SECTION 22 11 23
FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.1 SUMMARY
A, Section Includes:

Pipes, tubes, and fittings.

Piping specialties.

Piping and tubing joining materials.
Valves.

Pressure regulators.

O T I

1.2 SUBMITTALS

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

B. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for
multiple pipes, alignment guides, expansion joints and loops, and attachments of the
same to building structure. Detail location of anchors, alignment guides, and
expansion joints and loops.

C. Welding certificates.

D.  Field quality-contro! reports.

E-——Operation and-maintenance data.

1.3 QUALITY ASSURANCE

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

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

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.
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PART 2 - PRODUCTS

2.1 PIPES, TUBES, AND FITTINGS

A,  Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

1. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and
socket welding.

2. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground
joint, and threaded ends.

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

22 PIPING SPECIALTIES

A. Y-Pattemn Strainers:

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain
connection.

2. End Connections: Threaded ends for NPS 2 and smaller,

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

4. CWP Rating: 125 psig.

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

2.3 JOINING MATERIALS

A.  Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials

appropriate for wall thickness and chemical analysis of steel pipe being welded.
24 MANUAL GAS SHUTOFF VALVES

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

B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a.  BrassCraft Manufacturing Company; a Masco company.
b.  Conbraco Industries, Inc.; Apollo Div,
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c. Lyall, R. W. & Company, Inc,
d. McDonald, A. Y. Mfg. Co.
e.  Perfection Corporation; a subsidiary of American Meter Company.

Body: Bronze, complying with ASTM B 584,

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff VValve Schedule”
Articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL
acceptable to authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

C. Bronze Plug Valves: MSS SP-78.

1.
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5.
6.
7.

8.

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

a. Lee Brass Company.
b. McDonald, A. Y. Mfg. Co.

Body: Bronze, complying with ASTM B 584.

Plug: Bronze.

Ends: Threaded, socket, as indicated in "Underground Manual Gas Shutoff
Valve Schedule” and "Aboveground Manual Gas Shutoff Valve Schedule"
Articles,

Operator: Square head or lug type with tamperproof feature where indicated.
Pressure Class: 125 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

2.5 EARTHQUAKE VALVES

A.  Earthquake Valves: Comply with ASCE 25.

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

a. Vanguard Valves, Inc.
b. Keso.

Listing: Listed and labeled by an NRTL acceptable to authorities having
jurisdiction.

Maximum Operating Pressure: 20 psig.

Cast-aluminum body with nickel-plated chrome steel intemal parts.
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Nitrile-rubber valve washer.

Sight windows for visual indication of valve position.
Threaded end connections complying with ASME B1.20.1.
Wall mounting bracket with bubble level indicator.

2.6 PRESSURE REGULATORS

A.  General Requirements:

hPOO =

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components,

Elevation compensator.

End Connections: Threaded for regulators NPS 2 and smaller.

B. Line Pressure Regulators; Comply with ANSI Z21.80.

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

a. Actaris.

b.  American Meter Company.

(o Eclipse Combustion, Inc.

d. Fisher Control Valves and Regulators; Division of Emerson Process
Management.

e. Invensys.

f. Maxitrol Company.
g. Richards Industries; Jordan Valve Div.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at
the valve port.

Orifice: Aluminum; interchangeable.,

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than required at
maximum pressure inlet, and no pressure sensing piping external to the
regulator.

Pressure regulator shall maintain discharge pressure seiting downstream, and
not exceed 150 percent of design discharge pressure at shutoff.

Overpressure Protection Device: Factory mounted on pressure regulator.
Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if
not connected to vent piping.

Maximum Inlet Pressure: 10 psig.

2.7 DIELECTRIC UNIONS

A. Dielectric Unions:

01/03/2011
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1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Capitol Manufacturing Company.

Central Plastics Company.

Hart Indusiries International, Inc.

Jomar International Ltd.

Matco-Norca, Inc.

McDonald, A. Y. Mfg. Co.

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

SO0 o0 TD

2. Description;

a.  Standard: ASSE 1079.
b.  Pressure Rating: 250 psig.
c. End Connections; Solder-joint copper alloy and threaded ferrous,

PART 3 - EXECUTION

3.1 OQUTDOOR PIPING INSTALLATION
A.  Comply with NFPA 54 for installation and purging of natural-gas piping.
B. Install fittings for changes in direction and branch connections.
C. Install pressure gage upsiream and downstream from each service regulator.
Pressure gages are specified in Division 23 Section "Meters and Gages for HVAC
Piping."”
3.2 VALVE INSTALLATION
A.  Install underground valves with valve boxes.
Install regulators and overpressure profection devices with maintenance access space
adequate for servicing and testing.
C. Install earthquake valves aboveground outside buildings according to listing.
3.3 PIPING JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs,
Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
C. Welded Joints:
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1. Construct joints according to AWS D10.12/D10.12M, using qualified processes
and welding operators.

2. Bevel plain ends of steel pipe.

3.  Patch factory-applied protective coating as recommended by manufacturer at
field welds and where damage to coating occurs during construction.

3.4 HANGER AND SUPPORT INSTALLATION
A. Install seismic restraints on piping. Comply with requirements for seismic-restraint
devices specified in Division 23 Section "Vibration and Seismic Controls for HVAC
Piping and Equipment.”
B. Corﬁply with requirements for pipe hangers and supports specified in Division 23
Section "Hangers and Supports for HYAC Piping and Equipment."
C. Install hangers for horizontal steel piping with the following maximum spacing and
minimum rod sizes:
1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3.5 CONNECTIONS
A.  Connect to utility's gas main according to utility's procedures and requirements.
B. Install natural-gas piping electrically continuous, and bonded to gas appliance
equipment grounding conductor of the circuit powering the appliance according to
NFPA 70.
C. Install piping adjacent to appliances to allow service and maintenance of appliances.
o D. Connect piping to appliances using manual gas shutoff valves and unions. Instail vaive
within 72 inches of each gas-fired appliance and equipment. Install union between
valve and appliances or equipment.
E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close
as practical to inlet of each appliance.
3.6 LABELING AND IDENTIFYING
A.  Comply with requirements in Division 23 Section "Identification for HVAC Piping and
Equipment" for piping and valve identification.
B. Install detectable warning tape directly above gas piping, 12 inches below finished
grade, except 6 inches below subgrade under pavements and slabs.
01/03/2011 FACILITY NATURAL-GAS PIPING
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3.7

3.8

3.9

FIELD QUALITY CONTROL

Test, inspect, and purge natural gas according to NFPA 54 and authorities having
jurisdiction.

Natural-gas piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

OUTDOOR PIPING SCHEDULE
Underground natural-gas piping shall be the following:

1.  Steel pipe with wrought-steel fittings and welded joints, Coat pipe and fiitings
with protective coating for steel piping.

Aboveground natural-gas piping shall be the following:

1. Steel pipe with wrought-steel fittings and welded joints.

Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat
pipe and fittings with protective coating for steel piping.

ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.
2.  Bronze plug valve.

Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the
following:

1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.
3. Cast-iron, nonlubricated plug valve.

Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the
following:

1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve,

Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the
following:

1. Two-piece, full-port, bronze ball valves with bronze frim.
2. Bronze plug valve.
3. Cast-iron, lubricated plug valve.
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E. Valves in branch piping for single appliance shall be one of the following:
1. One-piece, bronze ball valve with bronze trim.

2. Two-piece, full-port, bronze ball valves with bronze trim.
3. Bronze plug valve.

END OF SECTION
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SECTION 23 0519
METERS AND GAGES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

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

Dial-type pressure gages.

Gage attachments.

Pitot-tube flowmeters.

Turbine flowmeters.

Venturi flowmeters.

Impeller-turbine, thermal-energy meters.

OCINDIOA VN~

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

Product cettificates.

o o w »

Operation and maintenance data.

PART 2 - PRODUCTS

21 BIMETALLIC-ACTUATED THERMOMETERS

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

Ashcroft Inc.

Ernst Flow Industries.

Marsh Bellofram.

Miljoco Corporation.

Nanmac Corporation.

Noshok.

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

CRXNOOEOON=
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10.
11.
12.
13.
14.

Trerice, H. O. Co.

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

Weiss Instruments, Inc.
WIKA Instrument Corporation - USA.
Winters Instruments - U.S.

B.  Standard: ASME B40.200.

C. Case: Liguid-filled and sealed type(s); stainless stee} with 5-inch nominal diameter.

D. Dial: Nonreflective aluminum with permanently etched scale markings and scales in
deg F and deg C.

E. Connector Type(s): Union joint, rigid, back and rigid, bottom, with unified-inch screw
threads.

T @ m
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Window: Plain glass or plastic.
Ring: Stainless steel.
Element: Bimetal coil.

Pointer: Dark-colored metal.

22 LIQUID-IN-GLASS THERMOMETERS

Connector Size: 1/2 inch, with ASME B1.1 screw threads.

Stem: 0.25 or 0.375 inch in diameter; stainless steel.

Accuracy: Plus or minus 1 percent of scale range.

A.  Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:

1.

o~eN
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Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

Flo Fab Inc.
Miljoco Corporation.

Trerice, H. O. Co.
Weiss Instruments, Inc.
g.  Winters Instruments - U.S.

~poo oD

Standard: ASME B40.200.

Palmer Wahl Instrumentation Group.
Tel-Tru Manufacturing Company.

Case: Cast aluminum 7-inch nominal size unless otherwise indicated.
Case Form: Back angle unless otherwise indicated.
Tube: Glass with magnifying lens and blue or red organic liquid.

METERS AND GAGES FOR HVAC PIPING
230519-2



Tube Background: Nonreflective aluminum with permanently etched scale
markings graduated in deg F and deg C.

Window: Glass or plastic.

Stem: Aluminum and of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b.  Design for Thermowell Installation: Bare stem.

Connector: 1-1/4 inches, with ASME B1.1 screw threads.
Accuracy: Plus or minus 1 percent of scale range or one scale division, to a
maximum of 1.5 percent of scale range.

2.3 DUCT-THERMOMETER MOUNTING BRACKETS

A.  Description: Flanged bracket with screw holes, for attachment to air duct and made to
hold thermometer stem.

2.4 THERMOWELLS

A. Thermowells:

N -

3
4
5.
6.
7
8
9
1

A1

0.
1.

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion into piping tee
fitting.

Material for Use with Copper Tubing: CNR,

Material for Use with Steel Piping; CRES.

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

External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

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

Lagging Extension: Include on thermowells for insulated piping and tubing.
Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

B. Heat-Transfer Medium: Mixture of graphite and glycerin.

2.5 PRESSURE GAGES

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

1.

01/03/2011

Manufacturers: Subject to compliance with req-uirements, provide products by
one of the following:

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

C. Ernst Flow Industries.

d. Flo Fab Inc.
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e. Marsh Bellofram.
f. Miljoco Corporation.
g.  Noshok.
h. Palmer Wahl Instrumentation Group.
i. REOTEMP Instrument Corporation.
]. Tel-Tru Manufacturing Company.
k. Trerice, H. O. Co.
I Walts Regulator Co.; a div. of Watts Water Technologies, Inc,
m. Weiss Instruments, Inc.
n.  WIKA Instrument Corporation - USA.
o.  Winters Instruments - U.S.
2. Standard: ASME B40.100.
3. Case: Solid-front, pressure relief type(s); cast aluminum or drawn steel; 4-1/2-
inch 6-inch nominal diameter.
4,  Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe
threads and bottom-outlet type unless back-outlet type is indicated.
6. Movement: Mechanical, with link to pressure element and connection to pointer.
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated

in psi.
8.  Painter: Dark-colored metal.
9.  Window: Glass.
10. Ring: Stainless steel.
11.  Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

26 GAGE ATTACHMENTS
A.  Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe
threads and piston-type surge-dampening device. Include extension for use on
insulated piping.
B._ Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe
threads.
C. \Valves: Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe
threads.
27 FLOWMETERS
A.  Pitot-Tube Flowmeters:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a.  ABB; Instrumentation and Analytical.
b. Emerson Process Management; Rosemount.
C. Meriam Process Technologies.
d.  Preso Meters; a division of Racine Federated Inc.
01/03/2011 METERS AND GAGES FOR HVAC PIPING
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e.  TACO Incorporated.
f. Veris Industries, Inc.

Description: Flowmeter with sensor and indicator.

Flow Range: Sensor and indicator shall cover operating range of equipment or
system served.

Sensor: Insertion type; for inserting probe into piping and measuring flow directly
in gallons per minute.

a. Design: Differential-pressure-type measurement for water.

b. Construction: Stainless-steel probe of length to span inside of pipe, with
integral transmitter and direct-reading scale.

c. Minimum Pressure Rating: 150 psig.

d.  Minimum Temperature Rating: [250 deg F] <Insert temperature>,

Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
Integral Transformer: For low-voltage power connection.

Accuracy: Plus or minus 3 percent.

Display: Shows rate of flow, with register to indicate total volume in gallons.
Operating Instructions: Include complete instructions with each flowmeter.

B. Turbine Flowmeters:

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

ABB; Instrumentation and Analytical.

Data Industrial Corp.

EMCO Flow Systems; a division of Spirax Sarco, Inc.
ERDCO Engineering Corp.

Hoffer Flow Controls, Inc.

Liquid Controls; a unit of IDEX Corporation.
McCrometer, Inc.

Midwest Instruments & Controls Corp.
ONICON Incorporated.

SeaMetrics, Inc.

Sponsler, Inc.; a unit of IDEX Corporation.

Description: Flowmeter with sensor and indicator,

Flow Range: Sensor and indicator shall cover operating range of equipment or
system served.

Sensor: Impeller turbine; for inserting into pipe fitting or for installing in piping
and measuring flow directly in gallons per minute.

a. Design: Device or pipe fitting with inline turbine and integral direct-reading
scale for water .

b. Construction: Bronze or stainless-steel body, with plastic turbine or
impeller,

¢.  Minimum Pressure Rating: 150 psig.

d.  Minimum Temperature Rating: 180 deg F.

METERS AND GAGES FOR HVAC PIPING
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Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
Accuracy: Plus or minus 1-1/2 percent.

Display: Shows rate of flow, with register to indicate total volume in gallons.
Operating Insfructions: Include complete instructions with each flowmeter.

ONoO G

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install thermowells with socket extending a minimum of 2 inches into fluid and in
vertical position in piping tees.

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

C. Install thermowells with extension on insulated piping.
D.  Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted
positions.

F.  Install remote-mounted thermometer bulbs in thermowells and install cases on panels;
connect cases with tubing and support tubing to prevent kinks. Use minimum tubing
length.

G. Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with
SCrews.

H. Install direct-mounted pressure gages in piping tees with pressure gage located on
pipe at the most readable position.

— .~ Install remote-mounted pressure-gages-on panel. -
J. Install valve and snubber in piping for each pressure gage for fluids (except steam).
K. Install valve and syphon fitting in piping for each pressure gage for steam.
L. Install flow indicators in piping systems in accessible positions for easy viewing.

M. Assemble and install connections, tubing, and accessories between flow-measuring
elements and flowmeters according to manufacturer's written instructions,

N. Install flowmeter elements in accessible positions in piping systems.

O. Install differential-pressure-type flowmeter elements, with at least minimum straight
lengths of pipe, upstream and downstream from element according to manufacturer's
written instructions.

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

01/03/2011 METERS AND GAGES FOR HVAC PIPING
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Q. Install connection fittings in accessible locations for attachment to portable indicators.

Mount thermal-energy meters on wall if accessible; if not, provide brackets to support
meters.

S. Install thermometers in the following locations:
1.  Inlet and outlet of each hydronic zone.
T. Install pressure gages in the following locations:
1.  Discharge of each pressure-reducing valve,
2.  Inlet and outlet of each chiller chilled-water and condenser-water connection.
3.  Suction and discharge of each pump.

3.2 CONNECTIONS

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

B.  Connect flowmeter-system elements to meters.
C. Connect flowmeter transmitters to meters.

D. Connect thermal-energy meter transmitters to meters.

3.3 ADJUSTING
A.  After installation, calibrate meters according to manufacturer's written instructions.

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

3.4 THERMOMETER SCHEDULE
A.  Thermometers at inlet and outlet of each hydronic zone shall be one of the following:

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

B. Thermometers at inlets and outlets of each hydronic heat exchanger shall be one of
the following:

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

C. Thermometers at inlet and outlet of each hydronic heat-recovery unit shall be one of
the following:

1. Liguid-filled or Sealed, bimetallic-aciuated type.

01/03/2011 METERS AND GAGES FOR HVAC PIPING
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2. Industrial-style, liquid-in-glass type.

D. Thermometer stems shall be of iength to match thermowell insertion length.
3.5 THERMOMETER SCALE-RANGE SCHEDULE
A.  Scale Range for Heating, Hot-Water Piping: 0to 250 deg F.
3.6 PRESSURE-GAGE SCHEDULE
A.  Pressure gages at discharge of each pressure-reducing valve shall be the following:
1. Solid-front, pressure-relief Insert type, direct-mounted, metal case.
B.  Pressure gages at suction and discharge of each pump shall be one of the following:
1. Solid-front, pressure-relief Insert type, direct-mounted, metal case.
3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A.  Scale Range for Heating, Hot-Water Piping: [0 to 300 psi] [0 to 300 psi and 0 to 2500
kPa].
3.8 FLOWMETER SCHEDULE
A.  Flowmeters for Heating, Hot-Water Piping: Pitot-tube or Turbine type.
END OF SECTION
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SECTION 23 05 23
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Bronze ball valves.

Iron, single-flange butterfly valves.
Bronze swing check valves.
Bronze gate valves. )

Bronze globe valves.
Chainwheels.

OOk ON=

B. Related Secfions:
1.  Division 23 HVAC piping Sections for specialty valves applicable to those

Sections only.

2. Division 23 Section "Identification for HVAC Piping and Equipment” for valve tags
and schedules.

1.2 SUBMITTALS

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

1.3 QUALITY ASSURANCE

A.  Source Limitations for VValves: Obtain each tybe of valve from single source from
single manufacturer.

B. ASME Compliance: ASME B16.10 and ASME B16.34 for ferrous valve dimensions
and design criteria.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES
A. Referto HVAC valve schedule articles for applications of valves.

B.  Valve Pressure and Temperature Ratings: Not less than indicated and as required for
system pressures and temperatures.

01/03/2011 GENERAL-DUTY VALVES
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C. Valve Sizes: Same as upstream piping unless otherwise indicated.

D. Valve Actuator Types:

bl

Gear Actuator: For quarter-{urn valves NPS 8 and larger.

Handwheel: For valves other than quarter-turn types.

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

Chainwheel: Device for attachment to valve handwheel, stem, or other actuator;
of size and with chain for mounting height, as indicated in the "Valve Installation"
Article.

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

1.
2.

3.

Gate Valves: With rising stem. )

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

Butterfly Valves: With extended neck.

F. Valve-End Connections:

1.
2.
3.

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

22 BRONZE BALL VALVES

A. Three-Piece, Fuil-Port, Bronze Ball VValves with Stainless-Steel Trim:

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

a.  Conbraco Industries, Inc.; Apollo Valves.

——b——Hammond Vaive.— —

c. Milwaukee Valve Company.
d. NIBCOINC.

Description;

Standard: MSS SP-110.
SWP Rating: 150 psig.

CWP Rating: 800 psig.

Body Design: Three piece.
Body Material: Bronze.
Ends: Threaded,

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.

TTIeEmMeep T
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2.3 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 150 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze
Disc:

1.

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

a. DeZurik Water Controls.

b. Hammond Valve.

c. Milwaukee Valve Company.

d. NIBCOINC.

Description;

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

b. CWP Rating: 150 psig.

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

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

e. Seat: EPDM.

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

g.  Disc: Aluminum bronze.

2.4 BRCNZE SWING CHECK VALVES

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

1.

2.

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

a. Hammond Valve.

b.  Milwaukee Valve Company.

c. NIBCO INC.

—Description:

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

Body Design: Horizontal flow.
Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: Bronze.

P00 o

2.5 BRONZE GATE VALVES

A. Class 125, NRS Bronze Gate Valves:

1.

01/03/2011

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Hammond Valve.
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b, Milwaukee Valve Company.
¢c. NIBCOINC.

Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig.

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

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron[, bronze, or aluminum].

SomeoaooTp

26 BRONZE GLOBE VALVES

A. Class 125, Bronze Globe Vaives with Bronze Disc:

1.

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

a. Hammond Valve.

b. Milwaukee Valve Company.

c. NIBCO INC.

Description:

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

b. CWP Rating: 200 psig.

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

€. Stem and Disc: Bronze.

f. Packing: Asbestos free.

g. Handwheel: Malleable iron, bronze, or aluminum.

2.7 CHAINWHEELS

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

1.
2.

Babbitt Steam Specialty Co.
Roto Hammer Industries.

B. Description: Valve actuation assembly with sprocket rim, brackets, and chain.

1.

2.
3.

01/03/2011

Brackets: Type, number, size, and fasteners required to mount actuator on
valve.

Attachment: For connection to butterfly valve stems.

Sprocket Rim with Chain Guides: Ductile iron, of type and size required for
valve. Include zinc coating.
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4.  Chain: Hot-dip, galvanized steel, of size required to fit sprocket rim.

PART 3 - EXECUTION

3.1 EXAMINATION

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

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

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

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

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

3.2 VALVE INSTALLATION

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

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

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

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

E. Install chainwheels on operators for butterfly valves NPS 4 and larger and more than
96 inches above floor. Extend chains to 60 inches above finished floor. Provide with
chain storage canister.

F. Install swing check valves for proper direction of flow and in horizontal position with
hinge pin level.

3.3 ADJUSTING

A.  Adjust or replace valve packing after piping systems have been tested and put into
service but before final adjusting and balancing. Replace valves if persistent leaking
OCCurs.
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A.  If valve applications are not indicated, use the following:
1. Shutoff Service: Ball, butterfly valves.
2.  Throtitling Service, Except Steam: ball, or butterfly valves.
3.  Throttling Service, Steam: Globe or butterfly valves.
4, Pump-Discharge Check Valves:
a. NPS 2-1/2 and Larger: Iron swing check valves with lever and weight or
with spring.
B. If valves with specified SWP classes or CWP ratings are not available, the same types
of valves with higher SWP classes or CWP ratings may be substituted.
C. Select valves, except wafer types, with the following end connections:
1.  For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below.
2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded
valve-end option is indicated in valve schedules below.
3. For Copper Tubing, NPS 5 and Larger: Flanged ends.
4, For Steel Piping, NPS 2 and Smaller: Threaded ends.
5. For Steel Piping, NPS 2-1/2 to NPS 4. Flanged ends except where threaded
valve-end option is indicated in valve schedules below.
6.  For Steel Piping, NPS 5 and Larger. Flanged ends,
3.5 CHILLED-WATER VALVE SCHEDULE
A.  Pipe NPS 2 and Smaller:
1.  Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
2. BallValves: Three piece, full port, brass with stainless-steel trim.
3.  Bronze Swing Check Valves: Class 125, bronze disc.
4. Bronze Gate Valves: Class 125, NRS, bronze.
5,  Bronze Globe Valves: Class 125, bronze disc.
B. Pipe NPS 2-1/2 and Larger:
1. lIron Valves, NPS 2-1/2 o NPS 4: May be provided with threaded ends instead
of flanged ends.
2. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, EPDM
seat, aluminum-bronze disc.
3.  Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24: 150 CWP, EPDM seat,
aluminum-bronze disc.
4.  High-Performance Butterfly Valves: Class 150, single flange.
5. Iron Swing Check Valves: Class 125, metal seats.
6 Iron Swing Check Valves with Closure Control, NPS 2-1/2 o NPS 12: Class 125,
lever and spring.
7. Iron Gate Valves: Class 125, NRS,
01/03/2011 GENERAL-DUTY VALVES
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8.

Iron Globe Valves: Class 125.

3.8 CONDENSER-WATER VALVE SCHEDULE

A.  Pipe NPS 2 and Smaller:

1.

goseN

Bronze and Brass Valves: May be provided with solder-joinl ends instead of
threaded ends.

Ball Valves: Three piece, full port, bronze with stainless-steel trim.

Bronze Swing Check Valves: Class 125, bronze disc.

Bronze Gate Valves: Class 125, NRS.

Bronze Globe Valves: Class 125 disc.

B. Pipe NPS 2-1/2 and Larger:

1.
2.

&

oN oo s

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

Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, EPDM
seat, aluminum-bronze disc.

Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24; 150 CWP, EPDM seat,
aluminum-bronze disc.

High-Performance Butterfly Valves: Class 150 single flange.

Iron Swing Check Valves: Class 125, metal seats.

Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12; Class 125,
lever and spring.

[ron Gate Valves: Class 125, NRS.

Iron Globe Valves, NPS 2-1/2 to NPS 12: Class 125.

3.7 HEATING-WATER VALVE SCHEDULE

A.  Pipe NPS 2 and Smaller;

RN

Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
Ball Valves: Three piece, full pori, brass with stainless-steel trim.

Bronze Swing Check Valves: Class 125, bronze disc.

Bronze Gate Valves: Class 125, NRS.

Bronze Glohe Valves: Class 125, bronze disc.

B. Pipe NPS 2-1/2 and Larger:

1.

2.

01/03/2011

Iron Valves, NPS 2-1/2 to NPS 4; May be provided with threaded ends instead
of flanged ends.

Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, EPDM
NBR seat, aluminum-bronze disc.

Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24; 150 CWP, EPDM NBR
seat, aluminum-bronze disc.

High-Performance Butterfly Valves: Class 150, single flange.

Iron Swing Check Valves: Class 125, metal seats.
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Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12: Class 125,
lever and spring.

Iron Gate Valves: Class 125, NRS.

Iron Globe Valves, NPS 2-1/2 to NPS 12: Class 125.

3.8 LOW-PRESSURE STEAM VALVE SCHEDULE (15 PSIG OR LESS)

A.  Pipe NPS 2 and Smaller:

1.
2.
3.
4.

Ball Valves: Three piece, full port, brass with stainless-steel trim.
Bronze Swing Check Valves: Class 125, bronze disc.

Bronze Gate Valves: Class 125, NRS.

Bronze Globe Valves: Class 125, bronze disc.

B. Pipe NPS 2-1/2 and Larger:

1.

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

High-Performance Butterfly Valves: Class 150, single flange.

Iron Swing Check Valves: Class 125, metal seats.

Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12: Class 125,
lever and spring.

Iron Gate Valves: Class 125, NRS.

Iron Globe Valves, NPS 2-1/2 to NPS 12: Class 125.

3.9 HIGH-PRESSURE STEAM VALVE SCHEDULE (MORE THAN 15 PSIG)

A.  Pipe NPS 2 and Smaller:

1

2
3.
4

Ball Valves: Three piece, full port, brass with stainless-steel trim.
Bronze Swing Check Valves: Class 125, bronze disc.

Bronze Gate Valves: Class 125, NRS, bronze.

Globe Valves: Class 125, bronze, disc.

B. Pipe Sizes NPS 2-1/2 and Larger:

1.

hwN

oo

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

High-Performance Buiterfly Valves: Class 150, single flange.

Iron Swing Check Valves: Class 125, metal seats.

Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12; Class 125,
lever and spring.

Iron Gate Valves: Class 125, NRS.

Iron Globe Valves, NPS 2-1/2 to NPS 12: Class 125.

3.10 STEAM-CONDENSATE VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:

01/03/2011
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Ball Valves: Three piece, full port, brass with stainless-steel trim.
Bronze Swing Check Valves: Class 125, bronze disc.

Bronze Gate Valves: Class 125, NRS.

Bronze Globe Valves: Class 125, bronze disc.

B. Pipe NPS 2-1/2 and Larger:

1.

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

High-Performance Butterfly Valves: Class 150, single flange.

Iron Swing Check VValves: Class 125, metal seats.

Iron Swing Check Valves with Closure Control: Class 125, lever and spring.

Iron Gate Valves; Class 125, NRS.

Iron Globe Valves, NPS 2-1/2 to NPS 12:; Class 125.

END OF SECTION
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SECTION 23 05 29
SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Metal pipe supports.

2.  Thermal-hanger shield inserts.
3.  Fastener systems.

4. Equipment supports.
SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation details for the following; include
Product Data for components:

1. Equipment supports.
2.  Pipe Supports

Welding certificates.

QUALITY ASSURANCE

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

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

PART 2 - PRODUCTS

2.1 PRE-APPROVED SYSTEMS
A. Pre-Approved Systems:
1. Mason Industries, OPA-0349.
2. ISAT Industries OPA 0485.
3.  Approved equivalent.
01/03/2011 SUPPORTS FOR HVAC
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2.2 METAL PIPE SUPPORTS
A.  Carbon-Steel Pipe Supports:
1. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
2. Nonmetallic Coatings: Plastic coating, jacket, or liner.
B. Stainless-Steel Pipe Supports:
1.  Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2, Stainless steel.
2.3 THERMAL-HANGER SHIELD INSERTS
A. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate with 100-psig ASTM C 5§52, Type ll cellular glass with 100-psig or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive
strength.
B. For Clamped Systems: Insert and shield shall cover entire circumference of pipe.
C. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below
ambient air temperature.
2.4 FASTENER SYSTEMS
A.  Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.
2.5 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from structural
carbon-steel shapes.
2.6 MISCELLANEOUS MATERIALS
A.  Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.
B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink
and nonmetallic grout; suitable for interior and exterior applications.
1.  Properties: Nonstaining, noncorrosive, and nongaseous.
2.  Design Mix: 5000-psi, 28-day compressive strength.
01/03/2011 SUPPORTS FOR HVAC
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PART 3 - EXECUTION

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

B. Fastener System Installation:

1. Install mechanical-expansion anchors in concrete after concrete is placed and
completely cured. Install fasteners according to manufacturer's written
instructions.

C. Install supports complete with necessary attachments, inserts, bolts, rods, nuts,

washers, and other accessories.
D. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

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

F. Install building attachments within concrete slabs or attach to structural steel. Install
additional attachments at concentrated loads, including valves, flanges, and strainers,
NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts
before concrete is placed; fasten inserts to forms and install reinforcing bars through
openings at top of inserts.

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

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

I Insulated Piping:
1.  Aftach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.

b.  Piping Operating below Ambient Air Temperature: Use thermal-hanger
shield insert with clamp sized to match OD of insert.

¢. Do not exceed pipe stress limits allowed by ASME B31.9 for building
services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier
is indicated. Fill interior voids with insulation that matches adjoining insulation.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.
Shields shall span an arc of 180 degrees.

01/03/2011 SUPPORTS FOR HVAC
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4. Shield Dimensions for Pipe: Not less than the following:

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

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

oo op

5.  Thermal Shields: Install with insulation same thickness as piping insulation.

3.2 EQUIPMENT SUPPORTS

A.  Fabricate structural-steel stands to support equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface
smooth.

3.3 METAL FABRICATIONS

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

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

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

1.  Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4 Finish welds at exposed connections so no roughness shows after finishing and
so contours of welded surfaces match adjacent contours.
3.4 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for
shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted
surfaces.

1.  Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint on miscellaneous metal are specified in Division 09
painting Sections.
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3.5

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

SUPPORT SCHEDULE

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

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

Use nonmetallic coatings on attachments for electrolytic protection where attachments
are in direct contact with copper tubing.

Use carbon-steel pipe supports and attachments for general service applications.

Use stainless-steel pipe stainless-steel attachments for hostile environment
applications.

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

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

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

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

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

1.  Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with,
insulation that matches adjoining insulation.

2.  Protection Shields (MSS Type 40). Of length recommended in writing by
manufacturer to prevent crushing insulation.

3.  Thermal-Hanger Shield Inserts: For supporting insulated pipe.

J. Spring , install the following types:

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

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

K.  Use mechanical-expansion anchors where required in concrete construction.
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END OF SECTION
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:

isolation pads.

Isolation mounts.

Pipe riser resilient supports.
Resilient pipe guides.
Restraining braces and cables.

gk GRS ==

1.2 PERFORMANCE REQUIREMENTS
A.  Wind-Restraint Loading:

1. Basic Wind Speed: 80.

2. Building Classification Category: Ill.

3 Minimum 10 Ib/sq. ft. multiplied by the maximum area of the HVYAC component
projected on a vertical plane that is normal to the wind direction, and 45 degrees
either side of normal.

B. Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: C.
2. _Assigned Seismic Use Group or Building Category as Defined in the IBC: _Iil.

a. Component Importance Factor: 1.0,
b. Component Response Modification Factor: 1.5.
C. Component Amplification Factor: 1.0.
3.  Design Spectral Response Acceleration at Short Periods (0.2 Second).
4, Design Spectral Response Acceleration at 1-Second Period.
1.3 SUBMITTALS
A.  Product Data: For each product indicated.

B. Welding certificates.

C. Field quality-control test reports.
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1.4

QUALITY ASSURANCE

Comply with seismic-restraint requirements in the IBC unless requirements in this
Section are more stringent.

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

PART 2 - PRODUCTS

21

A.

VIBRATION ISOLATORS

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

1. Mason Industries.
2. M.W. Sausse.
3.  Approved equivalent.

Pads: Arranged in single or multiple layers of sufficient stiffness for uniform loading
over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and
factory cut to sizes that match requirements of supported equipment.

1.  Resilient Material: Oil- and water-resistant neoprene.

Mounts: Double-deflection type, with molded, oil-resistant rubber, hermetically sealed
compressed fiberglass, or neoprene isolator elements with factory-drilled,
encapsulated top plate for bolting to equipment and with baseplate for bolting to
structure. Color-code or otherwise identify to indicate capacity range.

1.  Materials: Cast-ductile-iron or welded steel housing containing two separate and
opposing; oil-resistant rubber or neoprene elements that prevent central threaded
element and attachment hardware from contacting the housing during normal
operation.

2.  Neoprene: Shock-absorbing materials compounded according to the standard
for bridge-bearing neoprene as defined by AASHTO.

Pipe Riser Resilient Support: All-directional, acoustical pipe anchor consisting of 2
steel tubes separated by a minimum of 1/2-inch- thick neoprene. Include steel and
neoprene vertical-limit stops arranged to prevent vertical travel in both directions.
Design support for a maximum load on the isolation material of 500 psig and for equal
resistance in all directions.

Resilient Pipe Guides: Telescopic arrangement of 2 steel tubes or post and sleeve
arrangement separated by a minimum of 1/2-inch- thick neoprene. Where clearances
are not readily visible, a factory-set guide height with a shear pin to allow vertical
motion due to pipe expansion and contraction shall be fitted. Shear pin shall be
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2.2

removable and reinsertable to allow for selection of pipe movement. Guides shall be
capable of motion to meet location requirements.

SEISMIC-RESTRAINT DEVICES

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

1. Mason Industries.
2. M.W. Sausse.
3. Or equivalent.

General Requirements for Restraint Components: Rated strengths, features, and
applications shall be as defined in reports by an evaluation service member of ICC-ES.

1.  Structural Safety Factor: Allowable strength in tension, shear, and pullout force
of components shall be at least four times the maximum seismic forces to which
they will be subjected.

Channel Support System: MFMA-3, shop- or field-fabricated support assembly made
of slotted steel channels with accessories for attachment to braced component at one
end and to building structure at the other end and other matching components and with
corrosion-resistant coating; and rated in tension, compression, and torsion forces.

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed
for rigid equipment mountings, and matched to type and size of anchor bolts and studs.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-
coated steel for interior applications and stainless steel for exterior applications. Select
anchor bolts with strength required for anchor and as tested according to ASTM E 488.
Minimum length of eight times diameter.

PART 3 - EXECUTION

3.1 APPLICATIONS
A.  Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select
sizes of components so strength will be adequate to carry present and future static and
seismic loads within specified loading limits.
3.2 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
A.  Equipment Resfraints:
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3.3

3.4

1. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch.

2. Install seismic-restraint devices using methods approved by an evaluation
service member of ICC-ES providing required submittals for component.

Install seismic-restraint devices using methods approved by an evaluation service
member of ICC-ES providing required submittals for component.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to
provide resilient media between anchor bolt and mounting hole in concrete base.

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling
holes for anchors. Do not damage existing reinforcing or embedded items during
coring or drilling. Notify the structural engineer if reinforcing steel or other
embedded items are encountered during drilling. Locate and avoid prestressed
tendons, electrical and telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has
achieved full design strength.

3.  Wedge Anchors: Protect threads from damage during anchor installation.
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the
structural element to which anchor is to be fastened.

4,  Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior and stainless-steel anchors for
exterior applications.

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in piping where they cross seismic joints, where adjacent
sections or branches are supported by different structural elements, and where the
connections terminate with connection to equipment that is anchored to a different
structural element from the one suppeorting the connections as they approach
equipment. Comply with requirements in Division 23 Section "Hydronic Piping" for
piping flexible connections.

FIELD QUALITY CONTROL

Perform tests and inspections.

Tests and Inspections:

1.  Provide evidence of recent calibration of test equipment by a testing agency
acceptable to authorities having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage

device to restrained component (unless postconnection testing has been
approved), and with at least seven days' advance notice.

01/03/2011 VIBRATION AND SEISMIC CONTROLS FOR

HVAC PIPING AND
230548-4



3.  Obtain Architect's approval before transmitting test loads to structure. Provide
temporary load-spreading members.

Test at least four of each type and size of installed anchors and fasteners
selected by Architect.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

If a device fails test, modify all installations of same type and retest until
satisfactory results are achieved.

E

LND>O

C. Remove and replace malfunctioning units and retest as specified above.

D. Prepare test and inspection reports.

3.5 ADJUSTING

A.  Adjust isolators after piping system is at operating weight.

B. Adjust limit stops on restrained spring isolators to mount equipment at normal
operating height. After equipment installation is complete, adjust limit stops so they are
out of contact during normal operation.

C. Adjust active height of spring isolators.

D. Adjust restraints to permit free movement of equipment within normal mode of

operation.

END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

tal

Equipment labels.
Warning signs and labels.
Pipe labels.

Duct labels,

1.2 SUBMITTAL

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

PART 2 - PRODUCTS

21 EQUIPMENT LABELS

A.  Metal Labels for Equipment:

1.

Material and Thickness: Brass, 0.032-inch Stainless steel, 0.025-inch Aluminum,
0.032-inch or anodized aluminum, 0.032-inch minimum thickness, and having
predrilled or stamped holes for attachment hardware.

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

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

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

B. Plastic Labels for Equipment:

1.
2.
3.
4
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Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
Letter Color: Black.

Background Color: White.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.

IDENTIFICATION FOR HVAC PIPING
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5. Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

7.  Fasteners: Stainless-steel rivets or self-tapping screws.

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

substrate.

C. Label Content: Include equipment’'s Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus
the Specification Section number and title where equipment is specified.

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

2.2 WARNING SIGNS AND LABELS

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

B. Letter Color: Black.

C.  Background Color: Yellow or Orange.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

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

F.  Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering.

G. Fasteners: Stainless-sieel rivets or self-tapping screws.

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

1. Label Content: Include caution and warning information, pius emergency notification
instructions.

01/03/2011 IDENTIFICATION FOR HVAC PIPING

AND EQUIPMENT
230553-2



2.3

PIPE LABELS

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

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

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

Pipe Label Contents: Include identification of piping service using same designations
or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

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

2.  Lettering Size: At least 1-1/2 inches high.

PART 3 - EXECUTION

3.1

A

3.2

3.3

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of
identification devices, including dirt, oil, grease, release agents, and incompatible
primers, paints, and encapsulants.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment,

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

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

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.

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

4. At access doors, manholes, and similar access points that permit view of
concealed piping.

5. Near major equipment items and other points of origination and termination.
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Spaced at maximum intervals of 50 feet along each run. Reduce intervals fo 25
feet in areas of congested piping and equipment.
On piping above removable acoustical ceilings. Omit intermediately spaced

labels.

B. Pipe Labet Color Schedule;

1.

01/03/2011

Chilled-Water Piping:

a. Background Color: Green.

b. Letter Color: White.

Condenser-Water Piping:

a. Background Color: Green.

b. Letter Color: White.

Heating Water Piping:

a. Background Color: Yellow.

b. Letter Color. Black.
Low-Pressure Steam Piping:

a. Background Color: Black.
b.  Letter Color; Yellow.

High-Pressure Steam Piping:

a. Background Color: Black.
b.  Letter Color: Red.

END OF SECTION
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 SUMMARY
1. Balancing Hydronic Piping Systems:

a.  Constant-flow hydronic systems.

1.2 DEFINITIONS

AABC: Associated Air Balance Council.

NEBB: National Environmental Balancing Bureau.
TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

m o o w »

TAB Specialist: An entity engaged to perform TAB Work.

1.3 SUBMITTALS
A.  Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed,
submit TAB strategies and step-by-step procedures as specified in "Preparation”
Article.

B. Certified TAB reports.

1.4 QUALITY ASSURANCE
A. TAB Contractor Qualifications: Engage a TAB entity certified by AABC.
1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC.
2.  TAB Technician: Employee of the TAB contractor and who is certified by AABC
as a TAB technician.
B. Certify TAB field data reports and perform the following:

1.  Review field data reports to validate accuracy of data and to prepare certified
TAB reports.

01/03/2011 TESTING, ADJUSTING, AND
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2. Certify that the TAB team complied with the approved TAB plan and the
procedures specified and referenced in this Specification.

TAB Report Forms: Use standard TAB contractor's forms approved by Owner and
Engineer.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in
ASHRAE 111, Section 5, "Instrumentation."

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems' designs that may preclude proper TAB of systems and
equipment.

Examine systems for installed balancing devices, such as test ports, gage cocks,
thermometer wells, flow-control devices, balancing valves and fittings. Verify that
[ocations of these balancing devices are accessible.

Examine the approved submittals for systems and equipment.

Examine design data including system descriptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about systems and equipment controls.

Examine equipment performance data including fan and pump curves.

1. Relate performance data to Project conditions and requirements, inciuding
system effects that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system.

2. Calculate system-effect factors to reduce performance ratings of equipment
when installed under conditions different from the conditions used to rate
equipment performance.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine strainers. Verify that startup screens are replaced by permanent screens with
indicated perforations.

Examine three-way valves for proper installation for their intended function of diverting
or mixing fluid flows.
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3.2

3.3

Examine heat-transfer coils for correct piping connections and for clean and straight
fins.

Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interiocks and controls on equipment.

Report deficiencies discovered before and during performance of TAB procedures.
Observe and record system reactions to changes in conditions. Record default set
points if different from indicated values.

PREPARATION

Prepare a TAB plan that includes strategies and step-by-step procedures.

Complete system-readiness checks and prepare reports. Verify the following:
Permanent electrical-power wiring is complete.

Hydronic systems are filled, ciean, and free of air.

Automatic temperature-contro! systems are operational.

Equipment and access doors are securely closed.
Isolating and balancing valves are open and control valves are operational.

oRGN=

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Total System Balance" ASHRAE 111 and
in this Section.

Cut insulation, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

1.  After testing and balancing, patch probe holes in with same material and
thickness to match existing.

2. Install and join new insulation that matches removed materials. Restore
insulation, coverings, vapor barrier, and finish according to match existing.

Mark equipment and balancing devices, valve position indicators, and similar controls
and devices, with paint or other suitable, permanent identification material to show final
settings.

Take and report testing and balancing measurements in inch-pound (IP) units.
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3.4 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A. Prepare test reports with pertinent design data, and number in sequence starting at
pump to end of system. Check the sum of branch-circuit flows against the approved
pump flow rate. Correct variations that exceed plus or minus 5 percent.

B. Prepare schematic diagrams of systems' "as-built" piping layouts.

C. Prepare hydronic systems for testing and balancing according to the following, in
addition to the general preparation procedures specified above:

1.
2.
3

Open all manual valves for maximum flow.

Check liquid level in expansion tank.

Check makeup water-station pressure gage for adequate pressure for hlghest
vent.

Check flow-control valves for specified sequence of operation, and set at
indicated flow.

Set differential-pressure control valves at the specified differential pressure, Do
not set at fully closed position when pump is positive-displacement type unless
several terminal valves are kept open.

Set system controls so automatic valves are wide open to heat exchangers.
Check pump-motor load. If motor is overloaded, throttle main flow-balancing
device so motor nameplate rating is not exceeded.

Check air vents for a forceful liquid flow exiting from vents when manually
operated.

3.5 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

A. Measure water flow at pumps. Use the following procedures except for positive-
displacement pumps:

1
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Verify impeller size by operating the pump with the discharge valve closed. Read
pressure differential across the pump. Convert pressure to head and correct for
differences in gage heights. Note the point on manufacturer's pump curve at
zero flow and verify that the pump has the intended impeller size.

a. If impeller sizes must be adjusted to achieve pump performance, obtain
approval from Owner and comply with requirements in Division 23 Section
"Hydronic Pumps."

Check system resistance. With all valves open, read pressure differential across
the pump and mark pump manufacturer's head-capacity curve. Adjust pump
discharge valve until indicated water flow is achieved.

a.  Monitor motor performance during procedures and do not operate motors
in overload conditions.

Verify pump-motor brake horsepower. Calculate the intended brake horsepower
for the system hased on pump manufacturer's performance data. Compare

TESTING, ADJUSTING, AND
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calculated brake horsepower with nameplate data on the pump motor. Report
conditions where actual amperage exceeds motor nameplate amperage.
4, Report flow rates that are not within plus or minus 10 percent of design.

B.  Measure flow at all automatic flow control valves to verify that valves are functioning as
designed.

C. Measure flow at all pressure-independent characterized control valves, with valves in
fully open position, to verify that valves are functioning as designed.

D. Set calibrated balancing valves, if installed, at calculated presettings.

E. Measure flow at all stations and adjust, where necessary, to obtain first balance.

1.  System components that have Cv rating or an accurately cataloged flow-
pressure-drop relationship may be used as a flow-indicating device.

F. Measure flow at main balancing station and set main balancing device to achieve flow
that is 5 percent greater than indicated flow.

G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
1. Determine the balancing station with the highest percentage over indicated flow.
2. Adjust each station in turn, beginning with the station with the highest percentage

over indicated flow and proceeding to the station with the lowest percentage over
indicated flow.
3.  Record settings and mark balancing devices.

H. Measure pump flow rate and make final measurements of pump amperage, voltage,
rom, pump heads, and systems' pressures and temperatures including outdoor-air
temperature.

Measure the differential-pressure-control-valve seitings existing at the conclusion of
balancing.

J. ~ Check settings and operation of each safety valve. Record settings.

3.6 PROCEDURES FOR MOTORS

A.  Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following
data
1 Manufacturer's name, model number, and serial number.

2 Motor horsepower rating.
3. Motor rpm.
4.  Efficiency rating.
5 Nameplate and measured voltage, each phase.
6 Nameplate and measured amperage, each phase.
7 Starter thermal-protection-element rating.
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Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds
varying from minimum to maximum. Test the manual bypass of the controller to prove
proper operation. Record observations including name of controller manufacturer,
model number, serial number, and nameplate data.

3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING
SYSTEMS

A. Perform a preconstruction inspection of existing equipment that is to remain and be
reused.

1. Measure motor voltage and amperage. Compare the values to motor nameplate
information.

2.  Check the refrigerant charge.

3.  Check the condition of filters.

4.  Check the condition of coils.

5. Check bearings and other lubricated parts for proper lubrication.

6. Report on the operating condition of the equipment and the results of the
measurements taken. Report deficiencies.

B. Before performing testing and balancing of existing systems, inspect existing
equipment that is to remain and be reused to verify that existing equipment has been
cleaned and refurbished. Verify the foliowing:

1. New filters are installed.
2.  Coils are clean and fins combed.
3.  Bearings and other parts are properly lubricated.
4,  Deficiencies noted in the preconstruction report are correcied.
3.8 TOLERANCES
A.  Set system's water flow rates within the following tolerances:
1. Heating-Water Flow Rate: Plus or minus 10 percent.
2.  Cooling-Water Flow Rate: Plus or minus 10 percent.
3.9 REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents
as specified in "Examination” Article, prepare a report on the adequacy of design for
systems' balancing devices. Recommend changes and additions to systems'
balancing devices to facllitate proper performance measuring and balancing.
Recommend changes and additions to sysiems and general construction to allow
access for performance measuring and balancing devices,

B. Status Reports: Prepare monthly progress reporis to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and
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3.10

problems found in systems being tested and balanced. Prepare a separate report for
each system and each building floor for systems serving multiple floors.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed
by the certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

Final Report Contents: In addition to certified field-report data, include the following:

Pump curves.

Manufacturers' test data.

Field test reports prepared by system and equipment instailers.

Other information relative to equipment performance; do not include Shop
Drawings and product data.

PN

General Report Data: In addition to form titles and entries, include the following data:

Title page.

Name and address of the TAB contractor.

Project name.

Project location.

Engineer's name and address.

Contracior's name and address,

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents including the following:

PR IS S PR

-
.

a. Indicated versus final performance.

b.  Notable characteristics of systems.

c. Description of system operation sequence if it varies from the Contract
Documents.

11. Nomenclature sheets for each item of equipment.

12. Data for terminal units, including manufacturer's name, type, size, and fittings.

13. Notes to explain why certain final data in the body of reports vary from indicated
values.

14. Test conditions for pump performance forms including the following:

a.  Conditions of filters.
b.  Cooling coil, wet- and dry-buib conditions.
c. Other system operating conditions that affect performance,
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D. System Diagrams: Include schematic layouts of air and hydronic distribution systems.
Present each system with single-line diagram and include the following:

Water and steam flow rates.

Pipe and valve sizes and locations.
Terminal units.

Balancing stations.

Position of balancing devices.

aorN=

3.11 ADDITIONAL TESTS

A.  Within 90 days of completing TAB, perform additional TAB to verify that balanced
conditions are being maintained throughout and to correct unusual conditions.

B. Seasonal Periods: |f initial TAB procedures were not performed during near-peak

summer and winter conditions, perform additional TAB during near-peak summer and
winter conditions.

END OF SECTION
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SECTION 23 07 19
HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes insulating the following HVAC piping systems:
1. Heating hot-water piping, outdoors.
B.  Related Sections:

1. Division 23 Section "HVAG Equipment Insulation.”

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

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.

1. Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger,

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each type of insulation.

4. Detail insulation application at elbows, fittings, flanges, valves, and speciaities for
each type of insulation.

5. Detail removable insulation at piping specialties.

8.  Detail application of field-applied jackets.

7. Detail application at linkages of control devices.

C.  Field quality-control reports.

1.3 QUALITY ASSURANCE

A. Surface-Burning Characteristics: For insulation and related materials, as determined
by testing identical products according to ASTM E 84, by a testing and inspecting

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or jess.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or jess.
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PART 2 - PRODUCTS

2.1 INSULATION MATERIALS
A.  Products shall not contain asbestos, lead, mercury, or mercury compounds.
B. Products that come in contact with stainless steel shall have a leachable chloride
content of less than 50 ppm when tested according to ASTM C 871.
C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795,
D. Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.
E. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials.
Comply with ASTM C 534, Type | for tubular materials.
1. Products: Subject to compliance with requirements, provide one of the following:
a.  Aeroflex USA, Inc.; Aerocel.
b.  Armacell LLC; AP Armaflex.
c. K-Flex USA,; Insul-Lock, Insul-Tube, and K-FLEX LS.
22 ADHESIVES
A.  Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
B.  Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II,
Class I.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Aeroflex USA, Inc.; Aeroseal.
b.  Armacell LLC; Armaflex 520 Adhesive.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 85-75.
d. K-Flex USA; R-373 Contact Adhesive.
2.  For indoor applications, use adhesive that has a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
3.  Use adhesive that complies with the testing and product requirements of the
California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers," including 2004 Addenda.
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23 MASTICS
A.  Materials shall be compatible with insulation materials, jackets, and substrates; comply
with MIL-PRF-198565C, Type II.
1. For indoor applications, use mastics that have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
B.  Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.
1. Products: Subject to compliance with requirements, provide one of the following:
a.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 30-80/30-90.
b.  Vimasco Corporation; 749.
2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-
il dry film thickness.
3. Service Temperature Range: Minus 20 to plus 130 deg F.
4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
5.  Color: White.
C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.
1. Products: Subject to compliance with requirements, provide one of the following:
a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-10.
b. Eagle Bridges - Marathon Industries; 550.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 46-50.
d. Mon-Eco Industries, Inc.; 55-50.
e. Vimasco Corporation; WC-1/\WC-5.
2. Water-Vapor Permeance: ASTMF 1249, 1.8 psmms at 0.0625-inch dry film
thickness.
3. Service Temperature Range: Minus 20 to plus 180 deg F.
4.  Solids Content: 60 percent by volume and 66 percent by weight.
5. Color: White.
2.4 SEALANTS
A.  FSK and Metal Jacket Flashing Sealants:
1. Producis: Subject to compliance with requirements, provide one of the following:
a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-76.
b. Eagle Bridges - Marathon Industries; 405.
01/03/2011 HVAC PIPING INSULATION
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c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 95-44,
d.  Mon-Eco Industries, Inc.; 44-05.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: iinus 40 to plus 2560 deg .

Color: Aluminum,

For indoor applications, use sealants that have a VOC content of 420 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Use sealants that comply with the testing and product requirements of the
California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers," including 2004 Addenda.

POAON

~

2,6 FIELD-APPLIED JACKETS
A.  Field-applied jackets shall comply with ASTM C 921, Typel, unless otherwise
indicated.
B.  Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005,
Temper H-14.
1. Products: Subject to compliance with requirements, provide one of the following:
a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; Metal Jacketing Systems.
b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.
C. RPR Products, Inc.; Insul-Mate.
2. Finish and thickness are mdlcated in field-applied jacket schedules
3. Factory-Fabricated Fitting Covers:
a. Same material, finish, and thickness as jacket,
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
C. Tee covers.
d.  Flange and union covers.
e. Endcaps.
f. Beveled collars.
g. Valve covers.
h. Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.
2.6 SECUREMENTS
A.  Aluminum Bands: ATTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 3/4 inch wnde with wing seal or closed seal.
1. Products: Subject to compliance with requirements, provide one of the following:
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a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Surface Preparation. Clean and dry surfaces to receive insulation. Remove materials
that will adversely affect insulation application.

B.  Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

C. Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless-steel surfaces, use demineralized water.
3.2 GENERAL INSTALLATION REQUIREMENTS
A. Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping including fittings, valves, and

specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses
required for each item of pipe system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket
in either wet or dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

G. Keep insulation materials dry during application and finishing.

H.  Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

l. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. Forinsulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
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structure. Taper and seal ends at attachment to structure with vapor-barrier
mastic.

Install insert materials and install insulation to tightly join the insert. Seal
insulation to insulation inserts with adhesive or sealing compound recommended
by insulation material manufacturer.

Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

K.  Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1.
2

Draw jacket tight and smooth.

Cover circumferential joints with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples
along both edges of strip, spaced 4 inchas o.c.

Overlap jacket longitudinal seams at least 1-1/2 inchas. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 2 inchas
o.c.

a. For below-ambient services, apply vapor-barrier mastic over stapies.

Cover joints and seams with tape, according to insulation material manufacturer's
written instructions, to maintain vapor seal.

Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to pipe flanges and fittings.

M.  Cut insulation in a manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

N.  Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

O. Repair damaged insulation facings by applying same facing materia! over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and
seal patches similar to butt joints.

P. For above-ambient services, do not install insulation to the following:

ogohon=
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Vibration-control devices.

Testing agency labels and stamps.
Nameplates and data plates.
Manholes.

Handholes.

Cleanouts.

HVAC PIPING INSULATION
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3.3 PENETRATIONS
A.  Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3.  Extend jacket of outdoor insulation outside roof flashing at least Z inchas below
top of roof flashing.

4.  Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation
flush with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing
at least 2 inches.

4.  Seal jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire

Rated): Install insulation continuously through walls and partitions.

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Division 07 Section "Penetration Firestopping" for
firestopping and fire-resistive joint sealers.

F.  Insutation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2.  Seal penetrations through fire-rated assemblies. Comply with requirements in
Division 07 Section "Penetration Firestopping.”

3.4 GENERAL PIPE INSULATION INSTALLATION
A.  Requirements in this article generally apply to all insulation materials except where
more specific requirements are specified in various pipe insulation material installation
articles.
01/03/2011 . HVAC PIPING INSULATION
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B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other
specialties with continuous thermal and vapor-retarder integrity unless otherwise
indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made

from same material and density as adjacent pipe insulation. Each piece shall be
butted tightly against adjoining piece and bonded with adhesive. Fill joints,
seams, voids, and irregular surfaces with insulating cement finished to a smooth,
hard, and uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of
same material and thickness as used for adjacent pipe. Cut sectional pipe
insulation to fit. Butt each section closely to the next and hold in place with tie
wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker. For valves, insulate up to
and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints,
seams, and irregular susfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, and
irregular surfaces with insulating cement. Insulate strainers so strainer basket
flange or plug can be easily removed and replaced without damaging the
insulation and jacket. Provide a removable reusable insulation cover. For below-
ambient services, provide a design that maintains vapor barrier.

8. Insulate flanges and unions using a section of oversized preformed pipe
insulation. Overlap adjoining pipe insulation by not less than two times the
thickness of pipe insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulaled surfaces with a layer of finishing cement and coat
with a mastic. Install vapor-barrier mastic for below-ambient services and a
breather mastic for above-ambient services. Reinforce the mastic with fabric-
reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour.

8.  For services not specified to receive a field-applied jacket except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC
covers to adjoining insulation facing using PVC tape.

9.  S8tencil or label the outside insulation jacket of each union with the word "union.”
Match size and color of pipe labels.

C. insulate instrument connections for thermometers, pressure gages, pressure
temperature taps, test connections, flow meters, sensors, switches, and transmitters on
insulated pipes. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing
sealant.

D. Install removable insulation covers at locations indicated. [Installation shall conform to
the following:
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1.  Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Install same insulation jacket as
adjoining pipe insulation.

2. When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union long at least two times the insulation thickness
over adjacent pipe insulation on each side of flange or union. Secure flange
cover in place with stainless-steel or aluminum bands. Select band material
compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges,
except divide the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting
of mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its
attached insulation, to flanges with tie wire. Extend insulation at least 2 inchas
over adjacent pipe insulation on each side of valve. Fill space between fiange or
union cover and pipe insulation with insulating cement. Finish cover assembly
with insulating cement applied in two coats. After first coat is dry, apply and
trowel second coat to a smooth finish.

5, Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.
B.  Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of sheet
insulation of same thickness as pipe insulation.

4.  Secure insulation to flanges and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface
being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface
being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation
when available.
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3.6

3.7

3.8

2 When preformed valve covers are not available, install cut sections of pipe and
sheet insulation to valve body. Arrange insulation to permit access to packing
and to allow valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of
air to surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and
end joints. Overlap longitudinal seams arranged f{o shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless-steel bands 12 inches o.¢. and at end joints.

FINISHES

Pipe Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint
system identified below and as specified in Division 09 painting Sections.

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two
coats of insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainiess-steel jackets.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by
removing field-applied jacket and insulation in layers in reverse order of their
installation. Extent of inspection shall be limited to three locations of straight
pipe, three locations of threaded filtings, three locations of welded fittings, two
locations of threaded strainers, two locations of welded strainers, three locations
of threaded valves, and -three locations of flanged valves for each pipe service
defined in the "Piping Insulation Schedule, General" Article.

All insulation applications will be considered defective Work if sample inspection
reveals noncompliance with requirements.
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3.9

PIPING INSULATION SCHEDULE, GENERAL

A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material is
listed for a piping system, selection from materials listed is Contractor's option.

B. tems Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1. Drainage piping located in crawl spaces.

2, Underground piping.

3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
3.10 QUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A.  Install jacket over insulation material. For insulation with factory-applied jacket, instali
the field-applied jacket over the factory-applied jacket.

B.  If more than one material is listed, selection from materials fisted is Contractor's option.

C. Piping, Concealed:

1.  None.
D. Piping, Exposed:
1. PVC: 40 miisthick.
END OF SECTION
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SECTION 23 09 83

SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1- GENERAL

1.1 ABSORPTION CHILLER CH-4

A.  Philosophy of Operation:

1.

The absorption chiller CH-4 will operate continuously as a based chiller any time
the campus chilled water load is greater that 175 tons provided that the
cogeneration plant is operating at sufficient capacity to provide the required heat
through the heat recovery system. The heat recovery loop from the engine
generator system will provide the source of energy to operate the absorption
chiller.

If the campus chilled water load is less than 175 tons, the central BMS will shut
down the chiller and the heat recovery loop will bypass the absorption chiller.
The Enercon control system will continue to operate the heat recovery loop and
provide heat to the heating hot water system through a heat exchanger.

If the engine generator plant cannot provide sufficient heat for heat recovery
either through equipment down time, failure or low load conditions, the Enercon
system will signal the BMS to shut down chiller CH-4.

B. Sequence of Operation:

1.

A single cell, open induced draft cooling tower will provide a dedicated source of
condenser water to chiller CH-4. Only cooling tower CT-4 can provide
condenser water to CH-4. Condenser water supply temperature to CH-4 shall be
controlled by modulating the cooling tower fan speed and the bypass control
valve in unison to maintain temperature.

C.  Chiller CH-4 Control (Reference P&ID Drawing No. M-543;

The chiller can be manually started by the operator through the BMS interface.
Alternatively, upon a call to enable chiller CH-4 through the BMS, the automatic
sequence will be as follows:

Prior to starting the chiller, the BMS shall step through each sequence in the
order below and verify the following:

D.  System Verification:

01/03/2011

The chilled water load is greater than 175 tons.

Enercon signal approving chilled water generation through the heat recovery
system.

Condenser water pump CT-5 or CWP-6 has started.

Cooling tower CT-4 has started.

Primary chilled wate pump PCHWRP-3 or PCHWP-4 has started.
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E. Chiller Interlock:

1.

2.

Condenser water pump verification contact in the chiller control panel has closed
and verified condenser water flow.

Chilled water pump verification contact in the chiller panel has closed and verified
chilled water flow.

The BMS shall signal isolation control valve FCV-11 open 5 seconds after
primary chilled water pump run status is confirmed. When the end switch on
FCV-11 has confirmed that the valve is open (approx. 22 seconds), chiller CH-4
shall be commanded to run. If the end switch contact does not indicate valve
open position within 80 seconds, the BMS shall shut down the CH-4 sequence
and switch to the next chilier in the rotation.

If the chiller is commanded to start, and a chiller run status is not returned from
the chiller control panel within a predetermined time, a chiller fail alarm is
activated at the BMS. The BMS will in turn down the CH-4 sequence and switch
to the next chiller in the rotation.

If the BMS receives a common trouble alarm from the chiller —on-board control
panel, an alarm shall be indicated at the BMS which in turn shall shut down the
CH-4 sequence and switch to the next chiller in the rotation.

F.  Sequence of Operations:

1:

Once the safeties outlined above are confirmed, chiller CH-4 shall operate as
follows:

a.  The chiller water supply temperature shall be manually set at 44F at the
chiller control panel. The BMS shall have the ability to reset the chilled
water supply temperature setpoint manually from the BMS user interface.

b.  The chiller shall energize and control all internal components through it’s
on-board control panel.

C. Prior to chiller start, control valve TCV-1 shall be in the full bypass position
around the chiller generator. After the chiller is enable, TCV-1 shall
modulate to maintain chilled water discharge temperature setpoint. TCV:1
shall be controlled directly from chiller CH-4 on-board control panel,
(Reference P&ID drawings no. M-553).

d.  The BMS shall monitor chilled water supply temperature from chiller CH-4
through the temperature sensor.

e.  Chilled water flow from the primary chilled water loop to chiller CH-4 shall
be balanced by a pressure independent balancing valve, preset to 705
GPM/

G.  Chilled Water Load (Reference P&ID Drawings No. M-545):

1.
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The BMS shall calculate the total campus chilled water load (in tons) as follows:

a. Measure chilled water supply temperature through the temperature
sensor and chilled water return temperature through the temperature
sensor in the Jail chilled water loops.

b.  Measure flow in the Jail chilled water loop through flow sensor FM-1.

c. Calculate the total tons in the Jail chilled water loop through BTU
calculation.
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d. Measure chilled water supply temperature through the temperature and
chilled water return temperature through sensor the temperature in the
Courthouse/Juvenile Detention chilled water loop.

e.  Measure flow in the Courthouse/Juvenile Detention chilled water loop flow
sensor FM-1.

f. Calculate the total tons in the Courthouse/Juvenile Detention chilled water
loop through a BTU calculation.

g. Sum the calculated tons for the Jail and Courthouse/Juvenile Detention.

h. If the calculated chilled water tons are greater than 175 tons, chiller CH-4
may be enabled.

H.  Encorp Permissive (Reference P&IS Drawings No. M-531 and M-532);
1. Chiller CH-4 shall be enabled by the BMS upon confirming the following:

a. Signal from Encorp confirming that at least one engine-generator set is in
operation.

b.  Signal from Encorp indicating that at least 3000 MBH of heat is available in
the heat recovery system as calculated by the on-board Onicon BTU
meter.

. Condenser Water Pumps CWP-5 and CWP-6 Control (Reference P&ID Drawings No.
M-552):

1. The condenser water pumps can be started by the motor control center (MCC)
mounted Hand-Off-Automatic (HOA) switch. Status is displayed at the MCC
mounted indicating lamps.

2. Alternatively, upon a call to enable chiller CH-4 through the BMS, the lead
condenser water shall start automatically under the following sequence:

a. The lead condenser water pump shall alternate monthly between pump
CWP-5 and pump CWP-6.

b.  If the lead pump is commanded to start, and a pump run status is not
returned from the pump current transmitter (CT) within a predetermined
time, a pump fail alarm is activated at the BMS. The BMS will in tumn
switch to the lag pump.

c. If the lag pump is commanded to start, and a pump run status is not
returned from the pump current transmitter (CT) within a predetermined
time, a pump fail alarm is activated at the BMS. The BMS will shut down
chiller CH-4 sequence and in turn switch to the next chiller in rotation.

d. The pump status current transmitter for each pump shall be field
adjustable.

€. Once the condenser water pump has started, and the status is confirmed at
the BMS, the pump will run continuously at constant speed as long as
chiller CH-4 is operating.

J.  Cooling Tower CT-4 Fan Control (Reference P&ID Drawings No. M-551 and M-552):

1. The cooling tower fan can be started by the VFD mounted Hand-Off-Auto switch
in the Hand mode. Status is displayed at the VFD mounted indicating lamps.
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Alternatively, upon a call to enable chiller CH-4 through the BMS, cooling tower
CT-4 shall start automatically under the following sequence:

a. Enable cooling tower CT-4 fan start through variable frequency drive VFD-
5. .

b. If the VFD is commanded to start, and VFD run status is not returned from
the VFD within a predetermined time, a VFD fail alarm is activated at the
BMS. The BMS wili in turn switch to the next chiller in rotation.

C. If a common trouble alarm is received through the VFD at the BMS, the
BMS will disable VFD-5, shut down chiller CH4 and it’s auxiliary equipment,
and switch to the next chiller in rotation.

d, If the vibration switch contact is open, an alarm is activated at the BMS and
the BMS will in turn switch to the next chiller in rotation.

e.  The condenser water supply temperature is at least 36F as sensed by
temperature sensor [l in the condenser water pump suction manifold.

Once all safeties as outlined above are confirmed for VFD-5 through the BMS,
the fan speed shall be controlled as follows:

a.  Set the fan speed through VFD-5 to 20% of maximum speed (12Hz).

b, Increase fan speed in increments to maintain a condenser water supply
temperature of 80F maximum.
c. If the condenser water supply temperature increases to 90F, and stays

constant or greater for a period of 30 minutes, the BMS shall shut down
chiller CH-4 and it's auxiliary equipment and switch to the next chiller in
rotation.

if the condenser water supply temperature is below 68F, the BMS shall stop the
cooling tower fan through VFD-5 and shall modulate the eooling tower bypass
control valve TCV-3 to maintain a condenser water supply temperature of 68F
minimum. The condenser water supply temperature and return temperature shall
be monitored continuously by the BMS through the temperature sensors. The
bypass valve TCV-3 shall be closed to the bypasss prior to starting cooling tower
CT-4 fan.

The cooling tower chemical treatment tanks and injection pumps (CFT-1 and
CFT-2), TDS monitoring and blowdown shall be controlled through a local control
panel, independent of the BMS. Meters shall be provided on the cooling tower
water make-up line and the condenser water blowdown fine for measuring
cumulative flow. The meters shall not be connected to the BMS.

K.  Primary Chilled Water Pump PCHWP-3 and PCHWP-4 Control:

1.

01/03/2011

The primary chilled water pumps can be started by the motor control center
(MCC) mounted Hand-Off-Automatic (HOA) switch. Status is displayed at the
MCC mounted indicating lamps.

Alternatively, upon a call o enable chiller CH-4 through the BMS, the lead chilled
water pump shall start automatically under the following sequence:

a. The lead chilled water pump shall normally be PCHWP-4,
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The lag pump shall normally he PCHWP-3. In the event that chiller CH-3
(Gas absorption chiller) is enabled, primary chilled water pump PCHWP-2
shall be given priority as the lead pump with chiller CH-3. There will be no
lag pump for CH-4 when CH-3 is running.

If the lead pump is commanded to start, and a pump run status is not
returned from the pump current transmitter (CT) within a predetermined
time, a pump fail alarm is activated at the BMS. The BMS will in turn switch
to the lag pump. '

If the lag pump is commanded to start (when available), and a pump run
status is not returned from the pump current transmitter (CT) within a
predetermined time, a2 pump fail alarm is activated at the BMS. The BMS
will shut down chiller CH-4 sequence and in furn switch to the next chiller in
rotation.

Once the chilled water pump has started, and the status is confirmed at the
BMS, the pump will run continuously at constant speed as long as chiller
CH-4 is operating.

END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes pipe and fitting materials, joining methods, special-duty valves,
and specialties for the following:

SN~

Hot-water heating piping.
Makeup-water piping.
Condensate-drain piping.
Blowdown-drain piping.

Air-vent piping.

Safety-valve-inlet and -outlet piping.

B. See Division 23 Section "Hydronic Pumps” for pumps, motors, and accessories for
hydronic piping.

1.2 PERFORMANCE REQUIREMENTS

A.  Hydronic piping components and installation shall be capable of withstanding the
following minimum working pressure and temperature:

ooruN=

Hot-Water Heating Piping: 150 psig at 250 deg F.

Makeup-Water Piping: 80 psig at 150 deg F.

Condensate-Drain Piping: 150 deg F.

Blowdown-Drain Piping: 200 degF.

Air-Vent Piping: 200 deg F.

Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system
to which it is attached.

1.3 SUBMITTALS

A. Product Data: For each type of the following:

1.
2.
3
4,
5.
6
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Plastic pipe and fittings with solvent cement.

Pressure-seal fittings.

Valves. Include flow and pressure drop curves based on manufacturer's testing
for calibrated-orifice balancing valves and automatic flow-control valves.

Air control devices.

Chemical treatment.

Hydronic specialties.

HYDRONIC PIPING
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1.4

Shop Drawings: Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors,
hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and
attachments of the same to the building structure. Detail location of anchors, alignment
guides, and expansion joints and loops.

Field quality-control test reports.

Operation and maintenance data.

QUALITY ASSURANCE

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for
materials, products, and installation. Safety valves and pressure vessels shall bear the
appropriate ASME label. Fabricate and stamp air separators and expansion tanks to
comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

PART 2 - PRODUCTS

21 COPPER TUBE AND FITTINGS
A.  Drawn-Temper Copper Tubing: [ASTM B 88, Type L] [ASTM B 88, Type M).
B. Annealed-Temper Copper Tubing: ASTM B 88, Type K.
C. DWWV Copper Tubing: ASTM B 3086, Type DWV.
D.  Wrought-Copper Fittings: ASME B16.22.

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

one of the following:

a.  Anvil International, Inc.

b.  S.P. Fittings; a division of Star Pipe Products.
c.  \Victaulic Company.

2. Grooved-End Copper Fittings: ASTM B 75, copper tube or ASTM B 584, bronze
casting.

3.  Grooved-End-Tube Couplings: Rigid pattern, unless otherwise indicated;
gasketed fitting. Ductile-iron housing with keys matching pipe and fitting
graoves, EPDM gasket rated for minimum 230 deg F for use with housing, and
steel bolts and nuts.

E.  Wrought-Copper Unions: ASME B16.22.
2.2 STEEL PIPE AND FITTINGS
A.  Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall
thickness as indicated in Part 3 "Piping Applications” Article.
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Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in Part 3
"Piping Applications" Article.

Malleable-lIron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in
Part 3 "Piping Applications" Article.

Malleable-lron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in
Part 3 "Piping Applications” Article.

Cast-lron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250;
raised ground face, and bolt holes spot faced as indicated in Pari 3 “Piping
Applications" Article.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5,
including bolts, nuts, and gaskets of the following material group, end connections, and
facings:

1. Material Group: 1.1.

2. End Connections: Butt welding.
3.  Facings: Raised face.
G
1.

G. rooved Mechanical-Joint Fittings and Couplings:
Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a.  Anvil International, Inc.
b.  Central Sprinkler Company; a division of Tyco Fire & Building Products.
c. National Fiitings, Inc.
d.  S. P. Fittings; a division of Star Pipe Products.
e.  \Victaulic Company.

2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M,
Grade 32510 malleable iron; ASTM A 53/A 53M, TypeF, E, or S, Grade B
fabricated steel; or ASTM A 1086, Grade B steel fittings with grooves or shoulders
constructed to accept grooved-end couplings; with nuts, bolts, locking pin,
locking toggle, or lugs to secure grooved pipe and fittings.

3.  Couplings: Ductile- or malleable-iron housing and synthetic rubber gasket of
central cavily pressure-responsive design; with nuts, bolts, locking pin, locking
toggle, or lugs to secure grooved pipe and fittings.

23 JOINING MATERIALS
A.  Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping
system contents.

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

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

B.  Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by
piping system manufacturer, unless otherwise indicated.
D. Solder Filler Metals: ASTMB 32, lead-free alloys. Include water-flushable flux
according to ASTM B 813.
E. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for joining
copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
F.  Gasket Material: Thickness, material, and type suitable for fluid to be handled and
working temperatures and pressures.
2.4 DIELECTRIC FITTINGS
A.  General Requirements: Assembly of copper alloy and ferrous materials with
separating nonconductive insulating material. Include end connections compatible with
pipes to be joined.
B.  Dielectric Unions;
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a.  Capitol Manufacturing Company.
b.  Central Plastics Company.
¢.  Hart Industries International, Inc.
d.  Jomar International Ltd.
e.  Matco-Norca, Inc.
f. McDonald, A. Y. Mfg. Co.
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
h.  Wilkins; a Zurn company.
2. Description:
a.  Standard: ASSE 1079.
b.  Pressure Rating: 150 psig.
¢.  End Connections: Solder-joint copper alloy and threaded ferrous.
2.5 VALVES
A.  Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in
Division 23 Section "General-Duty Valves for HYAC Piping."
B. Automatic Temperature-Control Valves, Actuators, and Sensors: Comply with
requirements specified in Division 23 Section "Instrumentation and Control for HVAC."
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C. Bronze, Calibrated-Orifice, Balancing Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Armstrong Pumps, Inc.

Beli & Gossett Domestic Pump; a division of ITT Industries.
Flow Design Inc.

Gerand Engineering Co.

Griswold Controls.

Taco.

g. Tour & Andersson; available through Victaulic Company.

~paoTo

Body: Bronze, ball or plug type with calibrated orifice or venturi.

Ball: Brass or stainless steel.

Plug: Resin.

Seat: PTFE.

End Connections: Threaded or socket.

Pressure Gage Connections: Integral seals for portable differential pressure
meter.

Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig.

10.  Maximum Operating Temperature: 250 deg F.

NoOOoO~SN
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D.  Cast-ron or Steel, Calibrated-Orifice, Balancing Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Flow Design Inc.

Gerand Engineering Co.

Griswold Controls,

Taco.

m~eo0 oo

Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice
or venturi.

Ball: Brass or stainless steel.

Stem Seals: EPDM O-rings.

Disc: Glass and carbon-filled PTFE.

Seat: PTFE.

End Connections: Flanged or grooved.

Pressure Gage Connections: Integral seals for portable differential pressure
meter.

9. Handle Style: Lever, with memory stop to retain set position.

10. CWP Rating: Minimum 125 psig.

11.  Maximum Operating Temperature: 250 deg F.

XN R N

E. Diaphragm-Operated, Pressure-Reducing Valves:
1. Manufacturers: Subject to compliance with requwements provide products by
one of the following:
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Amtrol, Inc.

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Conbraco Industries, [nc.

Spence Engineering Company, Inc.

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

"0 R0 oD

Body: Bronze or brass.

Disc: Glass and carbon-filled PTFE.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Low inlet-pressure check valve.

Inlet Strainer: , removable without system shutdown.

Valve Seat and Stem: Noncorrosive.

Valve Size, Capacity, and Operating Pressure: Selected to suit system in which
installed, with operating pressure and capacity factory set and field adjustable.

F. Dlaphragm Operated Safety Valves:

ZOPNOOAON

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

Amtrol, Inc.

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Conbraco Industries, Inc.

Spence Engineering Company, Inc.

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

~PooTw

Body: Bronze or brass.

Disc: Glass and carbon-filled PTFE.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Wetted, Internal Work Parts: Brass and rubber.

Inlet Strainer: removable without system shutdown.

Valve Seat and Stem: Noncorrosive.

Valve Size, Capacity, and Operating Pressure: Comply with ASME Boiler and
Pressure Vessel Code: SectionIV, and selected to suit system in which
installed, with operating pressure and capacity factory set and field adjustable.

G. Automatic Flow-Control Valves:

1.

01/03/2011

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

a. Flow Design inc.
b.  Griswold Controls.

Body: Brass or ferrous metal.
Piston and Spring Assembly: Stainless steel, tamper proof, self cleaning, and
removable.
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Combination Assemblies: Include bonze or brass-alloy ball vaive.

Identification Tag: Marked with zone identification, valve number, and flow rate.
Size: Same as pipe in which installed.

Performance: Maintain constant flow, plus or minus 5 percent over system
pressure fluctuations.

Minimum CWP Rating: [175 psig] [300 psig].

Maximum Operating Temperature: [200 deg F) [250 deg F].

NoO O~
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2.6 AIR CONTROL DEVICES

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

the following:

1. Amtrol, Inc.

2. Armstrong Pumps, Inc.

3.  Bell & Gossett Domestic Pump; a division of ITT Industries.
4. Taco.

B. Manual Air Vents:

Body: Bronze.

Internal Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/8.

CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F.

NN~

C. Expansion Tanks:

1. Tank: Welded steel, rated for 125-psig working pressure and 375 degF
maximum operating temperature, with taps in bottom of tank for tank fitting and
taps in end of tank for gage glass. Tanks shall be factory tested with taps
fabricated and labeled according to ASME Boiler and Pressure Vessel Code:
Section VIII, Division 1.

2. Air-Control Tank Fitting: Cast-iron body, copper-plated tube, brass vent tube
plug, and stainless-steel ball check, 100-gal. unit only; sized for compression-
tank diameter. Provide tank fittings for 125-psig working pressure and 250 deg F
maximum operating temperature.

3. Tank Drain Fitting: Brass body, nonferrous internal parts; 125-psig working
pressure and 240 deg F maximum operating temperature; constructed to admit
air to compression tank, drain water, and close off system.

4, Gage Glass: Full height with dual manual shutoff valves, 3/4-inch- diameter
gage glass, and slotted-metal glass guard.

D.  In-Line Air Separators:

1. Tank: One-piece cast iron with an integral weir constructed to decelerate system
flow to maximize air separation.
2.  Maximum Working Pressure: Up to 175 psig.
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2.8

3. Maximum Operating Temperature: Up to 300 deg F.

CHEMICAL TREATMENT

Bypass Chemical Feeder: Welded steel construction; 125-psig working pressure; 5-
gal. capacity; with fill funnel and inlet, outlet, and drain valves.

1. Chemicals: Specially formulated, based on analysis of makeup water, to prevent
accumulation of scale and corrosion in piping and connected equipment.

Ethylene and Propylene Glycol: Industrial grade with corrosion inhibitors and
environmental-stabilizer additives for mixing with water in systems indicated to contain
antifreeze or glycol solutions.

HYDRONIC PIPING SPECIALTIES
Y-Pattern Strainers:

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain
connection.

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for
NPS 2-1/2 and larger.

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

4. CWP Rating: 125 psig.

Stainless-Steel Bellow, Flexible Connectors:

1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing
protective jacket.

End Connections: Threaded or flanged to match equipment connected.
Performance: Capable of 3/4-inch misalignment.

CWP Rating: 150 psig.

Maximum Operating Temperature: 250 deg F.

opoN

Expansion fittings are specified in Division 23 Section "Expansion Fittings and Loops
for HVAC Piping."

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS
A.  Hot-water heating piping, aboveground, NPS 2 and smaller, shall be any of the
following:
1. TypeL M, drawn-temper copper tubing, wrought-copper fittings, and soldered
joints.
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3.2

2, Schedule 40 steel pipe; Class 125, cast-iron fittings; cast-iron flanges and flange
fittings; and threaded joints.

Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be the following:

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel
fianges and flange fittings, and welded and flanged joints.

Hot-Water Heating Piping Installed Belowground and within Slabs: Type K, annealed-
temper copper tubing, wrought-copper fittings, and soldered joints. Use the fewest
possible joints.

Makeup-water piping installed aboveground shall be the following:

1. Type L M, drawn-temper copper tubing, wrought-copper fittings, and soldered
joints.

Makeup-Water Piping Installed Belowground and within Slabs: Type K, annealed-
temper copper tubing, wrought-copper fittings, and soldered joints. Use the fewest
possible joints.

Condensate-Drain Piping: Type M, drawn-temper copper tubing, wrought-copper
fittings, and soldered joints.

Blowdown-Drain Piping: Same materials and joining methods as for piping specified
for the service in which blowdown drain is installed.

Air-Vent Piping:

1. Inlet: Same as service where installed with metal-to-plastic transition fittings for
plastic piping systems according to the piping manufacturer's written instructions.

2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints.

Safety-Valve-inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining

methods as for piping specified for the service -in which safety valve is installed with

metal-to-plastic transition fittings for plastic piping systems according to the piping

manufacturer's written instructions.

VALVE APPLICATIONS

install shutoff-duty valves at each branch connection to supply mains, and at supply
connection to each piece of equipment.

Install throttling-duty valves at each branch connection to return main.

Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling
terminal.

Install check valves at each pump discharge and elsewhere as required to control flow
direction.
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Install safety valves at hot-water generators and elsewhere as required by ASME
Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and
pipe without valves to the outdoors; and pipe drain to nearest floor drain or as indicated
on Drawings. Comply with ASME Boiler and Pressure Vessel Code: Section VI,
Division 1, for installation requirements,

Install pressure-reducing valves at makeup-water connection to regulate system fill
pressure.

PIPING INSTALLATIONS

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

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

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

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

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system
operating pressure.

Install groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

Install drains, consisting of a tee fitting, NPS 3/4 ball vaive, and short NPS 3/4 threaded
nipple with cap, at low points in piping system mains and elsewhere as required for
system drainage.

Install piping at a uniform grade of 0.2 percent upward in direction of flow.

Reduce pipe sizes using eccentric reducer fitting instalied with level side up.
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3.4

Install branch connections to mains using tee fittings in main pipe, with the branch
connected to the bottom of the main pipe. For up-feed risers, connect the branch to
the top of the main pipe.

Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."

Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of
equipment, and elsewhere as indicated.

Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and
elsewhere as indicated.

Install strainers on inlet side of each control vaive, pressure-reducing valve, solenoid
valve, in-line pump, and elsewhere as indicated. Install NPS 3/4 nipple and ball valve
in blowdown connection of strainers NPS 2 and larger. Match size of strainer blowoff
connection for strainers smaller than NPS 2.

Install expansion loops, expansion joints, anchors, and pipe alignment guides as
specified in Division 23 Section "Expansion Fittings and Loops for HVAC Piping."

Identify piping as specified in Division 23 Section "ldentification for HVAC Piping and
Equipment.”

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals
for HYAC Piping."

Instali sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve
Seals for HVAC Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors, Comply with
requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC
Piping."

HANGERS AND SUPPORTS
Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and
Supports for HVAC Piping and Equipment.” Comply with the following requirements for

maximum spacing of supports.

Seismic restraints are specified in Division 23 Section "Vibration and Seismic Controls
for HYAC Piping and Equipment.”

C. Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet
long.
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20
feet or onger.
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3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer,
supported on a trapeze.

4. Spring hangers to support vertical runs.

5. Provide copper-clad hangers and supports for hangers and supports in direct
contact with copper pipe.

6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger
from scratching pipe.

Install hangers for steel piping with the following maximum spacing and minimum rod
sizes:

NPS 3/4: Maximum span, 7 feet; minimum rod size, 1/4 inch.
NPS 1: Maximum span, 7 feet; minimum rod size, 1/4 inch.
NPS 1-1/2: Maximum span, 9 feet: minimum rod size, 3/8 inch.
NPS 2: Maximum span, 10 feet; minimum rod size, 3/8 inch.
NPS 2-1/2: Maximum span, 11 feet; minimum rod size, 3/8 inch.
NPS 3: Maximum span, 12 feet; minimum rod size, 3/8 inch.
NPS 4: Maximum span, 14 feet; minimum rod size, 1/2 inch.

NeoA LN =

Install hangers for drawn-temper copper piping with the following maximum spacing
and minimum rod sizes:

NPS 3/4: Maximum span, 5 feet; minimum rod size, 1/4 inch.
NPS 1. Maximum span, 6 feet; minimum rod size, 1/4 inch.
NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch,
NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch.
NPS 3: Maximum span, 10 feet; minimum rod size, 3/8 inch.

oA N~

Plastic Piping Hanger Spacing: Space hangers according to pipe manufacturer's
written instructions for service conditions. Avoid point loading. Space and install
hangers with the fewest practical rigid anchor points.

Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

PIPE JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated,
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook," using lead-free solder alloy complying with ASTM B 32.
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Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and
Tube" Chapter, using copper-phosphorus brazing filler metal complying with
AWS A58,

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

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

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

Flanged Joints: Select appropriate gasket material, size, type, and thickness for
service application. Install gasket concentrically positioned. Use suitable lubricants on
bolt threads.

Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and
fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and
solvent cements.

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

3. PVC Pressure Piping: Join ASTM D 1785 schedule number, PVC pipe and PVC
socket fittings according to ASTM D 2672. Join other-ihan-schedule number
PVC pipe and socket fittings according to ASTM D 2855.

4. PVC Nonpressure Piping: Join according to ASTM D 2855.

Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or
roll grooves in ends of pipe based on pipe and coupling manufacturer's written
instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-end-
pipe couplings.

Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended
tool and procedure, and brazed joints.
HYDRONIC SPECIALTIES INSTALLATION

install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as
required for system air venting.

Install piping from boiler air outlet, air separator, or air purger to expansion tank with a
2 percent upward slope toward tank.

Install in-line air separators in pump suction. Install drain valve on air separators
NPS 2 and larger.

Install bypass chemical feeders in each hydronic system where indicated, in upright
position with top of funnel not more than 48 inches above the floor. Install feeder in
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minimum NPS 3/4 bypass line, from main with full-size, full-port, ball valve in the main
between bypass connections. Install NPS 3/4 pipe from chemical feeder drain, to
nearest equipment drain and include a full-size, full-port, ball valve.

Install expansion tanks above the air separator. Install tank fitting in tank bottom and
charge tank. Use manual vent for initial fill to establish proper water level in tank.

1. Install tank fittings that are shipped loose.

2. Support tank from floor or structure above with sufficient strength to carry weight
of tank, piping connections, fittings, plus tank full of water. Do not overload
building components and structural members.

3.7 TERMINAL EQUIPMENT CONNECTIONS
A.  Sizes for supply and return piping connections shall be the same as or larger than
equipment connections.
B.  Install control valves in accessible locations close to connected equipment.
C.  Install bypass piping with globe valve around control valve. If parallel control valves
are installed, only one bypass is required.
D. Install ports for pressure gages and thermometers at coil inlet and outlet connections
according to Division 23 Section "Meters and Gages for HVAC Piping."
3.8 CHEMICAL TREATMENT
A.  Fill system with fresh water and add liquid alkaline compound with emulsifying agents
and detergents to remove grease and petroleum products from piping. Circulate
solution for a minimum of 24 hours, drain, clean strainer screens, and refill with fresh
water.
B.  Add initial chemical treatment and maintain water quality in ranges noted above for the
first year of operation.
3.9 FIELD QUALITY CONTROL
A.  Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during
test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions
due to test pressure. If temporary restraints are impractical, isolate expansion
joints from festing.

3.  Flush hydronic piping systems with clean water; then remove and clean or
replace strainer screens.

4.  Isolate equipment from piping. If a valve is used to isolate equipment, its closure
shall be capable of sealing against test pressure without damage to valve. Install
blinds in flanged joints to isolate equipment.
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5. Install safety valve, set at a pressure no more than one-third higher than test
pressure, to protect against damage by expanding liquid or other source of
overpressure during test.

B.  Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of
damage due to freezing. Another liquid that is safe for workers and compatible
with piping may be used.

2. While filing system, use vents installed at high points of system to release air.
Use drains installed at low points for complete draining of test liquid.

3. Isolate expansion tanks and determine that hydronic system is full of water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times
the system's working pressure. Test pressure shall not exceed maximum
pressure for any vessel, pump, valve, or other component in system under test.
Verify that stress due to pressure at bottom of vertical runs does not exceed 90
percent of specified minimum vyield strength or 1.7 times "SE" value in
Appendix A in ASME B31.9, "Building Services Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine
piping, joints, and connections for leakage. Eliminate leaks by tightening,
repairing, or replacing components, and repeat hydrostatic test until there are no
leaks.

6. Prepare written report of testing.

C.  Perform the following before operating the system:

1. Open manual valves fully.

2. inspect pumps for proper rotation.

3. Set makeup pressure-reducing valves for required system pressure,

4. Inspect air vents at high points of system and determine if all are installed and
operating freely (automatic type), or bleed air completely (manual type).

5. Set temperature controls so all coiis are cafling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as boilers,

chillers, cooling towers, to specified values.
7. Verify lubrication of motors and bearings.

END OF SECTION
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SECTION 23 51 00

BREECHINGS, CHIMNEYS, AND STACKS
PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:
1. Listed double-wall vents.

B. See Division 23 Section "Draft Control Devices" for induced-draft and mechanical fans
and for motorized and barometric dampers.

1.2 SUBMITTALS
A.  Product Data: For the following:
1. Building-heating-appliance chimneys.

B. Shop Drawings: For vents, breechings, chimneys, and stacks. Include plans,
elevations, sections, details, and attachments to other work.

PART 2 - PRODUCTS

21 LISTED BUILDING-HEATING-APPLIANCE CHIMNEYS

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

American Metal Products; MASCO Corporation.
Cleaver-Brooks; Div. of Aqua-Chem Inc,
FAMCO.

Hart & Cooley, Inc.

Heat-Fab, Inc.

Industrial Chimney Company.

LSP Products Group, Inc.

Metal-Fab, Inc.

Schebler Co. (The).

10. Selkirk Inc.; Selkirk Metalbestos and Air Mate.
11.  Simpson Dura-Vent Co., Inc.; Subsidiary of Simpson Manufacturing Co.
12.  Tru-Flex Metal Hose Corp.

13. Van-Packer Company, Inc.

14. GTE Exhaust Industries.

CONDGAON~
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Inner Shell: ASTM A 666, [Type 304] [Type 316] stainless steel.

Description: Double-wall metal vents tested according to UL 103 and UL 959 and
rated for 1400 deg F continuously, or 1800 deg F for 10 minutes; with positive or
negative flue pressure complying with NFPA 211.

Construction: Inner shell and outer jacket separated by at least a [1-inch] annular
space filled with high-temperature, ceramic-fiber insulation.

Inner Shell: ASTM A 666, Type 304 stainless steel.

Outer Jacket: Galvanized steel.

Accessories: Tees, elbows, increasers, draft-hood conneciors, terminations,
adjustable roof flashings, storm collars, support assemblies, thimbles, firestop spacers,
and fasteners; fabricated from similar materials and designs as vent-pipe straight
sections; all listed for same assembly.

1. Termination: Stack cap designed to exclude minimum 90 percent of rainfall.

PART 3 - EXECUTION

3.1 APPLICATION

A.  Listed Chimney Liners: High-efficiency boiler or furnace vents in masonry chimney,
dishwasher exhaust, or Type Il commercial kitchen hood.

B. Listed Type B and BW Vents: Vents for certified gas appliances.

C. Listed Type L Vents: Vents for low-heat appliances.

D. Listed Special Gas Vents: Condensing gas appliances.

E. Listed Building-Heating-Appliance Chimneys: Dual-fuel boilers, oven vents, water
heaters, and exhaust for engines. Fireplaces and other solid-fuel-burning appliances.

F.  Listed Grease Ducts: Type | commercial kitchen grease duct.

3.2 INSTALLATION OF LISTED VENTS AND CHIMNEYS

A. Locate to comply with minimum clearances from combustibles and minimum
termination heights according to product listing or NFPA 211, whichever is most
stringent.

B.  Seal between sections of positive-pressure vents and grease exhaust ducts according
to manufacturer's written installation instructions, using sealants recommended by
manufacturer,

01/03/2011 BREECHINGS, CHIMNEYS, AND STACKS
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C.  Support vents at intervals recommended by manufacturer to support weight of vents
and all accessories, without exceeding appliance loading.

D.  Slope breechings down in direction of appliance, with condensate drain connection at
lowest point piped to nearest drain.

E. Lap joints in direction of flow,

F.  After completing system installation, including outlet fittings and devices, inspect
exposed finish. Remove burrs, dirt, and construction debris and repair damaged
finishes.

G.  Clean breechings internally, during and after installation, to remove dust and debris.
Clean external surfaces to remove welding slag and mill film. Grind welds smooth and
apply touchup finish to match factory or shop finish.

H.  Provide temporary closures at ends of breechings, chimneys, and stacks that are not
completed or connected to equipment.

END OF SECTION
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OFFICE OF
CLERK OF THE BOARD OF SUPERVISORS

1st FLOOR, COUNTY ADMINISTRATIVE CENTER KECIA HARPER-IHEM
P.O. BOX 1147, 4080 LEMON STREET Clerk of the Board of Supervisors
RIVERSIDE, CA 92502-1147
PHONE: (951) 955-1060 KIMBERLY A. RECTOR
FAX: (951) 955-1071 Assistant Clerk of the Board

February 17, 2011
THE CALIFORNIAN
ATTN: LEGALS

28765 SINGLE OAK DR., STE. 100 FAX (951) 699-1467
TEMECULA, CA 92590 E-MAIL: tswenson@nctimes.com

RE: NOTICE INVITING BIDS: SW JUSTICE CENTER COGENERATION PLANT REDESIGN

To Whom It May Concern:

Attached is a copy for publication in your newspaper for TWO (2) TIMES:
Wednesdays, February 23 and March 2, 2011.

We require your affidavit of publication immediately upon completion of the last
publication.

Your invoice must be submitted to this office in duplicate, WITH TWO CLIPPINGS
OF THE PUBLICATION.

NOTE: PLEASE COMPOSE THIS PUBLICATION INTO A SINGLE COLUMN
FORMAT.

Thank you in advance for your assistance and expertise.

Sincerely,

Mcgil
Cecilia Gil, Board Assistant to
KECIA HARPER-IHEM, CLERK OF THE BOARD

3.10 of 02-15-11



Gil, Cecilia

From: Tammi Swenson [TSwenson@nctimes.com]

Sent: Thursday, February 17, 2011 10;15 AM

To: Gil, Cecilia

Subject: RE: FOR PUBLICATION: SW JUSTICE CENTER COGENERATION PLANT REDESIGN
Received...

Tammi Swenson

Legal Advertising Representative

The Californian & The North County Times
Riverside County: (951)676-4315 ext 2604
San Diego County: (760)745-6611 ext 2604
tswenson@nctimes.com

From: Gil, Cecilia [mailto:CCGIL@rcbos.org]

Sent: Thursday, February 17, 2011 9:59 AM

To: Tammi Swenson

Subject: FOR PUBLICATION: SW JUSTICE CENTER COGENERATION PLANT REDESIGN

Hello! Attached is a Notice Inviting Bids, for publication on Feb. 23 and March 2, 2011. Please confirm. THANK
YOUl

Cecilia Gil

Board Assistant to the

Clerk of the Board of Supervisors
951-955-8464

THE COUNTY ADMINISTRATIVE CENTER IS CLOSED EVERY FRIDAY UNTIL FURTHER NOTICE.
PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING.



NOTICE INVITING BIDS

COUNTY OF RIVERSIDE, herein called Owner, invites sealed proposals for:
Southwest Justice Center Cogeneration Plant Redesign Project

Proposals shall be delivered to the Clerk of the Board of Supervisors, on the 1st floor of the County
Administrative Center located at 4080 Lemon Street, Riverside, CA 92501 no later than 2:00 p.m., on,
Wednesday, March 23, 2011 to be promptly opened in public at said address.

Each Proposal shall be in accordance with the Plans, Specifications, and other Contract Documents,
December 2010, and prepared by DCGA Engineering. A nonrefundable fee of Forty Dollars ($40.00)
will be charged for each set of Plans and Specifications furnished to Contractors. An additional
nonrefundable fee will be charged for each set of Plans and Specifications furnished that are requested
to be mailed to Contractors. Plans and Specifications may be obtained from Mission Reprographic
located at 2050 E. La Candena, Riverside, CA (951)686-8828, Attn: Gary Schwalbe. All fees are due
at the time of request and must be paid by check or money order made payable to "Mission
Reprographics”.

Pursuant to the Labor Code, the Governing Board of the Owner has obtained from the Director of the
Department of Industrial Relations, State of California, his determination of general prevailing rates of
per diem wages applicable to the work, and for holiday and overtime work, including employer
payments for health and welfare, pension, vacation, and similar purposes, as set forth on the schedule
which is on file at the principal office of the Owner, and which will be made available to any interested
person upon request.

The Contractor will be required, per Public Contracts Code, Section 3300 and for this contract, to have
a State of California contractor’s license classification A-General. A mandatory pre-bid job walk
inspection will be held on March 9, 2011 at 10 a.m., meeting at

South West Justice Center
Central Plant
30755 Auld Rd.
Murrieta, Ca,
Meet at the exterior of the Central Plant located just North of the Water Storage Tank.

No bids will be accepted from bidders who have not attended the pre-bid job walk.

For further information, contact Nancy Cano at the Department of Facilities Management, located at
3403 Tenth St., Riverside, CA 92501 whose telephone number is (951) 955-0392.

Date: February 17, 2011 Kecia Harper-lhem
Clerk of the Board
By: Cecilia Gil, Board Assistant



MEMORANDUM

RIVERSIDE COUNTY COUNSEL

CONFIDENTIAL
ATTORNEY-CLIENT PRIVILEGE

DATE; April 4, 2011

TO: Jane Jennings
Clerk of the Board

FROM: Marsha L. Victor

Principal Deputy County Counsel

RE: Bids for Southwest Justice Center Cogeneration Redesign

The three bids submitted for the above referenced project have been reviewed by this office. The
bids are as shown in your summary of bids.

The bids by Bora Constructors Inc. and Inland Mechanical Construction Inc. appear to be in
appropriate form. The bid by GKKWorks is non-responsive as they fail to include any of the
requested bid documents, and in particular, there is acknowledgement of the bid addendum no. 1,
no non-collusion affidavit, and no bid bond.

All documents submitted are returned herewith.

4

LV/itr
(v o Nancy Cano
EDA/Project Management
Enclosures

3960 Orange Street, Suite 500eRiverside CA925010(951)955-63000FAX (951)955-6322 & (951)955-6363



TO:

FROM:

Project Mgr:

Bid Summary

Pamela J. Walls PROJECT:
County Counsel

BID DATE:
Jane Jennings 955-8092
Clerk of the Board BID TIME:
Nancy Cano - EDA ITEM/DATE:

(951) 955-0392

(PLEASE REFER ALL QUESTIONS TO THE PROJECT MANAGER)

CONTRACTORS

SW Justice Center Co-Generation
3/29/11
2:00 p.m.

3.10 of 02/15/10

BID AMOUNT

Cora Constructors, Inc.

Base Bid:

75140 St. Charles Pl. #A
Palm Desert, CA 92211
(760) 674-3201

$ 418,500.00

Inland Mechanical Construction, Inc.

Base Bid:

571-C Crane Street
Lake Elsinorde CA 92350
951-471-1574

$ 634,000.00

GKKWORK

Base Bid:

222 North Sepulveda Blvd. #1514
El Segundo, CA 90245

N/A

$ 716,653.00
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MAr 31 2011
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