23, Direct-Digital Control System for
HVAC, for additional requirements.
b.  Electric/Electronic Control System (ELECTRIC):
1)  System using simple electric or electronic control devices.
2)  User interface at control device.
2. Provide control system(s) of architecture defined in Control Type
Schedule, below:

Control Type Schedule

Location System Control Type
Dewatering Building All STANDALONE
DDC & ELECTRIC
Chlorine Building All STANDALONE
DDC & ELECTRIC

C. Performance Requirements: Design control system and equipment to perform
under the following conditions:

1.  Temperature, Ambient:
a. Summer maximum 97 DB/82.9 WB degrees F.
b.  Winter minimum 22.8 DB degrees F.
c.  Based on ASHRAE Handbook Fundamentals weather data for the
City of Mobile, AL.
2. Temperature, Indoor:
a.  Heated and Ventilated Process Areas: Summer maximum
103 degrees F; winter minimum 50 degrees F.
b.  Air-conditioned Non-process Areas: Summer maximum
75 degrees F; Winter minimum 70 degrees F.
c.  Air-conditioned electrical rooms: Summer maximum
77 degrees F; Winter minimum 50 degrees F.

D. Referto Section 01 61 00, Common Product Requirements, for additional
environmental performance requirements.

1.04 SUBMITTALS
A. Action Submittals:

1.  Complete specifications, descriptive drawings, catalog cuts, and
descriptive literature that includes make, model, dimensions, weight of
equipment, and electrical schematics, for all control system components.

2.  Complete system power, interlock, control, and data transmission wiring
diagrams no smaller than 11 inches by 17 inches.
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Complete drawings and schematics of proposed control system,
including panel power requirements.

System operating sequences to be programmed, in exact English
language.

Complete points list.

Interfaces with HVAC equipment.

a.  Schematic diagram of each equipment item.

b.  Indicate location of each control item in equipment.

C. Show equipment manufacturer controls where installed.
Panel face layout drawings.

B. Informational Submittals:

1.

~

Table identifying which member of Contractor’s team is responsible for
furnishing and setting in-place power wiring and control wiring of each
item or component of HVAC equipment.

Recommended procedures for protection and handling of equipment and

materials prior to installation.

Manufacturer’s Certificate of Compliance, in accordance with

Section 01 61 00, Common Product Requirements.

Manufacturer’s Certificate of Proper Installation, in accordance with

Section 01 43 33, Manufacturers’ Field Services.

Confirmation that control system Supplier has received, and coordinated

with all approved HVAC equipment submittals.

Experience and qualifications of control system Supplier’s proposed

representative who will supervise installation, adjustment, and

calibration of control systems.

Performance test plan and schedule.

Test Results:

a. Functional and performance test documentation.

b.  Component calibration sheets for each instrument
and panel component as described in
Section 40 90 01, Instrumentation and Control for Process
Systems.

Operation and maintenance data: In accordance with Section 01 78 23,

Operation and Maintenance Data. In addition, include the following

detailed information:

a.  Operation and maintenance instructions for control system as
furnished and installed, including control of associated
mechanical and electrical equipment.

b.  Record of system adjustments and calibration methods.

c.  Performance test results.
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1.05 QUALITY ASSURANCE
A.  Materials, devices, appliances, and equipment used shall be indicated as
acceptable by established standards of Underwriters Laboratories, Inc. (UL).
B. Codes and Standards: Meet requirements of applicable standards and codes,
except when more detailed or stringent requirements are indicated by Contract

Documents, including requirements of this section.

1. Underwriters Laboratories: Products shall be UL 916-PAZX listed.

2. National Electrical Code NFPA 70.

3. Federal Communications Commission Part J.

C.  Qualifications of HVAC Controls System Supplier:

1. Minimum of 15 years’ experience in design, installation, and
maintenance of fully electronic building automation systems.

2. Minimum of 10 years’ experience in design, installation, and
maintenance of computer based, direct digital control, facility
automation systems.

3. Minimum of 5 years’ experience as manufacturer’s authorized
representative in design, installation, and maintenance of manufacturer’s
system and products.

4.  Capable of furnishing factory-trained technicians, competent to provide
instruction, routine maintenance, and emergency service onsite within
4 hours after receipt of request.

5. Factory trained certified engineering and commissioning staff, and
complete offsite training facilities.

6.  Necessary facilities to provide Owner with complete maintenance,
periodic inspection, and service contract. Refer to Paragraph,
Maintenance.

D. FCC Regulation: Electronic equipment shall conform to requirements of

FCC Regulation, Part 15, Section 15, Governing Radio Frequency

Electromagnetic Interference, and be so labeled.

E.  Wireless equipment controllers and auxiliary control devices shall conform to:

1. IEEE 802.15.4 radios to minimize risk of interference and maximize
battery life, reliability, and range.

2. Operating range shall be a minimum of 200 feet; open range shall be
2,500 feet (762 m) with less than 2 percent packet error rate to ensure
reliable operation.
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3. To maintain robust communication, mesh networking and two-way
communications shall be used to optimize the wireless network health.

4.  Wireless communication shall be capable of many-to-one sensors per
controller to support averaging, monitoring, and multiple zone
applications.

Compatibility:

1.  System shall have documented history of compatibility by design for
minimum of 15 years. Future compatibility shall be supported for no
less than 10 years.

2. Compatibility shall be defined as:

a.  Ability to upgrade existing field panels to current level of
technology, and extend new field panels on previously
installed network.

b.  Ability for any existing field panel microprocessor to be
connected and directly communicate with new field panels
without bridges, routers, or protocol converters.

1.06 DELIVERY, STORAGE, AND HANDLING

A

B.

Comply with Section 01 61 00, Common Product Requirements.

Corrosion Protection:

1.

Control panels, enclosures, and other equipment containing electrical

or instrumentation and control devices, including spare parts, shall

be protected from corrosion through use of corrosion-inhibiting

vapor capsules.

Prior to shipment, capsules shall be provided within shipping containers
and equipment as recommended by capsule manufacturer.

During construction period, capsules shall be replaced in accordance
with capsule manufacturer’s recommendations.

1.07 EXTRA MATERIALS

A. Tools:

1. For each building, furnish one complete set of special tools
recommended by manufacturer for maintenance, dismantling, or repair
of each separate type of equipment item.

2. Furnish toolbox for storage of special tools. Identify purpose by means
of stainless steel or solid plastic nametag attached to box.
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PART 2 PRODUCTS

2.01 MANUFACTURERS

A.  Materials, equipment, and accessories specified shall be products of the
following manufacturers, unless indicated otherwise:

RBoOoo~NOOR~WNE

0.

Allen-Bradley.

Siemens Building Technologies.
Johnson Controls.

The Trane Company.
Honeywell.

Invensys.

Alerton Technologies.

Delta Controls.

Automated Logic Corporation.
Andover.

2.02 MATERIALS

A. General:

1.

Products used in this installation shall be new, currently under
manufacture, and shall have been applied in similar installations for
minimum of 2 years.

System shall not be used as test Site for new products, unless explicitly
approved by Owner’s representative, in writing.

B.  Control Components:

=

Control range to obtain specified capacities.

Sensitivity to maintain control points close enough to set point for
acceptable offset, without cycling equipment more frequently than
recommended by manufacturer.

Field or computer adjustable to actual set point, ranges. Adjustable
to other settings that will provide proper operation of entire control
system.

C.  Controls Interfacing:

1.  Interface controls properly with factory supplied components of
mechanical systems. Coordinate special control interfacing
requirements.

2. For equipment that requires special interfacing with control system,
provide equipment with integral controls or provide accessory devices
required for operation of total mechanical system.
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w

Coordinate interfaces with electrical work as necessary.

4.  Provide electric, electronic, and mechanical devices as required to
properly interface with prewired control panels furnished with HVAC
equipment and with other mechanical and electrical components.

2.03 LABELING

A.  All products, namely electrical materials, devices, appliances, and
equipment used, shall be indicated as acceptable by established standards
of Underwriters Laboratories, Inc. (UL) and Factory Mutual (FM).

B. Valid label affixed to item shall p