103" Air Control Squadron FY 2002 Military Construction
Replace Facilities at Orange Air National Guard Station

SKXJ97955

June 07, 2002

SECTION 15110

VALVES

PART 1 - GENERAL

1.01

A.

1.02

1.03

VALVES

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following general-duty valves:

S0 PN U AL

0.

Copper-alloy ball valves.
Ferrous-alloy ball valves.
Ferrous-alloy butterfly valves.
Bronze check valves.

Gray-iron swing check valves.
Spring-loaded, lift-disc check valves.
Bronze gate valves.

Cast-iron gate valves.

Bronze globe valves.

Cast-iron globe valves.

Related Sections include the following:

1.

3.

Division 13 fire-suppression piping and fire pump Sections for fire-protection valves.
Division 15 Section "Mechanical Identification" for valve tags and charts.

Division 15 Section "HVAC Instrumentation and Controls" for control valves and
actuators.
4, Division 15 piping Sections for specialty valves applicable to those Sections only.
DEFINITIONS

The following are standard abbreviations for valves:

U B W =

CWP: Cold working pressure.

EPDM: Ethylene-propylene-diene terpolymer rubber.
NBR: Acrylonitrile-butadiene rubber.

PTFE: Polytetrafluoroethylene plastic.

SWP: Steam working pressure.

TFE: Tetrafluoroethylene plastic.
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1.04 SUBMITTALS
A.  Product Data: For each type of valve indicated. Include body, seating, and trim materials;

1.05

A

B.

C.

1.06

A.

B.

C.

valve design; pressure and temperature classifications; end connections; arrangement
dimensions; and required clearances. Include list indicating valve and its application. Include
rated capacities; shipping, installed, and operating weights; furnished specialties; and
accessories.

QUALITY ASSURANCE
ASME Compliance: ASME B31.9 for building services piping valves.

1. Exceptions: Domestic hot- and cold-water, sanitary waste, and storm drainage piping
valves unless referenced.

ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for dimension and
design criteria.

NSF Compliance: NSF 61 for valve materials for potable-water service.
DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

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

Set angle, gate, and globe valves closed to prevent rattling.

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

Block check valves in either closed or open position.

Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew-point temperature. If

outdoor storage is necessary, store valves off the ground in watertight enclosures.

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

PART 2 - PRODUCTS

201

A

MANUFACTURERS

In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:
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2.02

O 0w »

2.03

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the manufacturers specified.
VALVES, GENERAL
Refer to Part 3 "Valve Applications” Article for applications of valves.
Bronze Valves: NPS 2 (DN 50) and smaller with threaded ends, unless otherwise indicated.
Ferrous Valves: NPS 2-1/2 (DN 65) and larger with flanged ends, unless otherwise indicated.

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

Valve Sizes: Same as upstream pipe, unless otherwise indicated.

Valve Actuators:

1. Handwheel: For valves other than quarter-turn types.
2. Lever Handle: For quarter-turn valves NPS 6 (DN 150) and smaller, except plug valves.

Extended Valve Stems: On insulated valves.

Valve Flanges: ASME BI16.1 for cast-iron valves, ASME B16.5 for steel valves, and
ASME B16.24 for bronze valves.

Valve Grooved Ends: AWWA C606.
1. Solder Joint: With sockets according to ASME B16.18.

a. Caution: Use solder with melting point below 840 deg F (454 deg C) for angle,
check, gate, and globe valves; below 421 deg F (216 deg C) for ball valves.

2. Threaded: With threads according to ASME B1.20.1.
Valve Bypass and Drain Connections: MSS SP-45.
COPPER-ALLOY BALL VALVES

Available Manufacturers:

1. One-Piece, Copper-Alloy Ball Valves:

Crane Co.; Crane Valve Group; Jenkins Valves.
Grinnell Corporation.

Jamesbury, Inc.
NIBCO INC.
Watts Industries, Inc.; Water Products Div.

oo o
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B. Copper-Alloy Ball Valves, General: MSS SP-110.

C.  One-Piece, Copper-Alloy Ball Valves: Brass or bronze body with chrome-plated bronze ball,
PTFE or TFE seats, and 400-psig (2760-kPa) minimum CWP rating.

2.04 FERROUS-ALLOY BALL VALVES
A.  Available Manufacturers:
I Conbraco Industries, Inc.; Apollo Div.
2. Jamesbury, Inc.
3. NIBCO INC.
B. Ferrous-Alloy Ball Valves, General: MSS SP-72, with flanged ends.
C.  Ferrous-Alloy Ball Valves: Class 150, full or regular port.
2.05 FERROUS-ALLOY BUTTERFLY VALVES
A.  Available Manufacturers:

1. Flanged, Ferrous-Alloy Butterfly Valves:

Bray International, Inc.

Cooper Cameron Corp.; Cooper Cameron Valves Div.
Grinnell Corporation.

Mueller Steam Specialty.

Tyco International, Ltd.; Tyco Valves & Controls.

o oo op

2. Grooved-End, Ductile-Iron Butterfly Valves:

Grinnell Cotporation.
Hammond Valve.
NIBCO INC.

Victaulic Co. of America.

e o

B. Ferrous-Alloy Butterfly Valves, General: MSS SP-67, Type I, for tight shutoff, with disc and
lining suitable for potable water, unless otherwise indicated.

C.  Flangeless, 150-psig (1035-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves: Wafer type
with one-piece stem.

D. Flanged, 150-psig (1035-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves: Flanged-end type
with one one- or two two-piece stem.

E. Grooved-End, 175-psig (1207-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves: Ductile-iron
or steel body with grooved or shouldered ends.
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2.06 BRONZE CHECK VALVES
A. Available Manufacturers:

1. Type 1, Bronze, Horizontal Lift Check Valves with Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Red-White Valve Corp.

Walworth Co.

o o

2. Type 1, Bronze, Vertical Lift Check Valves with Me;al Disc:

a. Cincinnati Valve Co.
b. Crane Co.; Crane Valve Group; Crane Valves.
c. Red-White Valve Corp.

3. Type 3, Bronze, Swing Check Valves with Metal Disc:

American Valve, Inc.

Cincinnat: Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Grinnell Corporation.

Hammond Valve.

NIBCO INC.

Watts Industries, Inc.; Water Products Div.

@ e oo o

B. Bronze Check Valves, General: MSS SP-80.

C. Type 1, Class 200, Bronze, Horizontal Lift Check Valves: Bronze body with bronze disc and
seat.

D.  Type 1, Class 200, Bronze, Vertical Lift Check Valves: Bronze body with bronze disc and seat.
E. Type 3, Class 200, Bronze, Swing Check Valves: Bronze body with bronze disc and seat.
2.07 GRAY-IRON SWING CHECK VALVES
A.  Available Manufacturers:
1. Type I, Gray-Iron Swing Check Valves with Metal Seats:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Grinnell Corporation.

Hammond Valve.

NIBCO INC.

Watts Industries, Inc.; Water Products Div.,

O Ao o
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2.08

2.09

VALVES

2. Type 11, Gray-Iron Swing Check Valves with Composition to Metal Seats:

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Watts Industries, Inc.; Water Products Div.

3. Grooved-End, Ductile-Iron Swing Check Valves:

a. Grinnell Corporation.
b. Victaulic Co. of America.

Gray-Iron Swing Check Valves, General: MSS SP-71.
Type 1, Class 250, gray-iron, swing check valves with metal seats.
Type 11, Class 250, gray-iron, swing check valves with composition to metal seats.

300-psig (2070-kPa) CWP Rating, Grooved-End, Swing Check Valves: Ductile-iron body with
grooved or shouldered ends.

SPRING-LOADED, LIFT-DISC CHECK VALVES
Available Manufacturers:

Manufacturers:

1. Type 11, Compact-Wafer, Lift-Disc Check Valves:

a. Grinnell Corporation.
b. Hammond Valve.
c. NIBCO INC.

Lift-Disc Check Valves, General: FCI 74-1, with spring-loaded bronze or alloy disc and bronze
or alloy seat.

Type I, Class 250, Wafer Lift-Disc Check Valves: Wafer style with cast-iron shell with
diameter matching companion flanges.

Type IV, Class 150, Threaded Lift-Disc Check Valves: Threaded style with bronze shell and
threaded ends.

BRONZE GATE VALVES
Available Manufacturers:
1. Type 2, Bronze, Rising-Stem, Solid-Wedge Gate Valves:

Crane Co.; Crane Valve Group; Crane Valves.
Grinnell Corporation.

Hammond Valve.

NIBCO INC.

o o
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B. Type 2, Class 150, Bronze Gate Valves: Bronze body with rising stem and bronze solid wedge.
2.10 CAST-IRON GATE VALVES
A.  Available Manufacturers:
1. Type 1, Cast-Iron, Rising-Stem Gate Valves:

Crane Co.; Crane Valve Group; Crane Valves.
Grinnell Corporation.

Hammond Valve.

NIBCO INC.

Watts Industries, Inc.; Water Products Div.

o a0 o

B. Cast-Iron Gate Valves, General: MSS SP-70, Type L.

C. Class 125, OS&Y, Bronze-Mounted, Cast-Iron Gate Valves: Cast-iron body with bronze trim,
rising stem, and solid-wedge disc.

2.11 BRONZE GLOBE VALVES
A. Available Manufacturers:
1. Type 3, Bronze Globe Valves with Renewable Seat and Metal Disc:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Grinnell Corporation.
C. Hammond Valve.
d. NIBCO INC.
B. Bronze Globe Valves, General: MSS SP-80, with ferrous-alloy handwheel.
C. ’Type 2, Class 125, Bronze Globe Valves: Bronze body with nonmetallic PTFE or TFE disc.
2.12 CAST-IRON GLOBE VALVES
A.  Available Manufacturers:

1. Type 1, Cast-Iron Globe Valves with Metal Seats:

Crane Co.; Crane Valve Group; Crane Valves.

a.
b. Grinnell Corporation.
c. Hammond Valve.

d. NIBCO INC.

B. Cast-Iron Globe Valves, General: MSS SP-85.

C. Type I, Class 125, Cast-Iron Globe Valves: Gray-iron body with bronze seats.
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PART 3 - EXECUTION

3.01

A.

3.02

EXAMINATION

Examine piping system for compliance with requirements for installation tolerances and other
conditions affecting performance.

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

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.

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

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

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 1s
suitable for service, and that it is free from defects and damage.

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

VALVE APPLICATIONS

Refer to piping Sections for specific valve applications. If valve applications are not indicated,
use the following:

1. Shutoff Service: Ball, butterfly, or gate valves.
2. Throttling Service: Ball, butterfly, or globe valves.
3. Pump Discharge: Spring-loaded, lift-disc check valves.

If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP class or CWP ratings may be substituted.

Chilled-Water Piping: Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller: One-piece, 400-psig (2760-kPa) CWP rating,
copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger: Class 150, ferrous alloy.

3. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger: CWP rating, ferrous alloy, with EPDM
liner.

4, Grooved-End, Ductile-Iron Butterfly Valves, NPS 2-1/2 (DN 65) and Larger: 175-psig
(1207-kPa) CWP rating.

S. Lift Check Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 200, horizontal or
vertical, bronze.

6. Swing Check Valves, NPS 2 (DN 50) and Smaller: Type 4, Class 200, bronze.

7. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger: Type II, Class 250, gray iron.

VALVES 14881 15110 -8



1037 Air Control Squadron FY 2002 Military Construction
Replace Facilities at Orange Air National Guard Station

SKXJ97955

8.

9.

10.

11.
12.

13.
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Grooved-End, Ductile-Iron, Swing Check Valves, NPS 2-1/2 (DN 65) and Larger: 300-
psig (2070-kPa) CWP rating.

Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller: Type IV, Class
150.

Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger: Type I, Class
250, cast iron.

Gate Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 150, bronze.

Gate Valves, NPS 2-1/2 (DN 65) and Larger: Typel, Class 125 OS&Y, bronze-
mounted cast iron.

Globe Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 125, bronze.

D.  Low-Pressure, Compressed-Air Piping: Use the following types of valves:

1.

(98]

wn

Ball Valves, NPS 2 (DN 50) and Smaller: One-piece, 400-psig (2760-kPa) CWP rating,
copper alloy.

Equipment-Isolation Ball Valves, NPS 2 (DN 50) and Smaller: Safety-exhaust, bronze.
Ball Valves, NPS 2-1/2 (DN 65) and Larger: Class 300, ferrous alloy.

Lift Check Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 200, horizontal or

vertical, bronze.
Gate Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 200, bronze.
Gate Valves, NPS 2-1/2 (DN 65) and Larger: Type I, Class 250, NRS, bronze-mounted

cast iron.

E.  Domestic Water Piping: Use the following types of valves:

1.

Ball Valves, NPS 2 (DN 50) and Smaller: One-piece, 400-psig (2760-kPa) CWP rating,
copper alloy.

Ball Valves, NPS 2-1/2 (DN 65) and Larger: Class 150, ferrous alloy.

Lift Check Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 125, horizontal or
vertical, bronze.

Grooved-End, Ductile-Iron, Swing Check Valves, NPS 2-1/2 (DN 65) and Larger: 175-
psig (1207-kPa) CWP rating.

Gate Valves, NPS 2 (DN 50) and Smaller: Type 1, Class 125, bronze.

Gate Valves, NPS 2-1/2 (DN 65) and Larger: Type I, Class 125, bronze.

F. Heating Water Piping: Use the following types of valves:

1.

VALVES

Ball Valves, NPS 2 (DN 50) and Smaller: One-piece, 400-psig (2760-kPa) CWP rating,
copper alloy.

Ball Valves, NPS 2-1/2 (DN 65) and Larger: Class 150, ferrous alloy.

Butterfly Valves, NPS 2-1/2 (DN 65) and Larger: Flanged, 150-psig (1035-kPa) CWP
rating, ferrous alloy, with EPDM liner.

Grooved-End, Ductile-Iron Butterfly Valves, NPS 2-1/2 (DN 65) and Larger: 175-psig
(1207-kPa) CWP rating.

Lift Check Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 200, horizontal vertical,
bronze.

Swing Check Valves, NPS 2 (DN 50) and Smaller: Type 4, Class 200, bronze.

Swing Check Valves, NPS 2-1/2 (DN 65) and Larger: Type II, Class 250, gray iron.
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Grooved-End, Ductile-Iron, Swing Check Valves, NPS 2-1/2 (DN 65) and Larger: 300-
psig (2070-kPa) CWP rating.

Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller: Type IV, Class
150.

Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger: Type I, Class
250, cast iron.

Gate Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 150, bronze.

Gate Valves, NPS 2-1/2 (DN 65) and Larger: Typel, Class 125 OS&Y, bronze-
mounted cast iron.

Globe Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 125, bronze.

G.  Select valves, except wafer and flangeless types, with the following end connections:

1.

2.
3.
4.

For Copper Tubing, NPS 2 (DN 50) and Smaller: Solder-joint or threaded ends, except
provide valves with threaded ends for heating hot water.

For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged or threaded ends.
For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends.

For Grooved-End, Copper Tubing and Steel Piping: Valve ends may be grooved.

3.03 VALVE INSTALLATION

A.  Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

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

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

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

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

F. Install check valves for proper direction of flow and as follows:

1.
2.

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

3.04 JOINT CONSTRUCTION

A.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

B.  Grooved Joints: Assemble joints with keyed coupling housing, gasket, lubricant, and bolts
according to coupling and fitting manufacturer's written instructions.

C. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

VALVES
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3.05 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.

END OF SECTION 15110
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SECTION 15122

METERS AND GAGES

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A.  This Section includes the following meters and gages for mechanical systems:

l. Thermometers.
2. Gages.
3. Test plugs.

B. Related Sections include the following:

1. Division 2 Section "Water Distribution" for domestic and fire-protection water service
meters outside the building.

2. Division 2 Section "Natural Gas Distribution" for gas meters outside the building.

3. Division 15 Section "Domestic Water Piping" for domestic and fire-protection water
service meters inside the building.

4. Division 15 Section "Fuel Gas Piping" for gas meters inside the building.

1.03 DEFINITIONS
A.  CR: Chlorosulfonated polyethylene synthetic rubber.
B.  EPDM: Ethylene-propylene-diene terpolymer rubber.
1.04 SUBMITTALS
A.  Product Data: For each type of product indicated; include performance curves.

B.  Shop Drawings: Schedule for thermometers gages flowmeters and thermal-energy meters
indicating manufacturer's number, scale range, and location for each.

C. Product Certificates: For each type of thermometer and gage signed by product manufacturer.

METERS AND GAGES 14881 15122 -1



103™ Air Control Squadron FY 2002 Military Construction

Replace Facilities at Orange Air National Guard Station
SKXJ97955 June 07, 2002

PART 2 - PRODUCTS

2.01

A.

2.02

2.03

MANUFACTURERS

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

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

manufacturers specified.
METAL-CASE, LIQUID-IN-GLASS THERMOMETERS
Available Manufacturers:

Palmer - Wahl Instruments Inc.
Trerice, H. O. Co.

Weiss Instruments, Inc.
Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.

BN

Case: Die-cast aluminum or brass , 7 inches (178 mm long.
Tube: Red or blue reading, mercury or organic-liquid filled, with magnifying lens.

Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale
markings.

Window: Glass.

Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with
locking device.

Stem: Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit
installation.

Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of
1.5 percent of range.

DUCT-TYPE, LIQUID-IN-GLASS THERMOMETERS
Available Manufacturers:

Miljoco Corp.

Palmer - Wah! Instruments Inc.
Trerice, H. O. Co. .

Weiss Instruments, Inc.

BN
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B. Case: Die-cast aluminum, 7 inches (178 mm) long.
C.  Tube: Red or blue reading, mercury or organic filled, with magnifying lens.

D.  Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale
markings.

E. Window: Glass.

F. Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with
locking device.

G. Stem: Metal, for installation in mounting bracket and of length to suit installation.
H. Mounting Bracket: Flanged fitting for attachment to duct and made to hold thermometer stem.

L Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of
1.5 percent of range.

2.04 BIMETALLIC-ACTUATED DIAL THERMOMETERS

A. Available Manufacturers:

1. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div.

2. Ernst Gage Co.
3. Palmer - Wahl Instruments Inc.

B.  Description: Direct-mounting, bimetallic-actuated dial thermometers complying - with
ASME B40.3.

C. Case: Liquid-filled type, stainless steel with 5-inch (127-mm) diameter.

D. Element: Bimetal coil.

E. Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.

F. Pointer: Red or other dark-color metal.

G.  Window: Glass.

H.  Ring: Stainless steel.

L. Connector: Adjustable angle type.

J. Stem: Metal, for thermowell installation and of length to suit installation.

K.  Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of

1.5 percent of range.
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2.05 THERMOWELLS
A.  Manufacturers: Same as manufacturer of thermometer being used.
B.  Description: Pressure-tight, socket-type metal fitting made for insertion into piping and of type,
diameter, and length required to hold thermometer.
2.06 PRESSURE GAGES
A.  Available Manufacturers:
1. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div.
2. Ernst Gage Co.
3. Palmer - Wahl Instruments Inc.
4. Weiss Instruments, Inc.
B. Direct-Mounting, Dial-Type Pressure Gages: Indicating-dial type complying with
ASME B40.100.
1. Case: Liquid-filled type, drawn steel or cast aluminum, 4-1/2-inch (114-mm) diameter.
2. Pressure-Element Assembly: Bourdon tube, unless otherwise indicated.
3, Pressure Connection: Brass, NPS 1/4 (DN 8), bottom-outlet type unless back-outlet type
is indicated.
4. Movement: Mechanical, with link to pressure element and connection to pointer.
5. Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
6. Pointer: Red or other dark-color metal.
7. Window: Glass.
8. Ring: Stainless steel.
9. Accuracy: Grade A, plus or minus 1 percent of middle half scale.
10.  Vacuum-Pressure Range: 30-in. Hg of vacuum to 15 psig of pressure (100 kPa of
vacuum to 103 kPa of pressure).
11.  Range for Fluids under Pressure: Two times operating pressure.
C.  Pressure-Gage Fittings:
1. Valves: NPS 1/4 (DN 8) brass or stainless-steel needle type.
2. Snubbers: ASME B40.5, NPS 1/4 (DN 8) brass bushing with corrosion-resistant, porous-
metal disc of material suitable for system fluid and working pressure.
2.07 TEST PLUGS
A.  Available Manufacturers:

METERS AND GAGES

Flow Design, Inc.

MG Piping Products Co.
National Meter, Inc.
Peterson Equipment Co., Inc.
Sisco Manufacturing Co.

G
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6. Trerice, H. O. Co.
7. Watts Industries, Inc.; Water Products Div.

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

Minimum Pressure and Temperature Rating: 500 psig at 200 deg F (3450 kPa at 93 deg C).
Core Inserts: One or two self-sealing rubber valves.

1. Insert material for air, water, oil, or gas service at 20 to 200 deg F (minus 7 to plus 93
deg C) shall be CR.

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

1. Pressure Gage: Small bourdon-tube insertion type with 2- to 3-inch- (51- to 76-mm-)
diameter dial and probe. Dial range shall be 0 to 200 psig (0 to 1380 kPa).

2. Low-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- (25- to 51-
mm-) diameter dial and tapered-end sensing element. Dial ranges shall be 25 to 125
deg F (minus 4 to plus 52 deg C).

3. High-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- (25-to 51-
mm-) diameter dial and tapered-end sensing element. Dial ranges shall be 0 to 220 deg F
(minus 18 to plus 104 deg C).

4, Carrying case shall have formed instrument padding.

PART 3 - EXECUTION

3.01

A,

THERMOMETER APPLICATIONS
Install liquid-in-glass thermometers in the following locations:

Inlet and outlet of each hydronic zone.

Inlet and outlet of each hydronic boiler and chiller.

Inlet and outlet of each hydronic coil in air-handling units and built-up central systems.
Qutside-air, return-air, and mixed-air ducts.

B

Install liquid-filled-case-type, bimetallic-actuated dial thermometers at suction and discharge of
each pump.

Provide the following temperature ranges for thermometers:

1. Domestic Hot Water: 30 to 180 deg F, with 2-degree scale divisions (Minus 1 to plus 82
deg C, with 1-degree scale divisions).

2. Domestic Cold Water: 0 to 100 deg F, with 2-degree scale divisions (Minus 18 to plus 38
deg C, with 1-degree scale divisions).
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3.02

3. Heating Hot Water: 30 to 240 deg F, with 2-degree scale divisions (Minus 1 to plus 115
deg C, with 1-degree scale divisions).
4. Chilled Water: 0 to 100 deg F, with 2-degree scale divisions (Minus 18 to plus 38 deg C,

with 1-degree scale divisions).
5. Air Ducts: 30 to 240 deg F, with 2-degree scale divisions (Minus 1 to plus 115 deg C,

with 1-degree scale divisions).
GAGE APPLICATIONS

Install liquid-filled-case-type pressure gages at chilled water inlets and outlets of remote
evaporator.

Install liquid-filled-case-type pressure gages at suction and discharge of each pump.
INSTALLATIONS
Install direct-mounting thermometers and adjust vertical and tilted positions.

Install thermowells with socket extending to center of pipe and in vertical position in piping tees
where thermometers are specified.

Duct Thermometer Support Flanges: Install in wall of duct where duct thermometers are
specified. Attach to duct with screws.

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

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

CONNECTIONS

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

Ground equipment according to Division 16 Section "Grounding and Bonding."
Connect wiring according to Division 16 Section "Conductors and Cables."
ADJUSTING

Calibrate meters according to manufacturer's written instructions, after installation.

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

END OF SECTION 15122
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SECTION 15181

HYDRONIC PIPING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A.  This Section includes piping, special-duty valves, and hydronic specialties for hot-water
heating, chilled-water cooling systems; makeup water for these systems; and condensate drain

piping.

B.  Related Sections include the following:

1.

2.

Division 7 Section "Through-Penetration Firestop Systems" for materials and methods
for sealing pipe penetrations through fire and smoke barriers.

Division 7 Section "Joint Sealants" for materials and methods for sealing pipe
penetrations through exterior walls.

Division 15 Section "Basic Mechanical Materials and Methods" for general piping
materials and installation requirements.

Division 15 Section "Hangers and Supports” for pipe supports, product descriptions, and
installation requirements. Hanger and support spacing is specified in this Section.
Division 15 Section "Valves" for general-duty gate, globe, ball, butterfly, and check

valves.
Division 15 Section "Meters and Gages" for thermometers, flow meters, and pressure

gages.
Division 15 Section "Mechanical Identification” for labeling and identifying hydronic
piping.

Division 15 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic
piping.

Division 15 Section "HVAC Instrumentation and Controls" for temperature-control
valves and sensors.

1.03 DEFINITIONS

A.  CPVC: Chlorinated polyvinyl chloride.

B.  PVC: Polyvinyl chloride.
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1.04 SUBMITTALS

A.  Product Data: For each type of special-duty valve indicated. Include flow and pressure drop
curves based on manufacturer's testing for diverting fittings, calibrated balancing valves, and
automatic flow-control valves.

B.  Shop Drawings: Detail fabrication of pipe anchors, hangers, special pipe support assemblies,
alignment guides, expansion joints and loops, and their attachment to the building structure.
Detail location of anchors, alignment guides, and expansion joints and loops.

C.  Welding Certificates: Copies of certificates for welding procedures and personnel.

D. Field Test Reports: Written reports of tests specified in Part 3 of this Section. Include the
following:

l. Test procedures used.
2. Test results that comply with requirements.
3. Failed test results and corrective action taken to achieve requirements.

E.  Maintenance Data: For hydronic specialties and special-duty valves to include in maintenance
manuals specified in Division 1.

F. Water Analysis: Submit a copy of the water analysis to illustrate water quality available at
Project site.

1.05 QUALITY ASSURANCE

A.  Welding: Qualify processes and operators according to the ASME Boiler and Pressure Vessel
Code: Section IX, "Welding and Brazing Qualifications."

B. 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 the ASME Boiler
and Pressure Vessel Code, Section VIII, Division 1.

1.06 COORDINATION

A.  Coordinate layout and installation of hydronic piping and suspension system components with
other construction, including light fixtures, HVAC equipment, fire-suppression-system
components, and partition assemblies.

B. Coordinate pipe sleeve installations for foundation wall penetrations.

C. Coordinate piping installation with equipment supports.

D.  Coordinate pipe fitting pressure classes with products specified in related Sections.
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E. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into base. Concrete,
reinforcement, and formwork requirements are specified in Division 3 Sections.

F. Coordinate installation of pipe sleeves for penetrations through exterior walls and floor
assemblies. Coordinate with requirements for firestopping specified in Division 7 Section
"Through-Penetration Firestop Systems" for fire and smoke wall and floor assemblies.

1.07 EXTRA MATERIALS
A.  Water Treatment Chemicals: Furnish sufficient chemicals for initial system startup and for

preventive maintenance for one year from date of Substantial Completion.

PART 2 - PRODUCTS

2.01

A.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Grooved Mechanical-Joint Fittings and Couplings:
a. Central Sprinkler Company; Central Grooved Piping Products.
b. Grinnell Corporation.

c. Victaulic Company of America.

2. Calibrated Balancing Valves:

a. Armstrong Pumps, Inc.
b. Flow Design, Inc.
c. Gerand Engineering Company.
d. Griswold Controls.
e. ITT Bell & Gossett; ITT Fluid Technology Corp.
f. Taco, Inc.
3. Expansion Tanks:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
c. ITT Bell & Gossett; ITT Fluid Technology Corp.
d. Taco, Inc.

4. Air Separators and Air Purgers:

Amtrol, Inc.

Armstrong Pumps, Inc.

ITT Bell & Gossett; ITT Fluid Technology Corp.
Taco, Inc.

e o
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2.02 PIPING MATERIALS
A.  General: Refer to Part 3 "Piping Applications" Article for applications of pipe and fitting
materials.
2.03 COPPER TUBE AND FITTINGS
A.  Drawn-Temper Copper Tubing: ASTM B 8§, Type L (ASTM B 88M, Type B).
B.  Annealed-Temper Copper Tubing: ASTM B 88, Type K (ASTM B 88M, Type A).
C. DWYV Copper Tubing: ASTM B 306, Type DWV.
D.  Wrought-Copper Fittings: ASME B16.22.
E. Wrought-Copper Unions: ASME B16.22.
F. Solder Filler Metals: ASTM B 32, 95-5 tin antimony.
G.  Brazing Filler Metals: AWS AS5.8, Classification BAg-1 (silver).
2.04 STEEL PIPE AND FITTINGS
A.  Steel Pipe, NPS 4 through NPS 12 (DN 100 through DN 300): ASTM A 53, Type E (electric-
resistance welded), Grade A, Schedule 40, black steel, plain ends.
B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250.
C.  Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300.
D.  Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300.
E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised
ground face, and bolt holes spot faced.
F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.
G.  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.
H.  Grooved Mechanical-Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47

(ASTM A 47M), Grade 32510 malleable iron; ASTM A 53, Type F, E, or S, Grade B fabricated
steel; or ASTM A 106, Grade B steel fittings with grooves or shoulders designed to accept
grooved end couplings.
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2.05

2.06

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

Flexible Connectors: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing
protective jacket; 150-psig (1035-kPa) minimum working pressure and 250 deg F (121 deg C)
maximum operating temperature. Connectors shall have flanged or threaded-end connections to
match equipment connected and shall be capable of 3/4-inch (20-mm) misalignment.

Spherical, Rubber, Flexible Connectors: Fiber-reinforced rubber body with steel flanges drilled
to align with Classes 150 and 300 steel flanges; operating temperatures up to 250 deg FF (121
deg C) and pressures up to 150 psig (1035 kPa).

Packed, Slip, Expansion Joints: 150-psig (1035-kPa) minimum working pressure, steel pipe
fitting consisting of telescoping body and slip-pipe sections, packing ring, packing, limit rods,
flanged ends, and chrome-plated finish on slip-pipe telescoping section.

Welding Materials: Comply with Section II, Part C, of the ASME Boiler and Pressure Vessel
Code for welding materials appropriate for wall thickness and for chemical analysis of pipe

being welded.

Gasket Material: Thickness, material, and type suitable for fluid to be handled; and design
temperatures and pressures.

PLASTIC PIPE AND FITTINGS
PVC Plastic Pipe: ASTM D 1785, Schedules 40 and 80, plain ends.

PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40 pipe;
ASTM D 2467 for Schedule 80 pipe.

1. PVC Solvent Cement: ASTM D 2564.

VALVES

Gate, globe, check, ball, and butterfly valves are specified in Division 15 Section "Valves."
Refer to Part 3 "Valve Applications" Article for applications of each valve.

Calibrated Balancing Valves, NPS 2 (DN 50) and Smaller: Bronze body, ball type, 125-psig
(860-kPa) working pressure, 250 deg F (121 deg C) maximum operating temperature, and
having threaded ends. Valves shall have calibrated orifice or venturi, connections for portable
differential pressure meter with integral seals, and be equipped with a memory stop to retain set

position.

Calibrated Balancing Valves, NPS 2-1/2 (DN 65) and Larger: Cast-iron or steel body, ball type,
125-psig (860-kPa) working pressure, 250 deg F (121 deg C) maximum operating temperature,
and having flanged or grooved connections. Valves shall have calibrated orifice or venturi,
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2.07

connections for portable differential pressure meter with integral seals, and be equipped with a
memory stop to retain set position.

Pressure-Reducing Valves: Diaphragm-operated, bronze or brass body with low inlet pressure
check valve, inlet strainer removable without system shutdown, and noncorrosive valve seat and
stem. Select valve size, capacity, and operating pressure to suit system. Valve shall be factory
set at operating pressure and have capability for field adjustment.

HYDRONIC SPECIALTIES

Manual Air Vent: Bronze body and nonferrous internal parts; 150-psig (1035-kPa) working
pressure; 225 deg F (107 deg C) operating temperature; manually operated with screwdriver or
thumbscrew; with NPS 1/8 (DN 6) discharge connection and NPS 1/2 (DN 15) inlet connection.

Automatic Air Vent: Designed to vent automatically with float principle; bronze body and
nonferrous internal parts; 150-psig (1035-kPa) working pressure; 240 degF (116 deg C)
operating temperature; with NPS 1/4 (DN &) discharge connection and NPS 1/2 (DN 15) inlet

connection.

Expansion Tanks: Welded carbon steel, rated for 125-psig (860-kPa) working pressure and 375
deg F (191 deg C) maximum operating temperature. Separate air charge from system water to
maintain design expansion capacity by a flexible bladder securely sealed into tank. Include
drain fitting and taps for pressure gage and air-charging fitting. Support vertical tanks with steel
legs or base; support horizontal tanks with steel saddles. Factory fabricate and test tank with
taps and supports installed and labeled according to the ASME Boiler and Pressure Vessel

Code, Section VI1II, Division 1.

Tangential-Type Air Separators: Welded black steel; ASME constructed and labeled for 125-
psig (860-kPa) minimum working pressure and 375 deg F (191 deg C) maximum operating
temperature; perforated stainless-steel air collector tube designed to direct released air into
expansion tank; tangential inlet and outlet connections; threaded connections for NPS 2
(DN 50) and smaller; flanged connections for NPS 2-1/2 (DN 65) and larger; threaded
blowdown connection. Provide units in sizes for full-system flow capacity.

In-Line Air Separators: One-piece cast iron with an integral weir designed to decelerate system
flow to maximize air separation at a working pressure up to 175 psig (1206 kPa) and liquid
temperature up to 300 deg F (149 deg C).

Air Purgers: Cast-iron body with internal baffles that slow the water velocity to separate the air
from solution and divert it to the vent for quick removal. Maximum working pressure of 150
psig (1035 kPa) and temperature of 250 deg F (121 deg C).

Bypass Chemical Feeder: Welded steel construction; 125-psig (860-kPa) working pressure; 5-
gal. (19-L) capacity; with fill funnel and 1inlet, 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.
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H.

J.

K.

L.

Diverting Fittings: 125-psig (860-kPa) working pressure; 250 deg F (121 deg C) maximum
operating temperature; cast-iron body with threaded ends, or wrought copper with soldered
ends. Indicate flow direction on fitting.

Y-Pattern Strainers: 125-psig (860-kPa) working pressure; cast-iron body (ASTM A 126,
Class B), flanged ends for NPS 2-1/2 (DN 65) and larger, threaded connections for NPS 2
(DN 50) and smaller, bolted cover, perforated stainless-steel basket, and bottom drain

connection.

Flexible Connectors: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing
protective jacket; 150-psig (1035-kPa) minimum working pressure and 250 deg F (121 deg C)
maximum operating temperature. Connectors shall have flanged- or threaded-end connections
to match equipment connected and shall be capable of 3/4-inch (20-mm) misalignment.

Spherical, Rubber, Flexible Connectors: Fiber-reinforced rubber body with steel flanges drilled
to align with Classes 150 and 300 steel flanges; operating temperatures up to 250 deg F (121
deg C) and pressures up to 150 psig (1035 kPa).

Packed, Slip, Expansion Joints: 150-psig (1035-kPa) minimum working pressure, steel pipe
fitting consisting of telescoping body and slip-pipe sections, packing ring, packing, limit rods,
flanged ends, and chrome-plated finish on slip-pipe telescoping section.

PART 3 - EXECUTION

3.01

A.

B.

C.

3.02

A

B.

PIPING APPLICATIONS

Hot and Chilled Water, NPS 3 (DN 75) and Smaller: Aboveground, use Type L (Type B)
drawn-temper copper tubing with soldered joints. Belowground or within slabs, use Type K
(Type A) annealed-temper copper tubing with soldered joints. Use the fewest possible joints

belowground and within floor slabs.

Hot and Chilled Water, NPS 4 (DN 100) and Larger: Schedule 40 steel pipe with welded and
flanged joints or grooved mechanical-joint couplings.

Condensate Drain Lines: Schedule 40, PVC pipe with solvent-welded joints.

VALVE APPLICATIONS

General-Duty Valve Applications: Unless otherwise indicated, use the following valve types:

1. Shutoff Duty: Gate, ball, and butterfly valves.
2. Throttling Duty: Globe, ball, and butterfly valves.

Install shutoff duty valves at each branch connection to supply mains, at supply connection to
each piece of equipment, unless only one piece of equipment is connected in the branch line.
Install throttling duty valves at each branch connection to return mains, at return connections to
each piece of equipment, and elsewhere as indicated.

HYDRONIC PIPING 14881 15181 -7



103" Air Control Squadron FY 2002 Military Construction
Replace Facilities at Orange Air National Guard Station

SKXJ97955 June 07, 2002

C. Install calibrated balancing valves in the return water line of each heating or cooling element
and elsewhere as required to facilitate system balancing.

D.  Install check valves at each pump discharge and elsewhere as required to control flow direction.

3.03 PIPING INSTALLATIONS

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation requirements.

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

C. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4
(DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as
required for system drainage.

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

E. Reduce pipe sizes using eccentric reducer fitting installed with level side up.

F. Unless otherwise indicated, install branch connections to mains using tee fittings in main pipe,
with the takeoff coming out the bottom of the main pipe. For up-feed risers, install the takeoff
coming out the top of the main pipe.

G. Install strainers as indicated. Install NPS 3/4 (DN 20) nipple and ball valve in blowdown
connection of strainers NPS 2 (DN 50) and larger. Match size of strainer blowoff connection
for strainers smaller than NPS 2 (DN 50).

H.  Anchor piping for proper direction of expansion and contraction.

3.04 HANGERS AND SUPPORTS

A.  Hanger, support, and anchor devices are specified in Division 15 Section "Hangers and
Supports." Comply with requirements below for maximum spacing of supports.

B.  Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet (6 m)
long.

2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet (6
m) or longer.

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer,
supported on a trapeze.

4. Spring hangers to support vertical runs.

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

C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
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3.05

3.06

1. NPS 4 (DN 100): Maximum span, 14 feet (4.3 m), minimum rod size, 1/2 inch (13 mm).
2. NPS 6 (DN 150); Maximum span, 17 feet (5.2 m); minimum rod size, 1/2 inch (13 mm).

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

1. NPS 3/4 (DN 20): Maximum span, 5 feet (1.5 m); minimum rod size, 1/4 inch (6.4 mm).
2. NPS I (DN 25): Maximum span, 6 feet (1.8 m); minimum rod size, 1/4 inch (6.4 mm).
3. NPS 1-1/2 (DN 40); Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10

mm).
4, NPS 2 (DN 50): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm).
5. NPS 2-1/2 (DN 65): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch (10

mm).
6. NPS 3 (DN 80): Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch (10 mm).

Plastic Piping Hanger Spacing: Space hangers according to pipe manufacturer's written
nstructions 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 (3-m) intervals between floors.

PIPE JOINT CONSTRUCTION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joint construction
requirements for soldered and brazed joints in copper tubing; threaded, welded, and flanged
joints in steel piping; and solvent-welded joints for PVC and CPVC piping.

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 automatic air vents in mechanical equipment rooms only at high points of system piping,
at heat-transfer coils, and elsewhere as required for system air venting.

Install dip-tube fittings in boiler outlet. Install piping to expansion tank with a 2 percent upward
slope toward tank. Connect boiler-outlet piping.

Install in-line air separators in pump suction lines. Install piping to compression tank with a 2
percent upward slope toward tank. Install drain valve on units NPS 2 (DN 50) and larger.

Install bypass chemical feeders in each hydronic system where indicated, in upright position
with top of funnel not more than 48 inches (1200 mm) above floor. Install feeder in bypass line,
off main, using globe valves on each side of feeder and in the main between bypass
connections. Pipe drain, with ball valve, to nearest equipment drain.

Install expanston tanks above air separator. Install gage glass and cocks on end of tank. Install
tank fitting in tank bottom and charge tank. Use manual vent for initial fill to establish proper

water level in tank.
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3.07

3.08

3.09

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

TERMINAL EQUIPMENT CONNECTIONS
Size for supply and return piping connections shall be same as for equipment connections.
Install control valves in accessible locations close to connected equipment.

Install bypass piping with globe valve around control valve. If multiple, parallel control valves
are installed, only one bypass is required.

Install ports for pressure and temperature gages at coil inlet connections.

CHEMICAL TREATMENT

Perform an analysis of supply water to determine the type and quantities of chemical treatment
needed to keep system free of scale, corrosion, and fouling:

Fill system and perform initial chemical treatment.
FIELD QUALITY CONTROL

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 testing.

3. Flush system with clean water. Clean strainers.

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.
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.

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 filling system, use vents installed at high points of system to release trapped air.
Use drains installed at low points for complete draining of liquid.

3. Check expansion tanks to determine that they are not air bound and that system is full of
water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the design
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
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vertical runs does not exceed either 90 percent of specified minimum yield strength or 1.7
times "SE" value in Appendix A of ASME B31.9, "Building Services Piping."

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.

Prepare written report of testing.

3.10 ADJUSTING

A.  Mark calibrated nameplates of pump discharge valves after hydronic system balancing has been
completed, to permanently indicate final balanced position.

B. Perform these adjustments before operating the system:

1. Open valves to fully open position. Close coil bypass valves.

2. Check pump for proper direction of rotation.

3. Set automatic fill valves for required system pressure.

4. Check 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 coils are calling for full flow.

6. Check operation of automatic bypass valves.

7. Check and set operating temperatures of boilers, chillers, and cooling towers to design
requirements.

8. Lubricate motors and bearings.

3.11 CLEANING

A.  Flush hydronic piping systems with clean water. Remove and clean or replace strainer scréens.
After cleaning and flushing hydronic piping systems, but before balancing, remove disposable
fine-mesh strainers in pump suction diffusers.

END OF SECTION 15181
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SECTION 15183

REFRIGERANT PIPING

PART 1 - GENERAL

1.01

1.03

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes refrigerant piping used for air-conditioning applications.

Related Sections include the following:

1. Division 7 Section "Joint Sealants" for materials and methods for sealing pipe
penetrations through exterior walls. i

2. Division 15 Section "Hangers and Supports" for pipe supports and installation
requirements.

3. Division 15 Section "Mechanical Identification” for labeling and identifying refrigerant
piping.

4. Division 15 Section "Meters and Gages" for thermometers and pressure gages.

5. Division 15 Section "HVAC Instrumentation and Controls" for thermostats, controllers,
automatic-control valves, and sensors.

SUBMITTALS

Product Data: For each type of valve and refrigerant piping specialty indicated. Include
pressure drop, based on manufacturer's test data, for thermostatic expansion valves, solenoid

valves, and pressure-regulating valves.

Shop Drawings: Show layout of refrigerant piping and specialties, including pipe, tube, and
fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil
traps, double risers, wall and floor penetrations, and equipment connection details. Show

interface and spatial relationship between piping and equipment.

1. Refrigerant piping indicated is schematic only. Size piping and design the actual piping
layout, including oil traps, double risers, specialties, and pipe and tube sizes, to ensure
proper operation and compliance with warranties of connected equipment.

Welding Certificates: Copies of certificates for welding procedures and personnel.

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.
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Maintenance Data: For refrigerant valves and piping specialties to include in maintenance
manuals specified in Division 1.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to ASME Boiler and Pressure Vessel
Code: Section IX; "Welding and Brazing Qualifications."

ASHRAE Standard: Comply with ASHRAE 15, "Safety Code for Mechanical Refrigeration."
ASME Standard: Comply with ASME B31.5, "Refrigeration Piping."

UL Standard: Provide products complying with UL 207, "Refrigerant-Containing Components
and Accessories, Nonelectrical"; or UL 429, "Electrically Operated Valves."

COORDINATION
Coordinate pipe sleeve installations for foundation and exterior wall penetrations.
Coordinate pipe fitting pressure classes with products specified in related Sections.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Refrigeration Oil Test Kits: One each, containing everything required to conduct one
test.

PART 2 - PRODUCTS

2.01

A.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

l. Refrigerants:
a. Allied Signal, Inc./Fluorine Products; Genetron Refrigerants.
b. DuPont Company; Fluorochemicals Div.
c. Elf Atochem North America, Inc.; Fluorocarbon Div.
d. ICI Americas Inc./ICI KLEA; Fluorochemicals Bus.
2. Refrigerant Valves and Specialties:

a. Climate & Industrial Controls Group; Parker-Hannifin Corp.; Refrigeration & Air
Conditioning Division.
} Danfoss Electronics, Inc.
c. Emerson Electric Company; Alco Controls Div.
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d. Henry Valve Company.
e. Sporlan Valve Company.

COPPER TUBE AND FITTINGS

Drawn-Temper Copper Tube: ASTM B 280, Type ACR.

Wrought-Copper Fittings: ASME B16.22,

Wrought-Copper Unions: ASME B16.22.

Brazing Filler Metals: AWS AS5.8, Classification BAg-1 (silver) BAg-2 (silver)

Flexible Connectors: 500-psig (3450-kPa) minimum operating pressure; seamless tin-bronze
core, high-tensile bronze-braid covering, and solder-joint end connections; dehydrated, pressure

tested, minimum 7 inches (180mm) long

VALVES

Diaphragm Packless Valves: 500-psig (3450-kPa) working pressure and 275 deg F (135 deg C)
working temperature; globe design with straight-through or angle pattern; forged-brass or
bronze body and bonnet, phosphor bronze and stainless-steel diaphragms, rising stem and
handwheel, stainless-steel spring, nylon seat disc, and with solder-end connections.

Packed-Angle Valves: 500-psig (3450-kPa) working pressure and 275 degF (135 deg C)
working temperature; forged-brass or bronze body, forged-brass seal caps with copper gasket,
back seating, rising stem and seat, molded stem packing, and with solder-end connections.

Check Valves Smaller Than NPS 1 (DN 25): 400-psig (2760-kPa) operating pressure and 285
deg F (141 degC) operating temperature, cast-brass body, with removable piston,
polytetrafluoroethylene seat, and stainless-steel spring; globe design. Valve shall be straight-
through pattern, with solder-end connections.

Check Valves, NPS 1 (DN 25) and Larger: 400-psig (2760-kPa) operating pressure and 285
deg F (141 deg C) operating temperature; cast-bronze body, with cast-bronze or forged-brass
bolted bonnet; floating piston with mechanically retained polytetrafluoroethylene seat disc.
Valve shall be straight-through or angle pattern, with solder-end connections.

Service Valves: 500-psig (3450-kPa) pressure rating; forged-brass body with copper stubs,
brass caps, removable valve core, integral ball check valve, and with solder-end connections.

Solenoid Valves: Comply with ARI 760; 250 deg F (121 deg C) temperature rating and 400-
psig (2760-kPa) working pressure; forged brass, with polytetrafluoroethylene valve seat, 2-way,
straight-through pattern, and solder-end connections; manual operator; fitted with suitable
NEMA 250 enclosure of type required by location, with 1/2-inch (16-GRC) conduit adapter and
24 120-V, normally closed open holding coil.
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2.04

2.05

2.06

Pressure-Regulating Valves: Comply with ARI770; direct acting, brass; with pilot operator,
stainless-steel diaphragm, standard coil, and solder-end connection; suitable for refrigerant

specified.

Pressure Relief Valves: Straight-through or angle pattern, brass body and disc, neoprene seat,
and factory sealed and ASME labeled for standard pressure setting.

Thermostatic Expansion Valves: Comply with ARI 750; brass body with stainless-steel parts;
thermostatic-adjustable, modulating type; size and operating characteristics as recommended by
manufacturer of evaporator, and factory set for superheat requirements; solder-end connections;
with sensing bulb, distributor having side connection for hot-gas bypass line, and external

equalizer line.

Hot-Gas Bypass Valve: Pulsating-dampening design, stainless-steel bellows and
polytetrafluoroethylene valve seat; adjustable; sized for capacity equal to last step of
compressor unloading; with solder-end connections.

REFRIGERANT PIPING SPECIALITIES

Straight- or Angle-Type Strainers: 500-psig (3450-kPa) working pressure; forged-brass or steel
body with stainless-steel wire or brass-reinforced Monel screen of 80 to 100 mesh in liquid lines
up to 1-1/8 inches (30 mm), 60 mesh in larger liquid lines, and 40 mesh in suction lines; with
screwed cleanout plug and solder-end connections.

Moisture/Liquid Indicators: 500-psig (3450-kPa) maximum working pressure and 200 deg F
(93 deg C) operating temperature; all-brass body with replaceable, polished, optical viewing
window with color-coded moisture indicator; with solder-end connections.

Permanent Filter-Dryer: 350-psig (2410-kPa) maximum operating pressure and 225 deg F (107
deg C) maximum operating temperature; steel shell and wrought-copper fittings for solder-end
connections; molded-felt core surrounded by desiccant.

Mufflers: 500-psig (3450-kPa) operating pressure, welded-steel construction with fusible plug;
sized for refrigeration capacity.

RECEIVERS

Receivers, 6-Inch (150-mm) Diameter and Smaller: ARI495, UL listed, steel, brazed, 400-psig
(2760-kPa) pressure rating, with tappings for inlet, outlet, and pressure relief valve.

Receivers Larger Than 6-Inch (150-mm) Diameter: ARI495, welded steel, tested and stamped
according to ASME Boiler and Pressure Vessel Code: Section VIII; 400-psig (2760-kPa)
pressure rating, with tappings for liquid inlet and outlet valves, pressure relief valve, and liquid-

level indicator.
REFRIGERANTS

ASHRAE 34, HCFC-22: Chlorodifluoromethane.
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ASHRAE 34, R-134a: Tetrafluoroethane.

ASHRAE 34, R-22: Monochlorodifluoromethane.

ASHRAE 34, R-500: Azeotrope.

PART 3 - EXECUTION

3.01

A.

B.

3.02

A.

B.

C.

D.

E.

G.

PIPING APPLICATIONS
Aboveground, within Building: Type ACR drawn-copper tubing.
Belowground for NPS 2 (DN 50) and Smaller: Type L (Type B) annealed-copper tubing.

VALVE APPLICATIONS

Install diaphragm packless or packed-angle valves in suction and discharge lines of compressor,
for gage taps at hot-gas bypass regulators, on each side of strainers.

Install check valves in compressor discharge lines and in condenser liquid lines on multiple
condenser systems.

Install packed-angle valve in liquid line between receiver shutoff valve and thermostatic
expansion valve for system charging.

Install diaphragm packless or packed-angle valves on each side of strainers and dryers, in liquid
and suction lines at evaporators, and elsewhere as indicated.

Install a full-sized, three-valve bypass around each dryer.

Install solenoid valves upstream from each expansion valve and hot-gas bypass valve.

1. Install solenoid valves in horizontal lines with coil at top.

2. Electrical wiring for solenoid valves is specified in Division 16 Sections. Coordinate

electrical requirements and connections.

Install thermostatic expansion valves as close as possible to evaporator.

1. If refrigerant distributors are used, install them directly on expansion-valve outlet.

2. Install valve so diaphragm case is warmer than bulb.

3. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do
not mount bulb in a trap or at bottom of the line.

4. If external equalizer lines are required, make connection where it will reflect suction-line

pressure at bulb location.

Install pressure-regulating and pressure relief valves as required by ASHRAE 15. Pipe pressure
relief valve discharge to outside.
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3.03 SPECIALTY APPLICATIONS

A.  Install liquid indicators in liquid line leaving condenser, in liquid line leaving receiver, and on
leaving side of liquid solenoid valves.

B. Install strainers immediately upstream from each automatic valve, including expansion valves,
solenoid valves, hot-gas bypass valves, and compressor suction valves.

C. Install strainers in main liquid line where multiple expansion valves with integral strainers are
used.

D. Install moisture-liquid indicators in liquid lines between filter-dryers and thermostatic
expansion valves and in liquid line to receiver.

E. Install pressure relief valves on ASME receivers; pipe discharge to outdoors.

F. Install permanent filter-dryers in low-temperature systems, in systems using hermetic
compressors, and before each solenoid valve.

G. Install solenoid valves in liquid line of systems operating with single pump-out or pump-down
compressor control, in liquid line of single or multiple evaporator systems, and in oil bleeder
lines from flooded evaporators to stop flow of oil and refrigerant into suction line when system
shuts down.

H. Install receivers, sized to accommodate pump-down charge, on systems 5 tons (17.5 kW) and
larger and on systems with long piping runs.

L Install flexible connectors at or near compressors.

3.04 PIPING INSTALLATION

A.  Install refrigerant piping according to ASHRAE 15.

B.  Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical
Materials and Methods."

C.  Install piping as short and direct as possible, with a minimum number of joints, elbows, and
fittings.

D.  Arrange piping to allow inspection and service of compressor and other equipment. Install
valves and specialties in accessible locations to allow for service and inspection.

E. Install piping with adequate clearance between pipe and adjacent walls and hangers or between
pipes for insulation installation. Use sleeves through floors, walls, or ceilings, sized to permit
installation of fuli-thickness insulation.

F. Belowground, install copper tubing in protective conduit. Vent conduit outdoors.
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G. Install copper tubing in rigid or flexible conduit in locations where copper tubing will be
exposed to mechanical injury.

H.  Slope refrigerant piping as follows:

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from
compressor.

2. Install horizontal suction lines with a uniform slope downward to compressor.

3. Install traps and double risers to entrain oil in vertical runs.

4. Liquid lines may be installed level.
L Install bypass around moisture-liquid indicators in lines larger than NPS 2 (DN 50).

L Install unions to allow removal of solenoid valves, pressure-regulating valves, and expansion
valves and at connections to compressors and evaporators.

K.  When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats,
and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near
expansion valve bulb.

L. Hanger, support, and anchor products are specified in Division 15 Section "Hangers and
Supports."

M. Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6.0 m)
long.

2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6.0 m) or longer.

3. Pipe rollers for multiple horizontal runs 20 feet (6.0 m) or longer, supported by a trapeze.

4, Spring hangers to support vertical runs.

N.  Install hangers for copper tubing with the following maximum spacing and minimum rod sizes:

1. NPS 1/2 (DN 15): Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch

(6.4 mm).

2. NPS 5/8 (DN 18): Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch
(6.4 mm).

3. NPS 1 (DN 25): Maximum span, 72 inches (1800 mm); minimum rod size, 1/4 inch
(6.4 mm).

4, NPS 1-1/4 (DN 32): Maximum span, 96 inches (2400 mm); mimimum rod size, 3/8 inch
(9.5 mm).

S. NPS 1-1/2 (DN 40): Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch
(9.5 mm).

6. NPS 2 (DN 50): Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch (9.5
mm).

7. NPS 2-1/2 (DN 65): Maximum span, 108 inches (2700 mm); minimum rod size, 3/8 inch
(9.5 mm).
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3.05 PIPE JOINT CONSTRUCTION
A.  Braze joints according to Division 15 Section "Basic Mechanical Materials and Methods."
B.  Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide) during brazing to prevent
scale formation.
3.06 FIELD QUALITY CONTROL
A.  Test and inspect refrigerant piping according to ASME B31.5, Chapter VL

1. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser,
evaporator, and safety devices from test pressure.

2. Test high- and low-pressure side piping of each system at not less than the lower of the
design pressure or the setting of pressure relief device protecting high and low side of
system.

a. System shall maintain test pressure at the manifold gage throughout duration of
test.
b. Test joints and fittings by brushing a small amount of soap and glycerine solution
over joint.
c. Fill system with nitrogen to raise a test pressure of 150 psig (1035 kPa) or higher
as required by authorities having jurisdiction.
d. Remake leaking joints using new materials, and retest until satisfactory results are
achieved.
3.07 ADJUSTING
A.  Adjust thermostatic expansion valve to obtain proper evaporator superheat requirements.
B.  Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating
suction pressure.
C.  Adjust set-point temperature of the conditioned air or chilled-water controllers to the system
design temperature.
D. Perform the following adjustments before operating the refrigeration system, according to

manufacturer's written instructions:

Open shutoff valves in condenser water circuit.

Check compressor oil level above center of sight glass.

Open compressor suction and discharge valves.

Open refrigerant valves, except bypass valves that are used for other purposes.
Check compressor-motor alignment, and lubricate motors and bearings.

SJI.&L»JI\J’—-
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3.08 CLEANING

A. Before installing copper tubing other than Type ACR, clean tubing and fittings with
trichloroethylene.

B.  Replace core of filter-dryer after system has been adjusted and design flow rates and pressures
are established.

3.09 SYSTEM CHARGING
A.  Charge system using the following procedures:

1. Install core in filter-dryer after leak test but before evacuation.

Evacuate entire refrigerant system with a vacuum pump to a vacuum of 500 micrometers
(67 Pa). If vacuum holds for 12 hours, system is ready for charging.

Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa).

4. Charge system with a new filter-dryer core in charging line. Provide full-operating

charge.

W

END OF SECTION 15183
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SECTION 15185

HYDRONIC PUMPS

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following categories of hydronic pumps for hydronic systems:

1. In-line circulators.
2. End-suction pumps.

Related Sections include the following:

I. Division 15 Section "Motors" for general motor requirements.
2. Division 15 Section "Mechanical Vibration Controls and Seismic Restraints" for inertia

pads, isolation pads, spring supports, and spring hangers.
SUBMITTALS

Product Data: Include certified performance curves and rated capacities; shipping, installed,
and operating weights; furnished specialties; final impeller dimensions; and accessories for each

type of product indicated. Indicate pump's operating point on curves.

Shop Drawings: Show pump layout and connections. Include Setting Drawings with templates
for installing foundation and anchor bolts and other anchorages.

1. Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate
between manufacturer-installed and field-installed wiring.

Maintenance Data: For pumps to include in maintenance manuals specified in Division 1.

QUALITY ASSURANCE

UL Compliance: Fabricate and label pumps to comply with UL 778, "Motor-Operated Water
Pumps," for construction requirements.

Product Options: Drawings indicate size, profiles, connections, and dimensional requirements
of pumps and are based on the specific types and models indicated. Other manufacturers'
pumps with equal performance characteristics may be considered. Refer to Division 1 Section

"Substitutions."
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Regulatory Requirements: Fabricate and test steam condensate pumps to comply with HI 1.1-
1.5, "Centrifugal Pumps for Nomenclature, Definitions, Application and Operation," and HI 1.6,

"Centrifugal Pump Tests."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction.

DELIVERY, STORAGE, AND HANDLING

Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal surfaces
and treat with anticorrosion compound after assembly and testing. Protect flanges, pipe
openings, and nozzles with wooden flange covers or with screwed-in plugs.

Store pumps in dry location.
Retain protective covers for flanges and protective coatings during storage.

Protect bearings and couplings against damage from sand, grit, and other foreign matter.
Comply with pump manufacturer's written rigging instructions.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place

Concrete."

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Mechanical Seals: One mechanical seal for each pump.

PRODUCTS

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. In-Line Circulators:
a. Armstrong Pumps, Inc.
b. Bell & Gossett ITT; Div. of ITT Fluid Technology Corp.
c. Taco; Fabricated Products Div.

2. Close-Coupled, End-Suction Pumps:

15185-2



103™ Air Control Squadron FY 2002 Military Construction
Replace Facilities at Orange Air National Guard Station
SKXJ97955 June 07,2002

2.03

2.04

Armstrong Pumps, Inc.

Bell & Gossett ITT; Div. of ITT Fluid Technology Corp.
Goulds Pumps, Inc.

Taco; Fabricated Products Div.

ae o

GENERAL PUMP REQUIREMENTS
Pump Units: Factory assembled and tested.

Motors: Include built-in, thermal-overload protection and grease-lubricated ball bearings.
Select each motor to be nonoverloading over full range of pump performance curve.

Motors Indicated to Be Energy Efficient: Minimum efficiency as indicated according to
IEEE 112, Test Method B. Include motors with higher efficiency than "average standard
industry motors" according to IEEE 112, Test Method B, if efficiency is not indicated.

IN-LINE CIRCULATORS

Description: Horizontal, in-line, centrifugal, single-stage, bronze-fitted, radially split case
design; rated for 125-psig (860-kPa) minimum working pressure and a continuous water
temperature of 225 deg F (107 deg C).

1. Casing: Cast iron, with threaded companion flanges for piping connections, and threaded
gage tappings at inlet and outlet connections.

a. Connection Option: Unions at connections for casings that are not available with
threaded companion flanges. '

2. Impeller: ASTM B 584, cast bronze, statically and dynamically balanced, closed,
overhung, single suction, and keyed to shaft.

Shaft and Sleeve: Steel shaft with oil-lubricated copper sleeve.

Seals: Mechanical type. Include carbon-steel rotating ring, stainless-steel spring,
ceramic seat, and flexible bellows and gasket.

Pump Bearings: Oil-lubricated, bronze journal and thrust type.

Motor Bearings: Oil-lubricated, sleeve type.

Coupling: Flexible, capable of absorbing torsional vibration and shaft misalignment.
Motor: Resiliently mounted to pump casing.

Rl

0~ O\ W

CLOSE-COUPLED, END-SUCTION PUMPS

Description: Centrifugal, close-coupled, end-suction, single-stage, bronze-fitted, back-pull-out,
radially split case design; rated for 175-psig (1200-kPa) minimum working pressure and a
continuous water temperature of 225 deg F (107 deg C).

1. Casing: Cast iron, with flanged piping connections, drain plug at low point of volute, and
threaded gage tappings at inlet and outlet connections.

a. Connection Option: Unions at connections for casings that are not available with
threaded companion flanges.
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2.05

A.

B.

2. Impeller:  ASTM B 584, cast bronze, statically and dynamically balanced, closed,
overhung, single suction, keyed to shaft, and secured by locking cap screw.

Wear Rings: Replaceable, bronze casing ring.

Shaft and Sleeve: Steel shaft extension with bronze sleeve and neoprene slinger.

Shaft: Stainless-steel shaft close coupled to motor shaft.

Seals: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat,

and flexible bellows and gasket.
7. Motor: Directly mounted to pump casing and with supporting legs as integral part of

motor enclosure.

v W

PUMP SPECIALTY FITTINGS

Suction Diffuser: Angle or straight pattern, 175-psig (1200-kPa) pressure rating, cast-iron body
and end cap, pump-inlet fitting; with bronze startup and bronze or stainless-steel permanent
strainers: bronze or stainless-steel straightening vanes; drain plug; and factory- or field-

fabricated support.

Triple-Duty Valve: Angle or straight pattern, 175-psig (1200-kPa) pressure rating, cast-iron
body, pump-discharge fitting; with drain plug and bronze-fitted shutoff, balancing, and check

valve features.

PART 3 - EXECUTION

3.01

A.

B.

3.02

A.

B.

C.

D.

EXAMINATION

Examine equipment foundations and anchor-bolt locations for compliance with requirements for
installation. '

1. Examine roughing-in for piping systems to verify actual locations of piping connections
before pump installation.
2. Examine foundations for suitable conditions where pumps are to be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

PUMP INSTALLATION
Install pumps according to manufacturer's written instructions.

1. Install pumps according to HI1.1-1.5, "Centrifugal Pumps for Nomenclature,
Definitions, Application and Operation."

Install pumps to provide access for periodic maintenance, including removing motors,
impellers, couplings, and accessories.

Support pumps and piping separately so piping is not supported by pumps.

Suspend in-line pumps using continuous-thread hanger rod and vibration-isolation hangers.
Install seismic bracing as required by authorities having jurisdiction.
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3.03

3.04

o o w

t

Set base-mounted pumps on concrete foundation. Disconnect coupling halves before setting.
Do not reconnect couplings until alignment operations have been completed.

1. Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with
small taper, at points near foundation bolts to provide a gap of 3/4 to 1-1/2 inches (19 to

38 mm) between pump base and foundation for grouting.
2. Adjust metal supports or wedges until pump and driver shafts are level. Check coupling
faces and suction and discharge flanges of pump to verify that they are level and plumb.

ALIGNMENT

Align pump and motor shafts and piping connections after setting them on foundations, after
grout has been set and foundation bolts have been tightened, and after piping connections have

been made.
Comply with pump and coupling manufacturers' written instructions.

Adjust pump and motor shafts for angular and offset alignment by methods specified in HI 1.1-
1.5, "Centrifugal Pumps for Nomenclature, Definitions, Application and Operation."

After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill
baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in
place. After grout has cured, fully tighten foundation bolts.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Install piping adjacent to machine to allow service and maintenance.

Connect piping to pumps. Install valves that are the same size as piping connected to pumps.
Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.
Install check valve and throttling valve on discharge side of in-line circulators.

Install suction diffuser and shutoff valve on suction side of base-mounted pumps.

Install triple-duty valve on discharge side of base-mounted pumps.

Install flexible connectors on suction and discharge sides of base-mounted pumps between
pump casing and valves.

Install pressure gages on pump suction and discharge. Install at integral pressure-gage tappings
where provided.

Install temperature and pressure-gage connector plugs in suction and discharge piping around
each pump.
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K.  Install electrical connections for power, controls, and devices.
L. Electrical power and control wiring and connections are specified in Division 16 Sections.

M.  Ground equipment.

1.

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified
in UL 486A and UL 486B.

3.05 COMMISSIONING

A.  Verify that pumps are installed and connected according to the Contract Documents.

B.  Verify that electrical wiring installation complies with manufacturer's written instructions and
the Contract Documents.

C.  Perform the following preventive maintenance operations and checks before starting:

1.
2.

3.

AN

Lubricate bearings.
Remove grease-lubricated bearing covers, flush bearings with kerosene, and clean

thoroughly. Fill with new lubricant according to manufacturer's written instructions.
Disconnect coupling and check motor for proper rotation that matches direction marked
on pump casing.

Verify that pumps are free to rotate by hand and that pumps for handling hot liquids are
free to rotate with pumps hot and cold. Do not operate pumps if they are bound or drag,
until cause of trouble is determined and corrected.

Check suction piping connections for tightness to avoid drawing air into pumps.

Clean strainers,

Verify that pump controls are correct for required application.

D.  Starting procedure for pumps with shutoff power not exceeding safe motor power is as follows:

1.

ESRCES

© 90 N o

11.

Prime pumps by opening suction valves and closing drains, and prepare pumps for
operation.

Open cooling water-supply valves in cooling water supply to bearings, where applicable.
Open cooling water-supply valves if stuffing boxes are water cooled.

Open sealing liquid-supply valves if pumps are so fitted.

Open warm-up valves of pumps handling hot liquids if pumps are not normally kept at
operating temperature.

Open circulating line valves if pumps should not be operated against dead shutoff.

Start motors.

Open discharge valves slowly.

Observe leakage from stuffing boxes and adjust sealing liquid valve for proper flow to
ensure lubrication of packing. Let packing "run in" before reducing leakage through
stuffing boxes; then tighten glands.

Check general mechanical operation of pumps and motors.

Close circulating line valves once there is sufficient flow through pumps to prevent

overheating.
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E. When pumps are to be started against closed check valves with discharge shutoff valves open,
steps are the same, except open discharge valves before starting motors.

F. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for detailed requirements for

testing, adjusting, and balancing hydronic systems.

3.06 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Government's maintenance
personnel to adjust, operate, and maintain hydronic pumps as specified below:

1.

2.
3.

Train Government's maintenance personnel on procedures and schedules for starting and

stopping, troubleshooting, servicing, and maintaining pumps.
Review data in maintenance manuals. Refer to Division [ Section "Contract Closeout."
Review data in maintenance manuals. Refer to Division 1 Section "Operation and

Maintenance Data."
Schedule training with Government, through Contracting Officer, with at least seven

days' advance notice.

END OF SECTION 15185
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SECTION 15189

HVAC WATER TREATMENT

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

1.05

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes water-treatment systems for the following:

1. Heating, hot-water piping (closed-loop system).
2. Chilted-water piping (closed-loop system).

Related Sections include the following:

1. Division 15 Section "Water Softeners" for water treatment in hydronic piping.

CHEMICAL FEED SYSTEM DESCRIPTION

Closed-Loop System: One bypass feeder on each system with isolating and drain valves
downstream from circulating pumps, unless otherwise indicated.

1. Introduce chemical treatment through bypass feeder when required or indicated by test.

PERFORMANCE REQUIREMENTS

Maintain water quality for HVAC systems that controls corrosion and build-up of scale and
biological growth for maximum efficiency of installed equipment without posing a hazard to
operating personnel or the environment.

Base chemical treatment performance requirements on quality of water available at Project site,
HVAC system equipment material characteristics and functional performance characteristics,
operating personnel capabilities, and requirements and guidelines of authorities having

jurisdiction.
1. Closed System: Maintain system essentially free of scale, corroston, and fouling.

SUBMITTALS

Product Data: Include rated capacities; water-pressure drops; shipping, installed, and operating
weights; and furnished products listed below:

1. Pumps.
2. Chemical solution tanks.
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3. Agitators.
4. Control equipment and devices.
5. Test equipment.
6. Chemicals.
7. Filters.
8. Chemical feeders.

1.06

1.07

Shop Drawings: Detail equipment assemblies indicating dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field

connection.

1. Wiring Diagrams:  Detail power and control wiring and differentiate between
manufacturer-installed and field-installed wiring.

Water Analysis: Submit a copy of the water analysis to illustrate water quality available at
Project site.

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

Maintenance Data: For pumps, agitators, filters, system controls, and accessories to include in
maintenance manuals specified in Division 1.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who is an authorized representative of the
chemical treatment manufacturer for both installation and maintenance of chemical treatment

equipment required for this Project.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

MAINTENANCE

Scope of Service: Provide chemicals and service program for maintaining optimum conditions
in the circulating water for inhibiting corrosion, scale, and organic growths in the cooling,
chilled-water piping, heating, hot-water piping and equipment. Services and chemicals shall be
provided for a period of one year from date of Substantial Completion, including the following:

Initial water analysis and recommendations.

Startup assistance.

Periodic field service and consultation.

Customer report charts and log sheets.

Laboratory technical assistance.

Analyses and reports of all chemical items concerning safety and compliance with

government regulations.

O o
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1.08 EXTRA MATERIALS
A.  Furnish extra materials described below that match products installed and that are packaged

with protective covering for storage and 1dentified with labels describing contents.

1. Chemicals: Furnish quantity equal to 100 percent of amount initially installed.

PART 2 - PRODUCTS

2.01

A.

2.02

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. HVAC Water-Treatment Products:

Ampion Corp.

Anderson Chemical Co., Inc.

Aqua-Chem, Inc.; Cleaver-Brooks Div.

Barclay Chemical Co., Water Management, Inc.
Betz Dearborn, Inc.

Calgon Corp., ECC International.

Diversey Water Technologies, Inc.

DuBois Chemicals, Inc.; DuBois USA Subsidiary.
Fluids Pumps & Controllers, Inc.

Harmsco Industrial Filters.

Metro Group., Inc.; Metropolitan Refining Div.
Nalco Chemical Co.

Selick & Bird, Inc.

Stewart-Hall, Div. of the Rectorseal Corp.
Trane Boland Services; Water Treatment.
Watcon, Inc.

TOBZ AT ISR MO A0 o

CHEMICAL FEEDING EQUIPMENT

Bypass Feeders: Cast iron or steel, for introducing chemicals into system; with funnel shutoff
valve on top, air-release valve on top, drain valve on bottom, and recirculating shutoff valves on

sides.

1. Capacity: 5 gal. (19 L).
2. Working Pressure: 175 psig (1210 kPa).

Drip Feeders: Plastic reservoir with capillary tubing probe, weight, charging syringe, and clip.

Positive-Displacement Diaphragm Pump: Simplex, self-priming, rated for intended chemical
with 25 percent safety factor for design pressure and temperature.
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Adjustable flow rate.

Thermoplastic construction.

Fully enclosed, continuous-duty, 120-V, 60-Hz, single-phase motor.
Built-in relief valve.

LR~

D.  Positive-Displacement Piston Pump: Metal and thermoplastic construction.

1. Fully enclosed, continuous-duty, 120-V, 60-Hz, single-phase motor.
2. Built-in relief valve.

E. Chemical Solution Tanks: Chemical-resistant reservoirs fabricated from high-density opaque
polyethylene with graduated markings.

1. Molded fiberglass cover with recess for mounting pump, agitator, and liquid-level switch.
2. Capacity: 30 gal. (114 L).

F. Agitator: Direct drive, 1750 rpm, mounted on tank with angle adjustment.

1. Fully enclosed, continuous-duty, 120-V, 60-Hz, single-phase motor.
2. Stainless-steel clamp and motor mount, with stainless-steel shaft and propeller.

G. Liquid-Level Switch: Polypropylene housing, integrally mounted PVC air trap, receptacles for
connection to metering pump, and low-level alarm.

H.  Packaged Conductivity Controller: Solid-state circuitry, 5 percent accuracy, linear dial
adjustment, built-in calibration switch, on-off switch and light, control-function light, output to

control circuit, and recorder.

I Cold-Water Meter: Positive-displacement type with sealed, tamperproof magnetic drive;
impulse contact register; single-pole, double-throw, dry-contact switch.

1. Turbine type with bronze or cast-iron body rated for 125 psig (860 kPa).
2. Magnetic-drive or mechanical-impulse contactor matched to signal receiver.
3. At least six-digit totalizers.
4. 120-V ac.
J. Solenoid Valves: Forged-brass body, globe pattern, and general-purpose solenoid enclosure

with 120-V, continuous-duty coil.

K.  Electronic Timers: 150-second and 5-minute ranges, with infinite adjustment over full range,
and mounted in cabinet with hand-off-auto switches and status lights.

L. Chemical Tubing: Schedule 40, PVC with solvent-cement joints; or polypropylene tubing with
heat fusion.

M. Plastic Ball Valves: Rigid PVC or CPVC body, integral union ends, and
polytetrafluoroethylene seats and seals.

N.  Plastic-Body Strainer: Rigid PVC or CPVC with cleanable stainless-steel strainer element.
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2.03

A.

B.

2.04

A.

B.

C.

D.

2.05

A.

B.

C.

June 07, 2002

CHEMICAL TREATMENT TEST EQUIPMENT

Test Kit: Manufacturer recommended equipment and chemicals, in a carrying case, for testing
pH, total dissolved solids, dissolved oxygen, biocount, chloride, and total alkalinity and for

calcium hardness field tests.

Corrosion Test Coupon Assembly: Constructed of corrosion material, complete with piping,
valves, and mild steel and copper coupons. Locate copper coupon downstream from mild steel

coupon in the test coupon assembly.
1. Two-station rack for closed-loop systems.

CHEMICALS

Furnish chemicals recommended by water-treatment system manufacturer that are compatible
with piping system components and connected equipment.

System Cleaner: Liquid alkaline compound with emulsifying agents and detergents to remove
grease and petroleum products.

Biocide: Chlorine release agents or microbiocides.

Closed-Loop, Water Piping Chemicals: Sequestering agent to reduce deposits and adjust pH,
corroston inhibitors, and conductivity enhancers.

HOT-WATER/CHILLED-WATER FILTRATION UNIT
Filtration Unit: Stainless-steel housing and polypropylene filter with polypropylene core.
Replaceable Filter Media: Compatible with antifreeze and water-treatment chemicals.

Filter Media for Sediment Removal Service: Rated at 98 percent efficiency for 20-micrometer
particulate.

PART 3 - EXECUTION

3.01

A.

3.02

A.

B.

WATER ANALYSIS

Perform an analysis of supply water to determine the type and quantities of chemical treatment
needed to maintain the water quality as specified in "Performance Requirements" Article.

INSTALLATION
Install treatment equipment level and plumb.

Add cleaning chemicals as recommended by manufacturer.
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3.03 CONNECTIONS
A.  Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.
B.  Install piping adjacent to equipment to allow service and maintenance.
C.  Confirm applicable electrical requirements in Division 16 Sections for connecting electrical
equipment.
D.  Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified
in UL 486A and UL 486B.

3.04 FIELD QUALITY CONTROL
A.  Engage a factory-authorized service representative to perform startup service.

1. Inspect field-assembled components and equipment installation, including piping and
electrical connections. Report results in writing.

2. Inspect piping and equipment to determine that systems and equipment have been
cleaned, flushed, and filled with water, and are fully operational before introducing
chemicals for water-treatment system.

3. Place HVAC water-treatment system into operation and calibrate controls during the
preliminary phase of HVAC systems' startup procedures.

B.  Test chemical feed piping as follows:

1. Do not enclose, cover, or put piping into operation until it is tested and satisfactory test
results are achieved.

2. Test for leaks and defects. If testing is performed in segments, submit separate report for
each test, complete with diagram of portion of piping tested.

3. Leave uncovered and unconcealed new, altered, extended, and replaced water piping until

it has been tested and approved. Expose work that has been covered or concealed before

it has been tested and approved.

4. Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow test pressure to stand for four hours. Leaks and loss in test pressure

constitute defects.

5. Repair leaks and defects with new materials and retest piping until satisfactory results are
obtained.
6. Prepare test reports, including required corrective action.
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3.05 ADJUSTING
A.  Sample boiler water at one-week intervals after boiler startup for a period of five weeks, and

3.06

prepare certified test report for each required water performance characteristic. Where
applicable, comply with ASTM D 3370 and the following standards:

Silica;: ASTM D 859.

Steam System: ASTM D 1066.
Acidity and Alkalinity: ASTM D 1067.
Iron: ASTM D 1068.

Water Hardness: ASTM D 1126.

D L

Occupancy Adjustments: Within 12 months of Substantial Completion, perform two separate
water analyses to prove that automatic chemical feed systems are maintaining water quality
within performance requirements specified in this Section. Perform analyses at least 60 days
apart. Submit written reports of water analysis.

DEMONSTRATION

Engage a factory-authorized service representative to train Government's maintenance
personnel to adjust, operate, and maintain HVAC water-treatment systems and equipment.

1. Train Government's maintenance personnel on procedures and schedules for starting and
stopping, troubleshooting, servicing, and maintaining equipment and schedules.

Review manufacturer's safety data sheets for handling of chemicals.

Review data in maintenance manuals, especially data on recommended parts inventory and
supply sources and on availability of parts and service. Refer to Division 1 Section "Contract

Closeout."

Schedule at least four hours of training with Government, through Contracting Officer, with at
least seven days' advance notice.

END OF SECTION 15189
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SECTION 15211

GENERAL-SERVICE COMPRESSED -AIR PIPING

PART 1 - GENERAL
1.01 SUMMARY

A.  This Section includes piping and related specialties for general-service compressed-air systems
operating at 200 psig (1380 kPa) and less.

B. See Division 15 Section "Meters and Gages" for thermometers and pressure gages.

C.  See Division 15 Section "General-Service Compressed-Air Equipment”" for compressed-air
equipment and accessories.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

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

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the manufacturers specified.
2.02 PIPES, TUBES, AND FITTINGS
A.  Schedule 40, Steel Pipe: ASTM A 53/A 53M, Type E, Grade A, black.
1. Malleable-Iron Fittings: ASME B16.3, Class 300, threaded.

B. Transition Couplings for Metal Piping: Metal coupling or other manufactured fitting same size
as, with pressure rating at least equal to and ends compatible with, piping to be joined.

2.03 JOINING MATERIALS

A.  Refer to Division 15 Section "Basic Plumbing Materials and Methods" for joining materials not
in this Section.

2.04 SPECIALTIES

A.  Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels,"
construction; National Board certified, labeled, and factory sealed; constructed of bronze body
with poppet safety valve for compressed-air service.
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1. Pressure Settings: Higher than discharge pressure and same or lower than receiver

pressure rating.

B. Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual pressure-
setting adjustment, and rated for 250-psig (1725-kPa) inlet pressure, unless otherwise indicated.

1. Type: Pilot operated.

C.  Air-Line Pressure Regulators: Bronze body, direct acting, spring-loaded manual pressure-
setting adjustment, and rated for 200-psig (1380-kPa) minimum inlet pressure, unless otherwise
indicated.

1. Type: Diaphragm operated.

D.  Air-Line Lubricators: Sizes and capacities indicated; equip with drip chamber and sight dome
for observing oil drop entering airstream; with oil-feed adjustment screw and quick-release

collar for easy bow] removal.
1. Provide with automatic feed device for supplying oil to lubricator.

E. Mechanical Filters: Two-stage, mechanical-separation-type, air-line filters in sizes and ratings
indicated. Equip with deflector plates, resin-impregnated-ribbon-type filters with edge
filtration, and drain cock:

F. Automatic Drain Valves: Corrosion-resistant metal body and internal parts, rated for 200-psig
(1380-kPa) minimum working pressure, capable of automatic discharge of collected condensate.

G.  Quick Couplings: Assembly with locking-mechanism feature for quick connection and
disconnection of compressed-air hose.

1. Available Manufacturers:

Aeroquip Corporation.

Bowes Manufacturing, Inc.

Foster Manufacturing Co., Inc.

Milton Industries, Inc.

Parker Hannifin Corporation; Fluid Connectors Group; Quick Coupling Div.
Rectus Corp.

Schrader-Bridgeport; Amflo Div.
Schrader-Bridgeport/Standard Thomson.

Snap-Tite, Inc.

TOMCO Products Inc.

Tuthill Corporation; Hansen Coupling Div.

1) Coordinate coupling type requirements with end-user.

RO R MO e o

2. Automatic-Shutoff Quick Couplings: Straight-through brass body with O-ring or gasket
seal and stainless-steel or nickel-plated-steel operating parts.
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H.

a. Socket End: With one-way valve and threaded inlet for connection to piping or
threaded hose fitting.

3. Valveless Quick Couplings: Straight-through brass body with stainless-steel or nickel-
plated-steel operating parts.

a. Socket End: With O-ring or gasket seal, without valve, and with serrated inlet for

attaching hose.
b. Plug End: With serrated outlet for attaching hose.

Hose Assemblies: Compatible hose, clamps, couplings, and splicers suitable for compressed-air
service, of nominal diameter indicated, and rated for 300-psig (2070-kPa) minimum working

pressure, unless otherwise indicated.

1. Hose: Reinforced single- or double-wire-braid, CR-covered hose for compressed-air
service.
2. Hose Clamps: Stainless-steel clamps or bands.

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

4. Hose Splicers: One-piece, straight-through brass or stainless-steel fitting with serrated
ends for connecting two sections of hose.

PART 3 - EXECUTION

3.01 PIPING APPLICATIONS
A.  Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings
same as or higher than system pressure rating used in applications below, unless otherwise
indicated.
B.  Joining of Dissimilar Metal Piping: Use dielectric fittings. Refer to Division 15 Section "Basic
Mechanical Materials and Methods" for dielectric fitting types.
1. NPS 2 (DN 50) and Smaller: Dielectric unions.
2. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Dielectric flanges.
3. NPS 5 (DN 125) and Larger: Dielectric flange kits.
C.  Specialty and Equipment Flanged Connections: Use cast-copper-alloy companion flange with
gasket and brazed joint for connection to copper tube.
D.  Use metal general-service compressed-air piping between air compressors and air receivers.
Use of plastic piping for this application is prohibited.
E. Low-Pressure Compressed-Air Distribution Piping: Use the following piping materials for each
size range:
1. NPS 2 (DN 50) and Smaller: Schedule 40, black-steel pipe; threaded malleable-iron
fittings; and threaded joints.
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3.02 VALVE APPLICATIONS
A.  General-Duty Valves: Refer to Division 15 Section "Valves" for metal general-duty valves.
Use metal valves, unless otherwise indicated.
3.03 PIPING INSTALLATION
A, Refer to Division 15 Section "Basic Plumbing Materials and Methods" for basic piping
installation.
B.  Install air and drain piping with 1 percent slope downward in direction of airflow.
C. Install eccentric reducers where piping is reduced in direction of flow, with bottoms of both
pipes and reducer fitting flush.
D. Install branch connections to compressed-air mains from top of main. Provide drain leg and
drain trap at end of each main and branch and at low points.
E. Install flexible pipe connector on each connection to air COMpressors.
F. Install thermometer and pressure gage on dischargé piping from each air compressor and on
cach receiver; install according to Division 15 Section "Meters and Gages."
G. Install pipe expansion joints and anchors according to Division 15 Section "Pipe Expansion
Fittings and Loops."
3.04 VALVE INSTALLATION
A. Refer to Division 15 Section "Basic Plumbing Materials and Methods" for basic piping and
valve installation.
B. Install metal general-duty valves according to Division 15 Section "Valves."
C.  Install shutoff valve at each connection to and from general-service compressed-air specialties,
equipment, and accessories.
D. Install check valves to maintain correct direction of fluid flow to and from compressed-air
piping specialties and equipment.
E. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected
alr Compressors.
F. Install automatic drain valves on intercoolers, aftercoolers, receivers, and dryers. Discharge
condensate over nearest floor drain.
G. Install safety valves where recommended by specialty manufacturers.
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3.05 JOINT CONSTRUCTION
A.  Refer to Division 15 Section "Basic Plumbing Materials and Methods" for basic piping joint
construction.
3.06 HANGER AND SUPPORT INSTALLATION
A.  Refer to Division 15 Section "Mechanical Vibration and Seismic Controls" for seismic-restraint
devices.
B.  Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.
Install the following:
1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:
a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel, clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable, roller hangers.
c. Longer Than 100 Feet (30 m), if Indicated: MSS Type 49, spring cushion rolls.
3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44,
pipe rolls. Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Install supports according to Division 15 Section "Hangers and Supports."”
D.  Support horizontal piping within 12 inches (300 mm) of each fitting and coupling.
E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm) minimum
rods.
F. Install hangers for Schedule 40, steel piping with the following maximum horizontal spacing
and minimum rod diameters:
1. NPS 1/4 to NPS 1/2 (DN 8 to DN 15): 96 inches (2400 mm) with 3/8-inch (10-mm) rod.
2. NPS 3/4 to NPS 1-1/4 (DN 20 to DN 32): 84 inches (2100 mm) with 3/8-inch (10-mm)
rod.
3. NPS 1-1/2 (DN 40): 12 feet (3.7 m) with 3/8-inch (10-mm) rod.
4, NPS 2 (DN 50): 13 feet (4 m) with 3/8-inch (10-mm) rod.
G. Install supports for vertical, Schedule 40, steel piping every 15 feet (4.6 m).
3.07 CONNECTIONS
A.  Drawings indicate general arrangement of piping, fittings, and specialties.
B. Install piping adjacent to specialties and equipment to allow service and maintenance.
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C. Connect piping to air compressors, accessories, and specialties with shutoff valve and union.
3.08 LABELING AND IDENTIFICATION
A.  Install identifying labels and devices for general-service compressed-air piping systems. Refer

to Division 15 Section "Mechanical Identification” for labeling and identification materials.

3.09 FIELD QUALITY CONTROL
A.  Perform the following field tests and inspections and prepare test reports:

1. Test and adjust piping safety controls. Replace damaged and malfunctioning safety

controls.
2, Piping Leak Tests: Test new and modified parts of existing piping. Cap and fill general-

service compressed-air piping with oil-free dry air or gaseous nitrogen to pressure of 50
psig (345 kPa) above system operating pressure, but not less than 150 psig (1035 kPa).
Isolate test source and let stand for four hours to equalize temperature. Refill system, if
required, to test pressure; hold for two hours with no drop in pressure.

a. Repair leaks and retest until no leaks exist.

3. Report results in writing.

END OF SECTION 15211
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SECTION 15251

GENERAL-SERVICE COMPRESSED-AIR EQUIPMENT

PART 1 - GENERAL
1.01 SUMMARY

A.  This Section includes the following general-service compressed-air equipment and related

accessories:
I. Air compressors and receivers.
2. Air-inlet filters.
3. Aftercoolers.
4. Compressed-air dryers.
B. See Division 15 Section "General-Service Compressed-Air Piping" for compressed-air piping,

valves, and related specialties.
1.02 SUBMITTALS

A.  Product Data: For the following compressed-air equipment:

1. Air compressors, including receivers and intake filters.
2. Aftercoolers.
3. Compressed-air dryers.

B.  Shop Drawings: Diagram power, signal, and control wiring.
C.  ASME certificates.
D.  Operation and maintenance data.

1.03 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

B. Comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A.  In other Part 2 articles where titles below introduce lists, the following requirements apply for
product selection:
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1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the manufacturers specified.

2.02 PACKAGED AIR COMPRESSORS AND RECEIVERS

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

B.  Control Panels: Automatic control station with load control and protection functions. Comply
with NEMA ICS 2 and UL 508.

1. Mounting and Wiring: Factory installed and connected as an integral part of equipment
package.

2. Enclosure: NEMA ICS 6, Type 12 control panel, unless otherwise indicated.

3. Motor Controllers: Full-voltage, combination-magnetic type with undervoltage release
feature and motor-circuit-protector-type disconnecting means and short-circuit protective
device.

a. Control Voltage: 120-V ac or less, using integral control power transformer.

b. Motor Overload Protection: Overload relay in each phase.

c. Starting Devices: Hand-off-automatic selector switch in cover of control panel,
plus pilot device for automatic control.

4. Instrumentation: Include receiver pressure gage, discharge-air pressure gage, air-filter
maintenance indicator, hour meter, compressor discharge-air and coolant temperature
gages, and control transformer.

5. Alarm Signal Device: For connection to alarm system to indicate when backup air
compressor is operating.

C. Motors: General requirements for motors are specified in Division 15 Section "Motors."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

D. Receivers: Steel tank constructed according to ASME Boiler and Pressure Vessel Code:
Section VIII, Division 1; rated for working pressure at least as high as highest discharge
pressure of connected compressors; and bearing appropriate code symbols. Include safety
valve, pressure gage, automatic drain, and pressure-reducing valve.

2.03 RECIPROCATING AIR COMPRESSORS

A.  Lubricated, Reciprocating Air Compressors: Simplex unit.

1. Available Manufacturers:

a. Atlas Copco Compressors, Inc.
b. CompAir, Ltd.
c. Curtis-Toledo, Inc.
GENERAL-SERVICE COMPRESSED- 14881 15251 -2
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2.05
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General Air Products, Inc.

Ingersoll-Rand Company; Air Compressor Group.
Kaeser Compressors, Inc.

Quincy Compressor.

e orh o oo

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

Mounting: Tank mounted.

Number of Compressors: One.

Motor Size (Each Compressor): 5 hp minimum, 3400 rpm, 3 phase, 60 Hz.
Standard-Air Capacity of Each Air Compressor: 163 scfm free air.

Actual-Air Capacity of Each Air Compressor: 17 acfm delivered.

Discharge Air Pressure: 125 psig (860 kPa).

Combined high discharge-air temperature and low lubrication-oil pressure switch,
submerged gear-type oil pump, and oil filter.

Belt guards totally enclosing pulleys and belts.

Intercoolers between stages of two-stage units.

System shall be capable of providing 20 cfm at each outlet with a maximum of two

outlets used simultaneously.

o Ao o

e i

Receiver: ASME construction steel tank.

a. Orientation: Horizontal arrangement.
b. Capacity: 80 gal. minimum.
c. Pressure Rating: 200 psig (1380 kPa) minimum.

Miscellaneous Devices: Safety valves, discharge-air pressure gages, pressure regulators,
and shutoff valves.

AIR-INLET FILTERS

Description: Combination inlet filter-silencer, suitable for remote installation, for each air
COmpressor.

1.

2.

Construction: Weatherproof housing for replaceable, dry-type filter element, with
silencer tubes or other method of sound reduction.
Capacity: Match capacity of air compressor, with collection efficiency of 99 percent

retention of particles larger than 10 microns.

COMPRESSED-AIR DRYERS

Refrigerant-Type Dryers: Noncycling, air-cooled, electric-motor-driven unit with steel
enclosure and capability to deliver 35 deg F (2 deg C), 100-psig (690-kPa) air at dew point.
Include automatic ejection of condensate from airstream, step-down transformers, disconnect
switches, inlet and outlet pressure gages, thermometers, automatic controls, and filters.

1.

Manufacturers:
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AIR EQUIPMENT



103" Air Control Squadron FY 2002 Military Construction
Replace Facilities at Orange Air National Guard Station

SKXJ97955 June 07, 2002

a. Air/Tak, Inc.
b. Arrow Pneumatics, Inc.
c. Atlas Copco Compressors, Inc.
d. Flair Corp.
e. Hankison International.
f. Ingersoll-Rand Company; Air Compressor Group.
g. Kaeser Compressors, Inc.
h. Numatics, Incorporated.
1. Pioneer Air Systems, Inc.
] Pneumatech Inc.
k. Ultrafilter Inc.
L. Van Air Systems, Inc.
m.  Wilkerson Corp.
n. ZANDER Filter Systems, Inc.
0. Zeks Air Drier Corporation.

2. Capacity: Match maximum capacity of connected air compressor.

3. Inlet Filter: 5 microns.

4, Outlet Filter: 1 micron.

2.06 ACCESSORIES

A.  General: Include accessories with working-pressure rating not less than system pressure at
location where used, and compatible with equipment and piping system used.

B.  Separators: Conical-shaped, centrifugal air-line separator of capacity not less than connected
equipment. Equip with water-removal trap and drain. Size units for maximum pressure drop
through units of 3 psig (21 kPa) from air inlet to outlet.

2.07 SPECIALTIES

A. Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, Division 1,
construction; National Board certified, labeled, and factory sealed; constructed of bronze body
with poppet safety valve for compressed-air service.

1. Pressure Settings: Higher than discharge pressure and same or lower than receiver
pressure rating.

B.  Automatic Drain Valves: Mechanical-operation type with corrosion-resistant metal body and
internal parts, rated for 200-psig (1380-kPa) minimum working pressure, capable of automatic
discharge of collected condensate.
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PART 3 - EXECUTION

3.01 CONCRETE BASES

A.  Install concrete bases for compressed-air equipment. Concrete base is specified in Division 15
Section "Basic Mechanical Materials and Methods," and concrete materials and installation
requirements are specified in Division 3.

3.02 EQUIPMENT INSTALLATION

A.  Install air compressors on concrete bases. Install units level, plumb, and anchored to substrate
in locations indicated. Maintain manufacturers' recommended clearances. Orient equipment so
controls and devices are accessible for servicing.

1. Anchor packaged equipment to concrete base.

a. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of
base.

b. Install epoxy-coated anchor bolts for supported equipment; extend through
concrete base and anchor into structural concrete floor.

c. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

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

B.  Vibration Isolation: Install spring isolators. Vibration isolation devices and installation
requirements are specified in Division 15 Section "Mechanical Vibration and Seismic
Controls."

C.  Install the following devices on compressed-air equipment:

I Thermometer, Pressure Gage, and Safety Valve: Install on each compressed-air receiver.

Pressure Regulators: Install downstream from air compressors, dryers, purification units,

and filter assemblies.

3. Automatic Drain Valves: Install on intercoolers, receivers, and dryers. Discharge
condensate over nearest floor drain.
3.03 CONNECTIONS

A.  Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.
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C.  Connect piping to air compressors and receivers, except safety relief valve connections, with
flexible pipe connectors of materials suitable for service. Flexible pipe connectors and their
installation are specified in Division 15 Section "General-Service Compressed-Air Piping."

D.  Ground equipment according to Division 16 Section "Grounding and Bonding."

E. Connect wiring according to Division 16 Section "Conductors and Cables."

3.04 DEMONSTRATION

A. FEngage a factory-authorized service representative to train Government's maintenance
personnel to adjust, operate, and maintain general-service compressed-air equipment.

END OF SECTION 15251
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SECTION 15410

PLUMBING FIXTURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1S

A,

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes plumbing fixtures and related components. See Plumbing Drawing P.001
for specific manufacturer model numbers.

Related Sections include the following:

1. Division 15 Section 15051 "Basic Plumbing Materials and Methods."
2. Dtvision 15 Section "Drinking Fountains and Water Coolers."
3. Division 15 Section "Plumbing Specialties" for backflow preventers and specialty fixtures

not in this Section.

DEFINITIONS

Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with
disabilities.

Fitting: Device that controls flow of water into or out of plumbing fixture. Fittings specified in

“this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains

and tailpieces, and traps and waste pipes. Piping and general-duty valves are included where
indicated.

SUBMITTALS

Product Data: Include selected fixture and trim, fittings, accessories, appliances, appurtenances,
equipment, and supports and indicate materials and finishes, dimensions, construction details, and

flow-control rates for each type of fixture indicated.

Maintenance Data: For plumbing fixtures to include in maintenance manuals specified in
Division 1.

QUALITY ASSURANCE

Source Limitations: Obtain plumbing fixtures, faucets, and other components of each category
through one source from a single manufacturer.

PLUMBING FIXTURES 14881 15410 -1
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1. Exception: If fixtures, faucets, or other components are not available from a single
manufacturer, obtain similar products from other manufacturers specified for that category.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
mtended use.

C.  Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable
Buildings and Facilities", and Massachusetts State Architectural Access Board Regulations; about
plumbing fixtures for people with disabilities.

D. Regulatory Requirements: Comply with requirements in U.S. Architectural & Transportation
Barriers Compliance Board's "Uniform Federal Accessibility Standards (UFAS), 1985-494-187"
about plumbing fixtures for people with disabilities.

E. Regulatory Requirements: Comply with requirements in Public Law 102-486, "Energy Policy
Act," about water flow and consumption rates for plumbing fixtures.

F. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," for
fixture materials that will be in contact with potable water.

G.  Select combinations of .fixtures and trim, faucets, fittings, and other components that are
compatible.

H. Comply with the following applicable standards and other requirements specified for plumbing

fixtures:

1. Hand Sinks: NSF 2 construction.

2. Stainless-Steel Fixtures Other Than Service Sinks: ASME A112.19.3M.
3. Vitreous-China Fixtures: ASME A112.19.2M.

4. Water-Closet, Flush Valve, Tank Trim: ASME A112.19.5.

L. Comply with the following applicable standards and other requirements specified for lavatory and
sink faucets:

I. Backflow Protection Devices for Faucets with Side Spray: ASME A112.18.3M.
2. Backflow Protection Devices for Faucets with Hose-Thread Outlet: ASME A112.18.3M.
3. Diverter Valves for Faucets with Hose Spray: ASSE 1025.
4. Faucet Hose: ASTM D 3901.
5. Faucets: ASME A112.18.1M.
6. NSF Materials: NSF 61.
7. Pipe Threads: ASME B1.20.1.
g. Sensor-Actuated Faucets and Electrical Devices: UL 1951.
9. Supply and Drain Fittings: ASME A112.18.1M.
J. Comply with the following applicable standards and other requirements specified for shower
faucets:
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Backflow Protection Devices for Hand-Held Showers: ASME A112.18.3M.
Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets:
ASSE 1016.

Faucets: ASME A112.18.1M.

Hand-Held Showers: ASSE 1014.

High-Temperature-Limit Controls for Thermal-Shock- Preventing Devices: ASTM F 445.
Hose-Coupling Threads: ASME B1.20.7.

Pipe Threads: ASME B1.20.1.

Pressure-Equalizing-Control Antiscald Faucets: ASTM F 444 and ASSE 1016.
Thermostatic-Control Antiscald Faucets: ASTM F 444 and ASSE 1016.

K. Comply with the following applicable standards and other requirements specified for
miscellaneous fittings:

B

Atmospheric Vacuum Breakers: ASSE 1001.

Brass and Copper Supplies: ASME A112.18.1M.
Sensor-Operation Flushometers: ASSE 1037 and UL 1951.
Tubular Brass Drainage Fittings and Piping: ASME A112.18.1M.

L. Comply with the following applicable standards and other requirements specified for
miscellaneous components:

R

Floor Drains: ASME A112.21.1M.

Hose-Coupling Threads: ASME B1.20.7.

Off-Floor Fixture Supports: ASME A112.6.1M.

Pipe Threads: ASME B1.20.1.

Plastic Toilet Seats;: ANSIZ124.5.

Supply and Drain Protective Shielding Guards: ICC A117.1.

1.6 COORDINATION

A.  Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be
installed to comply with original design and referenced standards.

1.7 EXTRA MATERIALS

A.  Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1.
2.

3.

Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size installed.
Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size
installed.

Flushometer Valve, Repair Kits: Equal to 10 percent of amount of each type installed, but

not less than 12 of each type.
Provide hinged-top wood or metal box, or individual metal boxes, with separate

compartments for each type and size of extra materials listed above.
Toilet Seats: Equal to 5 percent of amount of each type installed.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

MANUFACTURERS

For fixture descriptions in other Part 2 articles where the subparagraph titles "Products," introduce
a list of manufacturers and their products or manufacturers only, the following requirements apply

for product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the products specified in the
Plumbing Fixture Schedule on Drawing P.001.

2. Available Manufacturers: Subject to compliance withrequirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
manufacturers specified in other Part 2 articles.

LAVATORY FAUCETS

Lavatory Faucet, L-1: Include hot- and cold-water indicators; coordinate faucet inlets with
supplies and fixture holes and outlet with spout and fixture receptor.

1. Products:
a. Symmons Ultra-Sense Faucet.

Maximum Flow Rate: 0.5 gpm (9.5 L/min.), unless otherwise indicated.
Body Material: Cast brass.

Finish: Polished chrome plate.

Type: Single-valve.

Centers: 4 inches (102 mm).

Mounting: Deck, concealed.

Handle(s): Hands-free sensor-operated.

9. Inlet(s): NPS 3/8 (DN 10) tubing, plain end.

10.  Spout: Rigid.

11.  Spout Outlet: Aerator.

12.  Operation: Self-closing.

13.  Drain: Grid.

14.  Tempering Device: Integral temperature selection..

15. Insulated supplies & Waste: Handi-Lav-Guard by Truebro.

20 N LB W

SHOWER FAUCETS

Shower Faucet, SH-1, SH2: Include hot- and cold-water indicators: and shower head, arm, and
flange. Coordinate faucet inlets with supplies and outlet with diverter valve.
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Manufacturers:

a. Symmons Temptrol (SH-1, SH-2).
b. Or approved equal by Grohe or Leonard.

Maximum Flow Rate: 2.5 gpm (9.5 L/min.), unless otherwise indicated.
Body Material: Cast brass.

Finish: Polished chrome plate.

Type: Push-button metering (SH-1, SH-2).

Type: Adjustable Temperature (SH-3).

Mounting: Concealed.

Handles: Knob, pushbutton.

Diverter Valve: Not required.

Backflow Protection Device for Hand-Held Shower: Required.
Operation: Compression, manual.

Antiscald Device: Integral with mixing valve.

Supply Connections: NPS 1/2 (DN 15) Sweat.

Shower Head Material: Metallic with chrome-plated finish.

Head Type: Integral with mounting flange Hand held, slide-bar mounted.
Spray Pattern: Adjustable.

Integral Volume Control: Not required.

Shower-Arm, Flow-Control Fitting: 2 gpm (7.6 L/min.).

2.4 SINK FAUCETS

A.  Sink Faucet, SK-1 through SK-3: Coordinate faucet inlets with supplies and fixture holes and
outlet with spout and fixture receptor.

L.

000NV B W

<

Manufacturers:
a. Symmons Industries.

Maximum Flow Rate: 0.5 gpm (9.5 L/min.), unless otherwise indicated.
Body Material: Cast brass.

Finish: Polished chrome plate (except SK-1: white).

Type: Kitchen faucets.

Mounting: Deck, concealed.

Spout Qutlet: Aerator.

Operation: Compression, manual.

Drain: Grid strainer, chrome-plated trap, waste and supplies.
Tempering Device: Not required.

25 FLUSHOMETERS

A. Flushometer, WC-1, WC-2, U-1, U-2: Cast-brass body with corrosion-resistant internal control
stop with check valve, vacuum breaker, and copper or brass tubing, and polished chrome-plated

finish on exposed parts.
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1. Manufacturers:

a. Sloan.
b. Or approved equal by Toto or Zurmn.

Internal Design: Diaphragm.

Style: Exposed.

Inlet Size: NPS 1 (DN 25).

Trip Mechanism: Battery-operated sensor actuator.

Consumption: 1.0 gal./flush (3.8 L/flush) 1.6 gal./flush (6.0 L/flush).
Operation: Pushbutton activation on WC-1 and WC-2.

AR

2.6 TOILET SEATS
A.  Toilet Seat, WC-1 amd WC-2: Solid plastic.
1. Manufacturers:

a. Bemis.
b. Church or approved equal.

Configuration: Open front without cover.

Size: Elongated.

Class: Standard commercial.

Hinge Type: SC, self-sustaining check sef-raising.
Color: White.

ARSI N

2.7 PROTECTIVE SHIELDING GUARDS

A.  Protective Shielding Guard, L-1, and SK-1, SK-3, SK-6 and SK-7: Manufactured, plastic covering
for hot- and cold-water supplies and trap and drain piping and complying with ADA requirements.

1. Manufacturers:

a. Truebro, Inc.
b. Or approved equal by Maguire or Engineered Brass Co.

2.8 FIXTURE SUPPORTS

A.  Water-Closet Support, WC-1 and WC-2: Water-closet combination carrier designed for accessible
mounting height. Include single or double, vertical or horizontal, hub-and- spigot or hubless waste
fitting asrequired for piping arrangement; faceplates; couplings with gaskets; feet; and fixture bolts
and hardware matching fixture. Include additional extension coupling, faceplate, and feet for
installation in wide pipe space.

1. Manufacturers:
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a. Watts Industries.
b. Jay R. Smutth.
c. Zum.

Urinal Support, U-1 and U-2: Type Il, urinal carrier with hanger and bearing plates. Include steel
uprights with feet.

1. Manufacturers:
a. Watts Industries.
b. Jay R. Smith.
c. Zurn.

2. Accessible Fixture Support: Include rectangular steel uprights.

Lavatory Support, L-1: Type II, lavatory carrier with concealed arms and tie rod. Include steel
uprights with feet.

1. Manufacturers:
a. Watts Industries.
b. Jay R. Smith.
c. Zumn.
2. Accessible Fixture Support: Include rectangular steel uprights.

WATER CLOSETS

Water Closets, WC-1 and WC-2: Accessible, wall-hanging, back-outlet, vitreous-china fixture
designed for flushometer valve operation.

1. Manufacturer:

a. Eljer Signature.
b. Or approved equal by Crane or Toto USA.

2. Style: Flushometer valve.
a. Bowl Type: Elongated with siphon-jet design.
1) Design Consumption: 1.6 gal./flush (6 L/flush).
b. Color: White.

Flushometer: Sloan Optima 8111-MC.
4. Fixture Support: Water-closet support combination carrier.

L2
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2.10

2.11

URINALS

Urinals, U-1 and U-2: Accessible, wall-hanging, back-outlet, vitreous-china fixture designed for
flushometer valve operation.

1. Manufacturers:

a. Eljer.
b. Or approved equal by Crane or Toto USA.

Type: Washout.

Strainer or Trapway: Integral cast strainer with integral trap.
Design Consumption: 1 gal./flush (3.8 L/flush).

Color: White.

Supply Spud Size: NPS 3/4 (DN 20).

Outlet Size: NPS 2 (DN 50).

Flushometer: Sloan Optima-8180-1.0-MC.

Fixture Support: Urinal chair carrier.

090N U b W

LAVATORIES

Lavatories, L-1: Accessible, wall-hanging, vitreous-china fixture.
1. Products:

a. Eljer.
b. Or approved equal by Crane or Toto USA.

Type: Slab.

Size: 20 by 18 inches.

Faucet Hole Punching: Three, 4-inch centers, holes.

Faucet Hole Location: Top.

Color: White.

Faucet: Electronic sensor type.

Supplies: NPS 3/8 (DN 10) chrome-plated copper with stops.

Drain: Grid.

0. Drain Piping: NPS 1-1/4 by NPS 1-1/2 (DN 32 by DN 40) chrome-plated cast-brass trap;
and wall escutcheon.

11.  Protective Shielding Guards: Truebro Inc.

12.  Fixture Support: Lavatory Concealed Arm Carriers.

S0 00 N oL s W

Lavatories, L-2: Accessible, counter-mounted, vitreous-china fixture.
1. Products:

a. Eljer.
b. Or approved equal by Crane or Toto USA.
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Type: Oval.

Size: 22 by 18 inches.

Faucet Hole Punching: Three, 4-inch centers, holes.

Faucet Hole Location: Top.

Color: White.

Faucet: Electronic sensor type.

Supplies: NPS 3/8 (DN 10) chrome-plated copper with stops.
Drain: Grid.

Drain Piping: NPS 1-1/4 by NPS 1-1/2 (DN 32 by DN 40) chrome-plated cast-brass trap;
and wall escutcheon.

Protective Shielding Guards: Truebro Inc.

Fixture Support: Countertop.

212 SERVICE BASINS

A.  Service Basins, MSB-1: Flush-to-wall, floor-mounting precast terrazzo plastic basin with rim

guard.

1.
2.

i B

e

Available Products:
Products:

a. Eljer.

Shape: Square.

Size: 28 by 28 inches.

Height: 12 inches (305 mm).

Tiling Flange: Not required.

Rim Guard: On all top surfaces.

Color: Not applicable.

Faucet: Eljer.

Drain: Grid with NPS 3 (DN 80) outlet.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine roughing-in for water soil and for waste piping systems and supports to verify actual
locations and sizes of piping connections and that locations and types of supports match those
indicated, before plumbing fixture installation. Use manufacturer's roughing-in data if roughing-in

data are not indicated.

B. Examine walls, floors, and cabinets for suitable conditions where fixtures are to be installed.

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

Assemble fixtures, trim, fittings, and other components according to manufacturers’ written
mstructions.

For wall-hanging fixtures, install off-floor supports affixed to building substrate.

1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

Install back-outlet, wall-hanging fixtures onto waste fitting seals and attach to supports.

Install floor-mounting fixtures on closet flanges or other attachments to piping or building
substrate.

Install wall-hanging fixtures with tubular waste piping attached to supports.

Install floor-mounting, back-outlet water closets attached to building floor substrate and wall
bracket and onto waste fitting seals.

Install counter-mounting fixtures in and attached to casework.

Install fixtures level and plumb according to manufacturers' written instructions and roughing-in
drawings.

Install water-supply piping with stop on each supply to each fixture to be connected to water
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures.
Install stops in locations where they can be easily reached for operation.

1. Exception: Use ball, gate, or globe valve if stops are not specified with fixture. Refer to
Division 15 Section "Valves" for general-duty valves.

Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to
sanitary drainage system.

Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage
system.

Install flushometer valves for accessible water closets and urinals with handle mounted on wide
side of compartment. Install other actuators in locations that are easy for people with disabilities

to reach.
Install toilet seats on water closets.

Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not
available with required rates and patterns. Include adapters if required.
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3.3

Install water-supply, flow-control fittings with specified flow rates in fixture supplies at stop
valves.

Install faucet, flow-control fittings with specified flow rates and patterns in faucet spouts if faucets
are not available with required rates and patterns. Include adapters if required.

Install shower, flow-control fittings with specified maximum flow rates in shower arms.

Install traps on fixture outlets. All traps, waste piping and supplies to be chrome-plated. All traps,
waste piping and supplies shall be insulated on accessible fixtures.

1. Exception: Omit trap on fixtures with integral traps.
2. Exception: Omit trap on indirect wastes, unless otherwise indicated.

Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within
cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding fittings.
Refer to Division 15 Section "Basic Plumbing Materials and Methods" for escutcheons.

Seal joints between fixtures and walls, floors, and counters using sanitary-type, one-part,
mildew-resistant, silicone sealant. Match sealant color to fixture color. Refer to Division 7
Section "Joint Sealants" for sealant and installation requirements.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Connect water supplies from water distribution piping to fixtures.

Connect drain piping from fixtures to drainage piping.

Supply and Waste Connections to Plumbing Fixtures: Connect fixtures with water supplies, stops,
risers, traps, and waste piping. Use size fittings required to match fixtures. Connect to plumbing

piping.
Supply and Waste Connections to Fixtures and Equipment Specified in Other Sections: Connect

fixtures and equipment with water supplies, stops, risers, traps, and waste piping specified. Use
size fittings required to match fixtures and equipment. Connect to plumbing piping.

Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.
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34 FIELD QUALITY CONTROL

A.  Verify that installed fixtures are categories and types specified for locations where installed.

B.  Check that fixtures are complete with trim, faucets, fittings, and other specified components.

C.  Inspect installed fixtures for damage. Replace damaged fixtures and components.

D. Test installed fixtures after water systems are pressurized for proper operation. Replace
malfunctioning fixtures and components, then retest. Repeat procedure until units operate
propertly.

E. Install fresh batteries in sensor-operated mechanisms.

3.5 ADJUSTING

A.  Operate and adjust faucets and controls. Replace damaged and malfunctioning fixtures, fittings,
and controls.

B. Operate and adjust disposers, hot-water dispensers, and controls. Replace damaged and
malfunctioning units and controls.

C.  Adjust water pressure at faucets, shower valves, and flushometer valves to produce proper flow
and stream.

D.  Replace washers and seals of leaking and dripping faucets and stops.

3.6 CLEANING

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and

materials. Do the following:
1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and
spouts.
2. Remove sediment and debris from drains.
3.7 PROTECTION
A.  Provide protective covering for installed fixtures and fittings.
B. Do not allow use of fixtures for temporary facilities unless approved in writing by Government.

PLUMBING FIXTURES 14881
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SECTION 15412

EMERGENCY PLUMBING FIXTURES

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following emergency plumbing fixtures:

1. Combination emergency shower/eye wash units.
2. Water-tempering equipment.
DEFINITIONS

Accessible Fixture: Emergency plumbing fixture that can be approached, entered, and used by
people with disabilities.

Plumbed Emergency Plumbing Fixture: Fixture with fixed, potable-water supply.

PVC: Polyvinyl chloride plastic.
Tepid: Approximately 85 deg F (29 deg C) temperature.
1. Allowable Variation: Plus or minus 5 deg F (3 deg C).

SUBMITTALS

Product Data: Include flow rates and capacities; shipping, installed, and operating weights;
furnished specialties; and accessories for each product indicated.

Shop Drawings: Diagram power, signal, and control wiring and differentiate between
manufacturer-installed and field-installed wiring.

Product Certificates: Submit certificates of performance testing specified in "Source Quality
Control" Article.

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

Maintenance Data: For emergency plumbing fixtures to include in maintenance manuals
specified in Division 1.

EMERGENCY PLUMBING FIXTURES 14881 15412 -1



103" Air Control Squadron FY 2002 Military Construction

Replace Facilities at Orange Air National Guard Station

SKXJ97955 June 07, 2002
1.05 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

B.

C.

1.06

A.

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

ANSI Standard: Comply with ANSI Z358.1, "Emergency Eyewash and Shower Equipment."

NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects,"
for fixture materials that will be in contact with potable water.

COORDINATION

Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be
installed to comply with original design and referenced standards.

PART 2 - PRODUCTS

2.01

A.

2.02

A.

MANUFACTURERS

For fixture descriptions in other Part2 articles where the subparagraph titles "Products”
introduce a list of manufacturers and their products, the following requirements apply for

product selection:

1. Products: Subject to compliance with requirements, provide one of the products
specified in other Part 2 articles.

COMBINATION UNITS

Combination Units: Plumbed, accessible, freestanding type with emergency shower and
eye/face wash equipment.

1. Products:
a. Encon Safety Products.
b. Guardian Equipment Co.
c. Haws Corporation.
d. Refer to Plumbing Fixture Schedule for product model numbers.

2. Piping: Galvanized steel.

Unit Supply: NPS 1-1/4 (DN 32) minimum.

Unit Drain: Outlet at side near bottom.

Shower Supply: NPS 1 (DN 25) with flow regulator and stay-open control valve.
Eye/Face Wash Supply: NPS 1/2 (DN 15) with flow regulator and stay-open

control valve,

a0 o
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2.03

A.

2.04

A,

3. Shower Capacity: Deliver potable water at rate not less than 20 gpm (76 L/min.) for at
least 15 minutes.

a. Control-Valve Actuator: Pull rod.
b. Shower Head: 8-inch (200-mm) minimum diameter, chrome-plated brass or

stainless steel.

4. Eye/Face Wash Equipment: With capacity to deliver potable water at rate not less than
3.0 gpm (11.4 L/min.) for at least 15 minutes.

a. Control-Valve Actuator: Paddle.
b. Receptor: Chrome-plated brass or stainless-steel bowl.

WATER-TEMPERING EQUIPMENT

Hot- and Cold-Water-Tempering Equipment, EMV-1: Factory-fabricated equipment including
water thermostatic mixing valve designed to provide 85 degF (29 deg C) potable water at
emergency plumbing fixtures, to maintain temperature at plus or minus 5 degF (3 deg C)
throughout required 15-minute test period, and in case of unit failure to continue cold-water
flow, with union connections, controls, corrosion-resistant metal piping, and enclosure.

1. Products:

a. Encon Safety Products; <Insert product name and model number>.
b. Lawler Manufacturing Co., Inc.; <Insert product name and model number>.
c. Leonard Valve Co.; <Insert product name and model number>.

SOURCE QUALITY CONTROL

Certify performance of plumbed emergency plumbing fixtures by independent testing agency
acceptable to authorities having jurisdiction.

PART 3 - EXECUTION

3.01

A.

3.02

A

B.

C.

EXAMINATION

Examine roughing-in for water and waste piping systems to verify actual locations of piping
connections before plumbed emergency plumbing fixture installation. Proceed with installation
only after unsatisfactory conditions have been corrected.

EMERGENCY PLUMBING FIXTURE INSTALLATION

Assemble emergency plumbing fixture piping, fittings, control valves, and other components
according to manufacturer's written instructions.

Install fixtures level and plumb.

Fasten fixtures to substrate.
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3.03

3.04

3.05

Install shutoff valves in water-supply piping to fixtures. Use ball, gate, or globe valve if
specific type valve is not indicated. Install valves chained or locked in open position if
permitted. Install valves in locations where they can easily be reached for operation. Refer to
Division 15 Section "Valves" for general-duty shutoff valves.

1. Exception: Omit shutoff valves on supplies to emergency equipment if prohibited by
authorities having jurisdiction.

Install dielectric fitting in supply piping to fixture if piping and fixture connections are made of
different metals. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for

dielectric fittings.

Install escutcheons on piping wall and ceiling penetrations in exposed, finished locations. Refer
to Division 15 Section "Basic Mechanical Materials and Methods" for escutcheons.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Connect hot- and cold-water-supply piping to hot- and cold-water-tempering equipment.
Connect output from water-tempering equipment to emergency plumbing fixtures.

Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified
in UL 486A and UL 486B.

FIELD QUALITY CONTROL

Mechanical-Component Testing:  After plumbing connections have been made, test for
compliance with requirements. Verify ability to achieve indicated capacities and temperatures.

Electrical-Component Testing: After electrical circuitry has been energized, test for compliance
with requirements.

1. Test and adjust controls and safeties.

Repair or replace malfunctioning units. Retest as specified above after repairs or replacements
are made.

Report test results in writing.
ADJUSTING

Adjust or replace fixture flow regulators for proper flow.
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B. Adjust equipment temperature settings.

END OF SECTION 15412
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SECTION 15430

PLUMBING SPECIALTIES

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A.  This Section includes the following plumbing specialties:

Backflow preventers.
Dishwasher air-gap fittings.
Balancing valves.

Thermostatic water mixing valves.
Water tempering valves.
Key-operation hydrants.

Trap seal primer valves.

Drain valves.

Miscellaneous piping specialties.
10.  Sleeve penetration systems.

11.  Flashing materials.

12. Cleanouts.

13.  Floor drains.

14.  Grease recovery units.

00N U

B.  Related Sections include the following:

1. Division 15 Section "Meters and Gages" for water meters, thermometers, and pressure
gages.
1.03 DEFINITIONS

A.  The following are industry abbreviations for plastic piping materials:

ABS: Acrylonitrile-butadiene-styrene plastic.
PE: Polyethylene plastic.

PUR: Polyurethane plastic.

PVC: Polyvinyl chloride plastic.

B

1.04 PERFORMANCE REQUIREMENTS

A.  Provide components and installation capable of producing piping systems with following
minimum working-pressure ratings, unless otherwise indicated:
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1. Domestic Water Piping: 125 psig .
2. Sanitary Waste and Vent Piping: 10-foot head of water.
3. Storm Drainage Piping: 10-foot head of water.

1.05 SUBMITTALS

A.  Product Data: Include rated capacities and shipping, installed, and operating weights. Indicate
materials, finishes, dimensions, required clearances, and methods of assembly of components;

and piping and wiring connections for the following:

I. Backflow preventers and water regulators.
2. Balancing valves, water filters, and strainers.
3. Thermostatic water mixing valves and water tempering valves.
4. Water hammer arresters, air vents, and trap seal primer valves and systems.
5. Drain valves, hose bibbs, hydrants, and hose stations.
6. Cleanouts, floor drains and trench drains.
7. Vent caps, vent terminals, and roof flashing assemblies.
8. Grease recovery units.
9. Sleeve penetration systems.
B.  Shop Drawings: Diagram power, signal, and control wiring.

C.  Field test reports.

D.  Maintenance Data: For plumbing specialties to include in maintenance manuals. Include the
following:

1. Backflow preventers and water regulators.

2. Water filters.

3. Thermostatic water mixing valves.
4. Trap seal primer valves and systems.
5. Hose stations and hydrants.

6. Grease recovery units.
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1.06 QUALITY ASSURANCE

A.  Product Options: Drawings indicate size, profiles, and dimensional requirements of plumbing
specialties and are based on the specific system indicated. Refer to Division 1 Section "Product
Requirements."

B.  Plumbing specialties shall bear label, stamp, or other markings of specified testing agency.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

D. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for piping
materials and installation.

E.  NSF Compliance:

1. Comply with NSF 61, "Drinking Water System Components--Health Effects, Sections 1
through 9," for potable domestic water plumbing specialties.
1.07 EXTRA MATERIALS

A.  Furnish extra materials described below that match products installed and that are packaged

with protective covering for storage and identified with labels describing contents.
I. Water Filter Cartridges: Equal to 200 percent of amount installed for each type and size
indicated.
2. Operating Key Handles: Equal to 100 percent of amount installed for each key-operated
hose bibb and hydrant installed.
PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. In other Part2 articles where subparagraph titles below introduce lists, the following

requirements apply for product selection:
1. Products: Subject to compliance with requirements, provide one of the products
specified.
2. Manufacturers:  Subject to compliance with requirements, provide products by the
manufacturers specified.
2.02 BACKFLOW PREVENTERS
A.  Manufacturers:
1. Ames Co., Inc.
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2. Watts Industries, Inc.; Water Products Div.
3 Zurn Industries, Inc.; Wilkins Div.
B.  General: ASSE standard, backflow preventers.
1. NPS 2 and Smaller: Bronze body with threaded ends.
2. NPS 2-1/2 and Larger: Bronze or stainless-steel body with flanged ends.

a. Interior Lining: AWWA C550 or FDA-approved, epoxy coating for backflow
preventers having cast-iron or steel body.

3. Interior Components: Corrosion-resistant materials.

4, Strainer: On inlet, if indicated.

C.  Pipe-Applied, Atmospheric-Type Vacuum Breakers: ASSE 1001, with floating disc and
atmospheric vent.

D. Hose-Connection Vacuum Breakers: ASSE 1011, nickel plated, with nonremovable and
manual drain features, and ASME B1.20.7, garden-hose threads on outlet. Units attached to
rough-bronze-finish hose connections may be rough bronze.

E. Intermediate Atmospheric-Vent Backflow Preventers: ASSE 1012, suitable for continuous
pressure application. Include inlet screen and two independent check valves with intermediate

atmospheric vent.

F. Reduced-Pressure-Principle Backflow Preventers: ASSE 1013, suitable for continuous pressure
application. Include outside screw and yoke gate valves on inlet and outlet, and strainer on
inlet; test cocks; and pressure-differential relief valve with ASME A112.1.2 air-gap fitting

located between two positive-seating check valves.
1. Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.

G. Double-Check Backflow Prevention Assemblies: ASSE 1015, suitable for continuous pressure
application. Include shutoff valves on inlet and outlet, and strainer on inlet; test cocks; and two

positive-seating check valves.
L. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

H. Antisiphon-Pressure-Type Vacuum Breakers: ASSE 1020, suitable for continuous pressure
application. Include shutoff valves, spring-loaded check valve, spring-loaded floating disc, test

cocks, and atmospheric vent.
1. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

L. Double-Check Detector Assembly Backflow Preventers: ASSE 1048, FM approved or UL
listed, and suitable for continuous pressure application. Include outside screw and yoke gate
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2.03

valves on inlet and outlet, and strainer on inlet. Include test cocks; two positive-seating check
valves; and bypass with displacement-type water meter, valves, and double-check backflow

preventer.
1. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

Hose-Connection Backflow Preventers: ASSE 1052, suitable for at least 3-gpm flow and
applications with up to 10-foot head of water back pressure. Include two check valves;
intermediate atmospheric vent; and nonremovable, ASME B1.20.7, garden-hose threads on

outlet.

Back-Siphonage Backflow Vacuum Breakers: ASSE 1056, suitable for continuous pressure and
backflow applications. Include shutoff valves, check valve, test cocks, and vacuum vent.

BALANCING VALVES

Calibrated Balancing Valves: Adjustable, with two readout ports and memory setting indicator.
Include manufacturer's standard hoses, fittings, valves, differential pressure meter, and carrying

case.
1. Manufacturers:

a. ITT Industries; Bell & Gossett Div.

b. Taco, Inc.
c. Watts Industries, Inc.; Water Products Div.

2. NPS 2 and Smaller: Bronze body with brass ball, adjustment knob, calibrated nameplate,
and threaded or solder-joint ends.

3. NPS 2 and Smaller: Bronze, Y-pattern body with adjustment knob and threaded ends.

4. NPS 2-1/2 and Larger: Bronze, Y-pattern body with bronze disc and flanged or grooved
ends.

Memory-Stop Balancing Valves, NPS 2 and Smaller: MSS SP-110, ball valve, rated for 400-
psig minimum CWP. Include two-piece, copper-alloy body with standard or full-port, chrome-
plated brass ball, replaceable seats and seals, threaded or solder-joint ends, and vinyl-covered
steel handle with memory-stop device.

1. Manufacturers:
a. Conbraco Industries, Inc.
b. Hammond Valve.

c. NIBCO INC.
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2.04

2.05

THERMOSTATIC WATER MIXING VALVES
Manufacturers:

1. Lawler Manufacturing Company, Inc.

2. Leonard Valve Company.

3 Symmons Industries, Inc.

General: ASSE 1017, manually adjustable, thermostatic water mixing valve with bronze body.
Include check stop and union on hot- and cold-water-supply inlets, adjustable temperature
setting, and thermometer. -

1. Type: Bimetal thermostat, operation and pressure rating 125 psig minimum.
Thermostatic Water Mixing Valves: Unit, with the following:

1. Piping, valves, and unions.Include thermometer if not in cabinet.

2. Piping Component Finish: Rough bronze.

3. Cabinet: Recessed-mounting stainless-steel box with stainless-steel hinged door and
thermometer in front.

4. See Plumbing Fixture Schedule on Drawings.

KEY-OPERATION HYDRANTS

Available Manufacturers:

Manufacturers:

1. Smith, Jay R. Mfg. Co.

2. Watts Industries, Inc.; Drainage Products Div.

3. Woodford Manufacturing Co.

General: ASME A112.21.3M, key-operation hydrant with pressure rating of 125 psig.
1. Inlet: NPS 3/4 or NPS 1 threaded or solder joint.

2. Outlet: ASME B1.20.7, garden-hose threads.

3. Operating Keys: One with each key-operation hydrant.
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Nonfreeze Exposed-Outlet Wall Hydrants: ASSE 1019, self-drainable with integral
nonremovable hose-connection vacuum breaker, casing and operating rod to match wall

thickness, projecting outlet, and wall clamp.

1. Classification: Type A, for automatic draining with hose removed.
2. Nozzle and Wall Plate Finish: Polished bronze.

TRAP SEAL PRIMER VALVES

Supply-Type Trap Seal Primer Valves: ASSE 1018, water-supply-fed type, with the following
characteristics:

1. Manufacturers:
a. Precision Plumbing Products, Inc.
b. Smith, Jay R. Mfg. Co.
c. Watts Industries, Inc.; Water Products Div.
2. 125-psig minimum working pressure.
3. Bronze body with .atmospheric-vented drain chamber.
4, Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
5. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.

6. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not
chrome finished.

Trap Seal Primer System: Factory-fabricated, automatic-operation assembly for wall mounting
with the following:

1. Manufacturers:
a. Precision Plumbing Products, Inc.
b. Sioux Chief.

2. Piping: NPS 3/4, ASTM B 88, Type L; copper, water tubing inlet and manifold with
number of NPS 1/2 outlets as indicated.

3. Cabinet: Steel box with stainless-steel cover.

4. Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120-V ac power.

5. Water Hammer Arrester: ASSE 1010.
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2.67

6. Vacuum Breaker: ASSE 1001.

DRAIN VALVES

Hose-End Drain Valves: MSS SP-110, NPS 3/4 ball valve, rated for 400-psig minimum CWP.
Include two-piece, copper-alloy body with standard port, chrome-plated brass ball, replaceable
seats and seals, blowout-proof stem, and vinyl-covered steel handle.

l. Inlet: Threaded or solder joint.
2. Outlet: Short-threaded nipple with ASME B1.20.7, garden-hose threads and cap.

Stop-and-Waste Drain Valves: MSS SP-110, ball valve, rated for 200-psig minimum CWP or
MSS SP-80, Class 125, gate valve; ASTM B 62 bronze body, with NPS 1/8 side drain outlet

and cap.

MISCELLANEOUS PIPING SPECIALTIES

Water Hammer Arresters: ASSE 1010 or PDI-WH 201, piston type with pressurized metal-tube
cushioning chamber. Sizes indicated are based on ASSE 1010, Sizes AA and A through F or

PDI-WH 201, Sizes A through F.
1. Manufacturers:
a. Precision Plumbing Products, Inc.
b. Watts Industries, Inc.; Drainage Products Div.
c. Watts Industries, Inc.; Water Products Div.
Hose Bibbs: Bronze body with replaceable seat disc complying with ASME A112.18.1M for
compression-type faucets. Include NPS 1/2 or NPS 3/4 threaded or solder-joint inlet, of design
suitable for pressure of at least 125 psig; integral, nonremovable, drainable hose-connection
vacuum breaker; and garden-hose threads complying with ASME B1.20.7 on outlet.
1. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.
2. Finish for Finished Rooms: Chrome or nickel plated.
3. Operation for Equipment Rooms: Wheel handle or operating key.
4. Operation for Service Areas: Operating key.
5. Operation for Finished Rooms: Operating key.
0. Include operating key with each operating-key hose bibb.

7. Include integral wall flange with each chrome- or nickel-plated hose bibb.

Air Vents: Float type for automatic air venting.
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1. Bolted Construction: Bronze body with replaceable, corrosion-resistant metal float and
stainless-steel mechanism and seat; threaded NPS 3/8 NPS 1/2 minimum inlet; 125-psig
minimum pressure rating at 140 deg F; and threaded vent outlet.

2. Welded Construction: Stainless-steel body with corrosion-resistant metal float, stainless-
steel mechanism and seat, threaded NPS 3/8 minimum inlet, 150-psig minimum pressure
rating, and threaded vent outlet.

D.  Roof Flashing Assemblies: Manufactured assembly made of 4-Ib/sq. ft., 0.0625-inch- 6-1b/sq.
ft., 0.0938-inch- thick, lead flashing collar and skirt extending at least 6 inches 8 inches 10
inches from pipe with galvanized steel boot reinforcement, and counterflashing fitting.

1. Manufacturers:
a. Acorn Engineering Company; Elmdor/Stoneman Div.
2. Open-Top Vent Cap: Without cap.
3. Low-Silhouette Vent Cap: With vandal-proof vent cap.
4, Extended Vent Cap: With field-installed, vandal-proof vent cap.

E. Deep-Seal Traps: Cast-iron or bronze casting, with inlet and outlet matching connected piping
and cleanout trap seal primer valve connection. Provide at all floor drains.

1. NPS 2: 4-inch- minimum water seal.
2. NPS 2-1/2 and Larger: 5-inch- minimum water seal.

F. Floor-Drain Inlet Fittings: Cast iron, with threaded inlet and threaded or spigot outlet, and trap
seal primer valve connection.

G. Fixed Air-Gap Fittings: Manufactured cast-iron or bronze drainage fitting with semiopen top
with threads or device to secure drainage inlet piping in top and bottom spigot or threaded outlet
larger than top inlet. Include design complying with ASME A112.1.2 that will provide fixed air

gap between installed inlet and outlet piping.

H. Stack Flashing Fittings: Counterflashing-type, cast-iron fitting, with bottom recess for
terminating roof membrane, and with threaded or hub top for extending vent pipe.

L Vent Caps: Cast-iron body with threaded or hub inlet and vandal-proof design. Include vented
hood and set-screws to secure to vent pipe.

J. Vent Terminals: Commercially manufactured, shop- or field-fabricated, frost-proof assembly
constructed of galvanized steel, copper, or lead-coated copper. Size to provide 1-inch enclosed
air space between outside of pipe and inside of flashing collar extension, with counterflashing.

K.  Expansion Joints: ASME A112.21.2M, assembly with cast-iron body with bronze sleeve,
packing gland, and packing; of size and end types corresponding to connected piping.
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2.09 SLEEVE PENETRATION SYSTEMS
A.  Manufacturers:
1. ProSet Systems, Inc.
2. Or approved equal.

B.  Description: UL 1479, through-penetration firestop assembly consisting of sleeve and stack
fitting with firestopping plug.

1. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing
flange on one end for installation in cast-in-place concrete slabs.

2. Stack Fitting: ASTM A 48, gray-iron, hubless-pattern, wye-branch stack fitting with
neoprene O-ring at base and gray-iron plug in thermal-release harness in branch. Include

PVC protective cap for plug.

a. Special Coating: Include corrosion-resistant interior coating on fittings for plastic
chemical waste and vent stacks.

2.10 FLASHING MATERIALS

A.  Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:

1. General Use: 4-lb/sq. ft., 0.0625-inch thickness.
2. Vent Pipe Flashing: 3-1b/sq. ft., 0.0469-inch thickness.
3. Burning: 6-1b/sq. ft., 0.0938-inch thickness.

B. Copper Sheet: ASTM B 152, of the following minimum weights and thicknesses, unless
otherwise indicated:

1. General Applications: 12 oz./sq. ft..
2. Vent Pipe Flashing: 8 oz./sq. ft..
C.  Fasteners: Metal compatible with material and substrate being fastened.

D.  Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

E. Solder: ASTM B 32, lead-free alloy.

F. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.
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2.11 CLEANOUTS
A. Cleanouts, FCO .
1. Application: Floor cleanout.
2, Products:
a. Smith, Jay R. Mfg. Co..

b. Tyler Pipe, Wade Div..

c. Watts Industries, Inc., Drainage Products Div.; model varies per floor finish, Series
C0-200.
d. Refer to Drain Schedule for model numbers.
3. Body or Ferrule Material: Cast iron .

4, Outlet Connection: Inside calk.

5. Closure: Brass plug with straight threads and gasket.

6. Adjustable Housing Material: Cast iron with set-screws or other device.
7. Frame and Cover Material and Finish: Polished bronze .
8. Frame and Cover Shape: Round.

9. Top Loading Classification: Light Duty.
2.12 FLOOR DRAINS
A. Floor Drains, See Drain Schedule: Comply with ASME A112.21.1M .
1. Application: Floor drain and Funnel floor drain.
2. Available Products:

3. Products:

a. Watts Industries, Inc., Drainage Products Div.; See Drain Schedule.
b. Zumn Industries, Inc., Jonespec Div..

c. Zurn Industries, Inc., Specification Drainage Operation.

4. Body Material: Cast Iron .
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5. Seepage Flange: Required.
6. Clamping Device: Required.
7. Outlet: Bottom .
8. Exposed Surfaces and Interior Lining: Epoxy Coated .
9. Top or Strainer Material: Nickel bronze .
10.  Top of Body and Strainer Finish: Nickel bronze.
11.  Top Shape: Varies.
12.  Dimensions of Top or Strainer: Varies.
13.  Top Loading Classification: Varies.
2.13 GREASE RECOVERY UNITS
A.  Grease Recovery Units, GRS: Comply with PDI-G101, except for grease retention capacity.
1. Products:
a. MIFAB Manufacturing, Inc..
b. Josam Co..
c. Thermaco, Inc.; See Plumbing Schedule.
2. Body Material: Stainless steel .
3. Interior Separation Device: Baffles .
4. Heater: Required.
5. Interior Lining: Not required.
6. Exterior Coating: Not required.
7. Basket Material: Stainless steel.
8. Inlet and Outlet Size: 2".
9. Cleanout: Integral.
10. Mounting: Above floor .

11.  Flow-Control Fitting: Required.
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12.  Operation: Automatic recovery.
13.  Power Requirement: 120-V ac.
2.14 SOLIDS INTERCEPTORS
A. Solids Interceptors, S1-1.
1. Products:
a. Smith, Jay R. Mfg. Co..
b. Watts Industries, Inc., Drainage Products Div.; SI-742 Sediment Inteceptor.
c. Zurn Industries, Inc., Specification Drainage Operation.
2. Body Material: Cast iron or steel.
3. Interior Separation Device: Screens.
4. Interior Lining: Epoxy Coated.
5. Exterior Coating: Epoxy Coated.
6. Body Dimensions: 12" x 7" diameter.
7. Flow Rate: Not required.
8. End Connections: Threaded.
9. Mounting: Inline supported at base.
PART 3 - EXECUTION

3.01 INSTALLATION

A.  Refer to Division 15 Section "Basic Plumbing Materials and Methods" for piping joining
materials, joint construction, and basic installation requirements.

B. Install backflow preventers in each water supply to mechanical equipment and systems and to
other equipment and water systems that may be sources of contamination. Comply with

authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.

2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe

diameters in drain piping and pipe to grade. Locate air-gap device attached to or under
backflow preventer. Simple air breaks are not acceptable for this application.
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3. Do not install bypass piping around backflow preventers.

C. Install pressure regulators with inlet and outlet shutoff valves and balance valve bypass. Install
pressure gages on inlet and outlet.

D. Install strainers on supply side of each control valve, balancing valve, and solenoid valve.

E. Install trap seal primer valves with outlet piping pitched down toward drain trap a minimum of
1 percent and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper flow.

F. Install expansion joints on vertical risers, stacks, and conductors if indicated.

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

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.

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

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.
4. Locate at base of each vertical soil and waste stack.

H. Install cleanout deck plates with top flush with finished floor, for floor cleanouts for piping
below floors.

L. Install cleanout wall access covers, of types indicated, with frame and cover flush with finished
wall, for cleanouts located in concealed piping.

J. Install flashing flange and clamping device with each stack and cleanout passing through floors
with waterproof membrane.

K. Install vent flashing sleeves on stacks passing through roof. Secure over stack flashing
according to manufacturer's written instructions.

L.  Install frost-proof vent caps on each vent pipe passing through roof. Maintain 1-inch clearance
between vent pipe and roof substrate.

M. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.

2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
Set with grates depressed according to the following drainage area radii:
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3.02

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

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.

c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-
inch total depression.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.

4, Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.

Install grease recovery units on floor. Install trap, vent, and flow-control fitting according to
authorities having jurisdiction.

1. Install control panel adjacent to unit, unless otherwise indicated.

Fasten wall-hanging plumbing specialties securely to supports attached to building substrate if
supports are specified and to building wall construction if no support is indicated.

Fasten recessed-type plumbing specialties to reinforcement built into walls.
Install wood-blocking reinforcement for wall-mounting and recessed-type plumbing specialties.

Install individual shutoff valve in each water supply to plumbing specialties. Use ball, gate, or
globe valve if specific valve is not indicated. Install shutoff valves in accessible locations.
Refer to Division 15 Section "Valves" for general-duty ball, butterfly, check, gate, and globe

valves.
Install air vents at piping high points. Include ball, gate, or globe valve in inlet.

Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and
within cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding

pipe fittings.
CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment to allow service and maintenance.

Connect plumbing specialties to piping specified in other Division 15 Sections.
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D.  Ground equipment.
E.  Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.
F. Connect plumbing specialties and devices that require power according to Division 16 Sections.
G. Interceptor Connections: Connect piping, flow-control fittings, and accessories.
1. Grease Recovery Units: Connect inlet, outlet, and vent piping; controls; electric power;
and factory-furnished accessories to unit.
3.03 FLASHING INSTALLATION
A.  Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are
required. Join flashing according to the following if required:
1. Lead Sheets: Bum joints of lead sheets 6-1b/sq. ft., 0.0938-inch thickness or thicker.
Solder joints of lead sheets 4-1b/sq. ft., 0.0625-inch thickness or thinner.
2. Copper Sheets: Solder joints of copper sheets.
B.  Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors
and roofs with waterproof membrane.
1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and
skirt or flange extending at least 8 inches around pipe.
2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve.
3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.
C.  Set flashing on floors and roofs in solid coating of bituminous cement.
D.  Secure flashing into sleeve and specialty clamping ring or device.
E. Install flashing for piping passing through roofs with counterflashing or commercially made
flashing fittings, according to Division 7 Section "Sheet Metal Flashing and Trim."
F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing
into cast-iron sleeve having calking recess.
G.  Fabricate and install flashing and pans, sumps, and other drainage shapes.
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3.04 LABELING AND IDENTIFYING
A.  Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each backflow preventer, thermostatic water mixing valve, trap seal primer
system and grease recovery unit.

1. Text: Distinguish among multiple units, inform operator of operational requirements,
indicate safety and emergency precautions, and warn of hazards and improper operations,
in addition to identifying unit.

2. Refer to Division 15 Section for nameplates and signs.

3.05 FIELD QUALITY CONTROL
A.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
field-assembled trap seal primer systems and grease recovery units and their installation,
including piping and electrical connections. Report results in writing.

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation. Remove malfunctioning units, replace with
new units, and retest.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment. :

3.06 PROTECTION
A.  Protect drains during remainder of construction period to avoid clogging with dirt and debris
and to prevent damage from traffic and construction work.
B.  Place plugs in ends of uncompleted piping at end of each day or when work stops.
3.07 DEMONSTRATION
A. Engage a factory-authorized service representative to train Government's maintenance

personnel to adjust, operate, and maintain trap seal primer systems and grease recovery units.
Refer to Division 1.

END OF SECTION 15430
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SECTION 15440

DOMESTIC WATER PIPING

PART 1 - GENERAL

1.01

A

1.02

1.03

1.04

1.05

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes domestic water piping from locations indicated to fixtures and equipment
inside the building.

Related Sections include the following:

1. Division 15 Section 15051 "Basic Plumbing Materials and Methods."

PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing domestic water piping systems with the
following minimum working-pressure ratings, unless otherwise indicated:

1. Domestic Water Service Piping: 100 psig (690 kPa).
2. Domestic Water Distribution Piping: 80 psig (550 kPa).

SUBMITTALS
Product Data: For pipe, tube, fittings, and couplings.
Water Samples: Specified in "Cleaning" Article in Part 3.

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 61, "Drinking Water System Components-Health Effects; Sections 1 through
9," for potable domestic water piping and components.
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PART 2 - PRODUCTS

2.01

A.

2.02

2.03

PIPING MATERIALS

Refer to Part 3 "Piping Applications” Article for applications of pipe, tube, fitting, and joining
materials.

Transition Couplings for Aboveground Pressure Piping: Coupling or other manufactured fitting
the same size as, with pressure rating at least equal to and ends compatible with, piping to be

joined.

Transition Couplings for Underground Pressure Piping: AWWA C219, metal, sleeve-type
coupling or other manufactured fitting the same size as, with pressure rating at least equal to and
ends compatible with, piping to be joined.

DUCTILE-IRON PIPING

Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on- joint, bell- and plain-spigot end,
unless grooved or flanged ends are indicated.

1. Ductile-Iron, Grooved-End Fittings: ASTM A 47 (ASTM A 47M), malleable-iron castings
or ASTM A 536 ductile-iron castings with dimensions matching pipe.

a. Ductile-Iron-Piping, Keyed Couplings: AWWA C606, for ductile-iron-pipe
dimensions. Include ferrous housing sections, gasket suitable for water, and bolts and
nuts.

2. Ductile-Iron, Deflection Fittings: Compound, ductile-iron coupling fitting with sleeve and
flexing sections for up to 20-degree deflection, gaskets, and restrained-joint ends complying
with AWWA C110 or AWWA C153. Include AWWA C111 ductile-iron glands, rubber

gaskets, and steel bolts.

a, Ductile-Iron, Expansion Joints: Three-piece, ductile-iron assembly consisting of
telescoping sleeve with gaskets and restrained-type, ductile-iron, bell-and-spigot end
sections complying with AWWA C110 or AWWA C153. Select and assemble
components for expansion indicated. Include AWWA C111 ductile-iron glands,

rubber gaskets, and steel bolts.

COPPER TUBING
Soft Copper Tube: ASTM B 88, Types K water tube, annealed temper.

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought-copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
2. Bronze Flanges: ASME B16.24, Class 150, with solder- joint end. Furnish Class 300

flanges if required to match piping.
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3. Copper Unions;:  MSS SP-123, cast-copper-alloy, hexagonal- stock body, with
ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

B. Hard Copper Tube: ASTM B 88, Types L water tube, drawn temper.

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.

2. Bronze Flanges: ASME B16.24, Class 150, with solder- joint end. Furnish Class 300
flanges if required to match piping.

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal- stock body, with
ball-and-socket, metal-to- metal seating surfaces and solder-joint or threaded ends.

4. Copper, Grooved-End Fittings: ASTM B 75 (ASTM B 75M) copper tube or ASTM B 584

bronze castings.

a. Copper-Tubing, Keyed Couplings: Copper-tube dimensions and design similar to
AWWA C606. Include ferrous housing sections, gasket suitable for hot water, and

bolts and nuts.
2.04 VALVES
A.  Refer to Division 15 Section 15425 "Valves" for bronze and cast-iron, general-duty valves.

B.  Refer to Division 15 Section 15420 "Plumbing Specialties” for balancing and drain valves.

PART 3 - EXECUTION
3.01 EXCAVATION

A.  Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.
3.02 PIPING APPLICATIONS

A.  Transition and special fittings with pressure ratings at least equal to piping rating may be used in
applications below, unless otherwise indicated.

B.  Flanges may be used on aboveground piping, unless otherwise indicated.
C.  Grooved joints may be used on aboveground grooved-end piping.

D.  Underground Domestic Water Service Piping: Use any of the following piping materials for each
size range:

1. NPS 2 (DN 50) and Smaller: Soft copper tube, Type K; copper pressure fittings; and

soldered joints.
2. NPS 4 to NPS 8 (DN 100 to DN 200): Push-on joint, ductile-iron pipe; push-on joint,

ductile-iron fittings; and restrained, gasketed joints.
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E.

3.03

3.04

Aboveground Domestic Water Piping: Use any of the following piping materials for each size
range:

1. NPS 1-1/2 (DN 40) and Smaller: Hard copper tube, Type L copper pressure fittings; and
soldered joints.

2. NPS 2 (DN 50): Hard copper tube, Type L copper pressure fittings; and soldered joints.

3. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): Hard copper tube, Type L (Type B); copper
pressure fittings; and soldered joints.

4. NPS 4 to NPS 6 (DN 100 to DN 150): Hard copper tube, Type L (Type B) with grooved
ends; copper grooved-end fittings; copper-tubing, keyed couplings; and grooved joints.

Underground Domestic Water Piping NPS 4 (DN 100) and Smaller: Soft copper tube, Type L
(Type B); copper pressure fittings; and soldered joints.

Nonpotable-Water Piping: Use the following piping materials for each size range:

1. NPS 3-1/2 (DN 90) and Smaller: Hard copper tube, Type L (Type B) copper pressure
fittings; and soldered joints.

VALVE APPLICATIONS

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

1. Shutoff Duty: Use bronze ball or gate valves for piping NPS 2 (DN 50) and smaller. Use
cast-iron butterfly or gate valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.

2. Throttling Duty: Use bronze ball or globe valves for piping NPS 2 (DN 50) and smaller.
Use cast-iron butterfly valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.

3. Hot-Water-Piping, Balancing Duty: Memory-stop balancing valves.

4, Drain Duty: Hose-end drain valves.

Cast-iron, grooved-end valves may be used with grooved-end piping.

PIPING INSTALLATION

Refer to Division 2 Section "Water Distribution" for site water distribution and service piping.

Refer to Division 15 Section 15400 "Basic Plumbing Materials and Methods" for basic piping
installation.

Extend domestic water service piping to exterior water distribution piping in sizes and locations
indicated.

Install underground ductile-iron piping according to AWWA C600, and AWWA M4l, and
NFPA 24. Install buried piping inside building between wall and floor penetrations and connection
to water service piping outside building with restrained joints. Anchor pipe to wall or floor. Install
thrust-block supports at vertical and horizontal offsets.

1. Encase piping with polyethylene film according to ASTM A 674 or AWWA C105.
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E. Install underground copper tubing according to CDA's "Copper Tube Handbook."

F. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration
through foundation wall. Select number of interlocking rubber links required to make installation
watertight. Refer to Division 15 Section 15400 "Basic Plumbing Materials and Methods" for

sleeves and mechanical sleeve seals.

G. Install wall penetration system at each service pipe penetration through foundation wall. Make
installation watertight. Refer to Division 15 Section 15400 "Basic Plumbing Materials and

Methods" for wall penetration systems.

H. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside
building at each domestic water service. Refer to Division 15 Section 15422 "Meters and Gages"
for pressure gages, and to Division 15 Section "Plumbing Specialties" for drain valves and

strainers.

L Install water-pressure regulators downstream from shutoff valves. Refer to Division 15
Section 15420 "Plumbing Specialties” for water-pressure regulators.

T Install aboveground domestic water piping level with 0.25 percent slope downward toward drain
and plumb.

K.  Fill water piping. Check components to determine that they are not air bound and that piping is
full of water.

L.  Perform the following steps before operation:
1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Remove plugs used during testing of piping and plugs used for temporary sealing of piping

during installation.
Remove and clean strainer screens. Close drain valves and replace drain plugs.

6. Remove filter cartridges from housings, and verify that cartridges are as specified for
application where used and that cartridges are clean and ready for use.

wn

M.  Check plumbing equipment and verify proper settings, adjustments, and operation. Do not operate
water heaters before filling with water.

N.  Check plumbing specialties and verify proper settings, adjustments, and operation.

1. Water-Pressure Regulators: Set outlet pressure at 80 psig (550 kPa) maximum, unless
otherwise indicated.

O.  Energize pumps and verify proper operation.
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3.05 JOINT CONSTRUCTION

A.  RefertoDivision 15 Section 15400 "Basic Plumbing Materials and Methods" for basic piping joint
construction.

B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy
solder; and ASTM B 828 procedure, unless otherwise indicated.

C. Grooved Joints: Assemble joints with keyed-coupling housing, gasket, lubricant, and bolts
according to coupling and fitting manufacturer's written instructions.

3.06 ROUGHING-IN FOR WATER METERS

A.  Rough-in domestic water piping and install water meters according to utility company's

requirements. Refer to Division 15 Section 15422 "Meters and Gages" for water meters.
3.07 VALVE INSTALLATION

A. Install sectional valve close to water main on each branch and riser serving plumbing fixtures or
equipment. Use ball or gate valves for piping NPS 2 (DN 50) and smaller. Use butterfly or gate
valves for piping NPS 2-1/2 (DN 65) and larger.

B.  Install shutoff valve on each water supply to equipment and on each water supply to plumbing
fixtures without supply stops. Use ball or gate valves for piping NPS 2 (DN 50) and smaller. Use
butterfly or gate valves for piping NPS 2-1/2 (DN 65) and larger.

C. Install drain valves for equipment, at base of each water riser, at low points in horizontal piping,
and where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-waste drain valves where indicated.

D. Install balancing valve in each hot-water circulation return branch and discharge side of each pump
and circulator. Set balancing valves partly open to restrict but not stop flow. Use ball valves for
piping NPS 2 (DN 50) and smaller and butterfly valves for piping NPS 2-1/2 (DN 65) and larger.
Refer to Division 15 Section "Plumbing Specialties" for balancing valves.

E. Install calibrated balancing valves in each hot-water circulation return branch and discharge side
of each pump and circulator. Set calibrated balancing valves partly open to restrict but not stop
flow. Refer to Division 15 Section "Plumbing Specialties" for calibrated balancing valves.

3.08 HANGER AND SUPPORT INSTALLATION
A.  Refer to Division 15 Section 15430 "Hangers and Supports" for pipe hanger and support devices.

Install the following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:
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a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet (30 m), if Indicated: MSS Type 49, spring cushion rolls.

Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on trapeze.
Base of Vertical Piping: MSS Type 52, spring hangers.

B. Install supports according to Division 15 Section 15430 "Hangers and Supports.”

C.  Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch (10 mm).

E.  Install hangers for steel piping with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
2. NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.
3. NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.
4. NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.
5. NPS 3: 12 feet (3.7 m) with 1/2-inch (13-mm) rod.
6. NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm) rod.
7. NPS 6 (DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.
8. NPS 8 to NPS 12 (DN 200 to DN 300): 12 feet (3.7 m) with 7/8-inch (22-mm) rod.

F. Install supports for vertical steel piping every 15 feet (4.5 m).

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

1.
2.

Nk

NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod.

NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm)
rod.

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm)
rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.

NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

H. Install supports for vertical copper tubing every 10 feet (3 m).

3.09 CONNECTIONS

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

B. Install piping adjacent to equipment and machines to allow service and maintenance.
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C.  Connect domestic water piping to exterior water service piping. Use transition fitting to join
dissimilar piping materials.

D.  Connect domestic water piping to service piping with shutoff valve, and extend and connect to the

following:

1. Water Heaters: Cold-water supply and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

2. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller
than required by plumbing code. Refer to Division 15 Section "Plumbing Fixtures."
Equipment: Cold- and hot-water supply piping as indicated, but not smaller than equipment

connections. Provide shutoff valve and union for each connection. Use flanges instead of
unions for NPS 2-1/2 (DN 65) and larger.

3.10 FIELD QUALITY CONTROL

A.  Inspect domestic water piping as follows:

1.

4.

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having jurisdiction:

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange for final inspection by authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.
Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

B.  Test domestic water piping as follows:

1.

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

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

Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test source
and allow to stand for four hours. Leaks and loss in test pressure constitute defects that
must be repaired.

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

Prepare reports for tests and required corrective action.
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3.11 ADJUSTING
A.  Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

3.12

B.

C.

1. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide
flow of hot water in each branch.

2. Adjust calibrated balancing valves to flows indicated.

CLEANING

Clean and disinfect potable and nonpotable domestic water piping as follows:

1. Purge

new piping and parts of existing domestic water piping that have been altered,

extended, or repaired before using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if
methods are not prescribed, procedures described in either AWWA C651 or AWWA C652

or as described below:

Flush piping system with clean, potable water until dirty water does not appear at

outlets.
Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
(50 mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours.

2)  Fill system or part thereof with water/chlorine solution with at least 200 ppm
(200 mg/L) of chlorine. Isolate and allow to stand for three hours.

Flush system with clean, potable water until no chlorine is in water coming from

system after the standing time.
Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedures if biological examination shows contamination.

Prepare and submit reports of purging and disinfecting activities.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

END OF SECTION 15440

DOMESTIC WATER PIPING 14881 15440 -9






103" Air Control Squadron FY 2002 Military Construction

Replace Facilities at Orange Air National Guard Station
SKXJ97955 June 7, 2002

SECTION 15441

WATER DISTRIBUTION PUMPS (PLUMBING)

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A.  Drawingsand general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A.  This Section includes pumps for the building potable-water systems.

B.  Related Sections include the following:

1. Division 16 Sections for power-supply wiring, field-installed disconnects, electrical devices,
and motor controllers.

1.03 SUBMITTALS

A.  Product Data: Include certified performance curves and rated capacities of selected models;
shipping, installed, and operating weights; furnished specialties; and accessories for each type and
size of pump specified. Indicate pumps' operating point on curves.

B.  Shop Drawings: Show layout and connections for pumps. Include setting drawings with
templates, directions for installation of foundation and anchor bolts, and other anchorages.

1. Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate
between manufacturer-installed and field-installed wiring.

C.  Maintenance Data: For each pump specified to include in maintenance manuals specified in
Division 1.

1.04 QUALITY ASSURANCE
A.  Source Limitations: Obtain same type of pumps through one source from a single manufacturer.

B.  Product Options: Drawings indicate size, profiles, connections, and dimensional requirements of
pumps and are based on specific manufacturer types and models indicated. Other manufacturers'
pumps with equal performance characteristics may be considered. Refer to Division 1 Section

"Substitutions."
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction.
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1.05 DELIVERY, STORAGE, AND HANDLING

A.  Retain shipping flange protective covers and protective coatings during storage.

B.  Protect bearings and couplings against damage.

PART 2 - PRODUCTS

2.01 MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. In-Line Pumps:
a. Armstrong Pumps, Inc.
b. ITT Fluid Technology Corp.; ITT Bell & Gossett Div.
c. Taco, Inc.
2.02 PUMPS, GENERAL

A.  Description: Factory-assembled and -tested, single-stage, centrifugal pump units; complying with
UL 778; suitable for potable-water service; with all-bronze or stainless-steel construction and
components in contact with water made of corrosion-resistant materials.

B.  Motors: Comply withrequirements in Division 15 Section "Motors" with built-in thermal-overload
protection appropriate for motor size and duty.

C.  End Connections for NPS 2 (DN50) and Smaller: Threaded. Pumps available only with flanged
ends may be furnished with threaded companion flanges.

D.  End Connections for NPS 2-1/2 (DN65) and Larger: Flanged.

E. Finish: Manufacturer's standard paint applied to factory-assembled and -tested units before
shipping.

F. Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal surfaces and
treat with anti-corrosion compound after assembly and testing. Protect flanges, pipe openings, and
nozzles.

2.03 HORIZONTAL IN-LINE PUMPS

A.  Description: Horizontal, in-line, separately coupled pump: rated for 1 75-psig (1200-kPa) minimum
working pressure and minimum continuous water temperature of 225 deg F (107 deg C); and
complying with HI 1.1-1.5 for in-line centrifugal pumps.
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1. Construction: Radially split, all-bronze casing.

2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, closed, overhung,
single suction, and keyed to shaft.

3. Shaft and Sleeve: Steel shaft, with oil-lubricated copper sleeve.

4. Shaft and Sleeve: Stainless-steel shaft, with oil-lubricated copper sleeve.

5. Mechanical Seal: Carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber
bellows and gasket. Include water slinger on shaft between motor and seal.

6. Pump Bearings: Oil-lubricated, bronze-journal or ball type.

7. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft misalignment.

&. Motor: Single speed, with built-in thermal-overload protection; grease-lubricated ball
bearings; and resiliently mounted to pump casing.

9. Motor: Energy-efficient design; single speed, with built-in thermal-overload protection;

grease-lubricated ball bearings; and resiliently mounted to pump casing.

a. Motor Size: For motors larger than 1/2 hp, select motor size that will not overload
through full range of pump performance curve.

PART 3 - EXECUTION

3.01 EXAMINATION

A.  Examine roughing-in of water distribution piping to verify actual locations of connections before

pump installation.
3.02 INSTALLATION

A.  Install pumps according to manufacturer's written instructions and with access for periodic
maintenance, including removing motors, impellers, couplings, and accessories.

B. Support pumps and piping so weight of piping is not supported by pumps.

C.  Suspend in-line pumps independent of piping. Use continuous-thread hanger rods and vibration
isolation hangers of sufficient size to support pump weight. Fabricate brackets or supports as
required. Refer to Division 15 Section "Hangers and Supports” for materials.

3.03 CONNECTIONS

A.  Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping and specialties. The following are specific connection requirements:
1. Connect water distribution piping to pumps. Install suction and discharge pipe equal to or

greater than size of pump nozzles. Refer to Division 15 Section "Water Distribution
Piping."
2. Install shutoff valve and strainer on suction side of pumps, and check valve and throttling
valve on discharge side of pumps. Install valves same size as connected piping. Refer to
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Division 15 Section "Valves" for general-duty valves and Division 15 Section "Plumbing
Specialties" for strainers.

3. Install pressure gages at suction and discharge of pumps. Install at integral pressure-gage
tappings where provided or install pressure-gage connectors in suction and discharge piping
around pumps. Refer to Division 15 Section "Meters and Gages" for pressure gages and
gage connectors.

B. Electrical wiring and connections are specified in Division 16 Sections.
C. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

3.04 COMMISSIONING
A.  Check suction piping connections for tightness.
B. Clean strainers on suction piping.
C. Controls: Set for automatic starting and stopping operation.
D.  Final Checks before Starting: Perform the following preventive maintenance operations:

1. Lubricate oil-lubricated-type bearings.

2. Verify that pump is free to rotate by hand and that pump for handling hot liquids is free to
rotate with pump hot and cold. Do not operate pump if it is bound or drags, until cause of
trouble is determined and corrected.

3. Verify that pump controls are correct for required application.

E. Starting procedure for pumps is as follows:

1. Prime pump by opening suction valves and closing drains, and prepare pump for operation.

2. Open circulating line valve if pump should not be operated against dead shutoff.

3. Start motor.

4, Open discharge valve slowly.

5. Check general mechanical operation of pump and motor.

6. Close circulating line valve once there is sufficient flow through pump to prevent
overheating.

3.05 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Government's maintenance personnel
to adjust, operate, and maintain pumps as specified below:
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1. Train Government's maintenance personnel on procedures and schedules for starting and
stopping, troubleshooting, servicing, and maintaining pumps.
2. Review data in maintenance manuals. Refer to Division 1 Section "Contract Closeout."
3. Review data in maintenance manuals. Refer to Division 1 Section "Operation and
Maintenance Data."
4. Schedule training with Government with at least seven days' advance notice.
END OF SECTION 15441
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SECTION 15450

SANITARY WASTE AND VENT PIPING

PART 1| - GENERAL
1.01 RELATED DOCUMENTS

A.  Drawingsand general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A.  This Section includes soil and waste, sanitary drainage and vent piping inside the building and to
locations indicated.

B. Related Sections include the following:
1. Division 15 Section 15051 "Basic Plumbing Materials and Methods".
1.03 PERFORMANCE REQUIREMENTS

A.  Provide components and installation capable of producing piping systems with the following
minimum working-pressure ratings, unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water (30 kPa).
1.04 SUBMITTALS
A.  Product Data: For pipe, tube, fittings, and couplings.

B.  Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

1.05 QUALITY ASSURANCE

A.  Piping materials shall bear label, stamp, or other markings of specified testing agency.

PART 2 - PRODUCTS
2.01 PIPING MATERIALS

A.  Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.
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B.

C.

2.02

A.

B.

2.03

A.

Flexible Transition Couplings for Underground Nonpressure Piping: ASTM C 1173 with
elastomeric sleeve. Include ends of same sizes as piping to be joined and include

corrosion-resistant metal band on each end.

Transition Couplings for Underground Pressure Piping: AWWA C219 metal, sleeve-type coupling
or other manufactured fitting same size as, with pressure rating at least equal to and ends
compatible with, piping to be joined.

CAST-IRON SOIL PIPING

Hub-and-Spigot Pipe and Fittings: ASTM A 74, Service classes.
1. Gaskets: ASTM C 564, rubber.

Hubless Pipe and Fittings: ASTM A 888 or CISPI 301.

1. Couplings: ASTM C 1277 assembly of metal housing, corrosion-resistant fasteners, and
ASTM C 564 rubber sleeve with integral, center pipe stop.

a. Heavy-Duty, Type 304, Stainless—Steél Couplings: ASTM A 666, Type 304,
stainless-steel shield; stainless-steel bands; and sleeve.

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 3-inch- (76-mm-) wide shield with

4 bands.
2) NPS 5 to NPS 10 (DN 125 to DN 250): 4-inch- (102-mm-) wide shield with
6 bands.
COPPER TUBING

Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

1. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper,
solder-joint fittings.

PART 3 - EXECUTION

3.01

A.

3.02

A.

B.

EXCAVATION
Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

PIPING APPLICATIONS

Transition and special fittings with pressure ratings at least equal to piping pressure ratings may
be used in applications below, unless otherwise indicated.

Flanges may be used on aboveground pressure piping, unless otherwise indicated.
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C.  Aboveground, Soil, Waste, and Vent Piping: Use any of the following piping materials for each
size range:

1. NPS 1-1/4 and NPS 1-1/2 (DN 32 and DN 40): Use NPS 1-1/2 (DN 40) hubless, cast-iron
sotl piping and one of the following:

a. Couplings: Heavy-duty, Type 304, stainless steel.

2. NPS 1-1 1/4 to NPS 1-1/2: Copper DWV tube, copper drainage fittings, and soldered joints.
3. NPS 2 to NPS 4 (DN 50 to DN 100): Hubless, cast-iron soil piping and one of the
following:

a. Couplings: Heavy-duty, Type 304, stainless steel.

4. NPS 2 to NPS 4 (DN 50 to DN 100): Copper DWV tube, copper drainage fittings, and
soldered joints.

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2 (DN 65 and DN 90): Hard copper
tube, Type M (Type C); copper pressure fittings; and soldered joints.

5. NPS 5 and NPS 6 (DN 125 and DN 150): Hubless, cast-iron soil piping and one of the
following:

a. Couplings: Heavy-duty, Type 304, stainless steel.
6. NPS 8 (DN 200): Hubless, cast-iron soil piping and one of the following:
a. Couplings: Heavy-duty, Type 304, stainless steel.

D.  Underground, Soil, Waste, and Vent Piping: Use the following piping materials for each size
range:

1. NPS 2 to NPS 4 (DN 50 to DN 100): Service class, cast-iron soil piping; gaskets; and

gasketed joints.
2. NPS 2 to NPS 4 (DN 50 to DN 100): Hubless, cast-iron soil piping and one of the

following:
a. Couplings: Heavy-duty, Type 304, stainless steel.
3. NPS 5 and NPS 6 (DN 125 and DN 150): Service class, cast-iron soil piping; gaskets; and

gasketed joints.
4, NPS 5 and NPS 6 (DN 125 and DN 150): Hubless, cast-iron soil piping and one of the

following:

a. Couplings: ‘Heavy-duty, Type 304, stainless steel.

5. NPS 8 and NPS 10 (DN 200 and DN 250): Service class, cast-iron soil piping: gaskets; and
gasketed joints.
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3.03

6. NPS 8 and NPS 10 (DN 200 and DN 250): Hubless, cast-iron soil piping and one of the
following:

a. Couplings: Heavy-duty, Type 304, stainless steel.

PIPING INSTALLATION

Refer to Division 15 Section 15400 "Basic Plumbing Materials and Methods" for basic piping
installation.

Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary
sewers.

Install cleanout fitting with closure plug inside the building in sanitary force-main piping.

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration
through foundation wall. Select number of interlocking rubber links required to make installation
watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for sleeves

and mechanical sleeve seals.

Install wall penetration system at each service pipe penetration through foundation wall. Make
installation watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods"

for wall penetration systems.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Encase underground piping with PE film according to ASTM A 674 or AWWA C105.

Make changes in direction for soil and waste drainage and vent piping using appropriate branches,
bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical
stacks if change in direction of flow is from horizontal to vertical. Use long-turn, double Y-branch
and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with common drain
pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not change direction of
flow more than 90 degrees. Use proper size of standard increasers and reducers if pipes of
different sizes are connected. Reducing size of drainage piping in direction of flow is prohibited.

Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint as

completed.

Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise
indicated:
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3.04

3.05

3.06

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3
(DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100)

and larger.
2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab
1s without membrane waterproofing.

Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities
having jurisdiction.

JOINT CONSTRUCTION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping jomnt
construction.

Cast-Iron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Gasketed Joints: Make with rubber gasket matching class of pipe and fittings.
2. Hubless Joints: Make with rubber gasket and sleeve or clamp.

VALVE INSTALLATION
Refer to Division 15 Section 15425 "Valves" for general-duty valves.

Backwater Valves: Install backwater valves in piping subject to sewage backflow.

1. Horizontal Piping: Horizontal backwater valves. Use normally closed type, unless
otherwise indicated.

2. Floor Drains: Drain outlet backwater valves, unless drain has integral backwater valve.

3. Install backwater valves in accessible locations.

4, Refer to Division 15 Section "Plumbing Specialties" for backwater valves.

HANGER AND SUPPORT INSTALLATION

Refer to Division 15 Section 15430 "Hangers and Supports" for pipe hanger and support devices.
Install the following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet (30 m), if Indicated: MSS Type 49, spring cushion rolls.
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3.07

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

Install supports according to Division 15 Section 15430 "Hangers and Supports."
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm) minimumrods.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
mmimum rod diameters:

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch (10-mm)
rod.

NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-inch (16-mm) rod.
NPS 6 (DN 150): 60 inches (1500 mm) with 3/4-inch (19-mm) rod.

NPS 8 to NPS 12 (DN 200 to DN 300): 60 inches (1500 mm) with 7/8-inch (22-mm) rod.
Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m). Spacing for fittings is
limited to 60 inches (1500 mm).

SNk W

Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).

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

1. NPS 1-1/4 (DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) rod.

2. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm)
rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.

NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

v W

Install supports for vertical copper tubing every 10 feet (3 m).
CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

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

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code. Refer to Division 15 Section "Plumbing Fixtures."
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2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but
not smaller than required by authorities having jurisdiction.
3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not smaller
than required by plumbing code. Refer to Division 15 Section "Plumbing Specialties."
4. Equipment: Connect drainage piping as indicated. Provide shutoff valve, if indicated, and

3.08

union for each connection. Use flanges instead of unions for connections NPS 2-1/2
(DN 65) and larger.

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

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

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

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

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

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

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping, except outside
leaders, on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water (30 kPa). From 15 minutes
before inspection starts to completion of inspection, water level must not drop. Inspect
joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg (250 Pa). Use U-tube or manometer inserted in trap
of water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
6. Prepare reports for tests and required corrective action.
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3.09 CLEANING

A.  Clean interior of piping. Remove dirt and debris as work progresses.

B.  Protect drains during remainder of construction period to avoid clogging with dirt and debris and

to prevent damage from traffic and construction work.

C.  Place plugs in ends of uncompleted piping at end of day and when work stops.

END OF SECTION 15450
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SECTION 15470

FUEL GAS PIPING

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes fuel gas piping, specialties, and accessories within the building.
Related Sections include the following:

1. Division 15 Section 15051 "Basic Plumbing Materials and Methods".
2. Division 15 Section "Meters and Gages" for pressure gages.

PROJECT CONDITIONS
Gas System Pressure: One pressure range. 0.5 psig (3.45 kPa) or less.
Design values of fuel gas supplied for these systems are as follows:

1. Nominal Heating Value: 1000 Btu/cu. ft. (37.3 MJ/cu. m).
2. Nominal Specific Gravity: 0.6.

SUBMITTALS

Product Data: For the following:

1. Pressure regulators. Include pressure rating, capacity, and settings of selected models.
Shop Drawings: For fuel gas piping. Include plans and attachments to other Work.

1. Wiring Diagrams:  Power, signal, and control wiring.  Differentiate between
manufacturer-installed and field-installed wiring.

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

Maintenance Data: For natural gas specialties and accessories to include in maintenance manuals
specified in Division 1.

FUEL GAS PIPING 14881 15470 - 1



103™ Air Control Squadron FY 2002 Military Construction
Replace Facilities at Orange Air National Guard Station

SKXJ97955 June 7, 2002
1.05 QUALITY ASSURANCE
A.  Electrical Components and Devices: Listed and labeled as defined in NFPA 70, Article 100, by
testing agency acceptable to authorities having jurisdiction, and marked for intended use.
B.  ANSI Standard: Comply with ANSI Z223.1, "National Fuel Gas Code."
C. IAS Standard: Provide components listed in IAS's "Directory of A. G. A. and C. G. A Certified
Appliances and Accessories" if specified to be IAS listed.
D. UL Standard: Provide components listed in UL's "Gas and Oil Equipment Directory" if specified
to be UL listed.
1.06 COORDINATION
A.  Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless

permitted under the following conditions and then only after arranging to provide temporary utility
services according to requirements indicated:

1. Notify Contracting Officer not less than two days in advance of proposed utility
mterruptions.
2. Do not proceed with utility interruptions without Contracting Officer's written permission.

PART 2 - PRODUCTS

2.01

A.

B.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

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

1. Gas Valves, NPS 2 (DN 50) and Smaller:

a BMI Canada, Inc.

b Crane Valves.

c Dungs: Karl Dungs, Inc.

d. Flow Control Equipment, Inc.
€. Grinnell Corp.

f. Honeywell, Inc.

g Jomar International, Ltd.

h Kitz Corp. of America.

1. Legend Valve and Fitting, Inc.
J. Lyall: R. W. Lyall & Co., Inc.

FUEL GAS PIPING 14881 15470 - 2
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McDonald: A.Y.McDonald Mfg. Co.
Milwaukee Valve Co., Inc.

Mueller Co.; Mueller Gas Products Div.
Nibco, Inc.

Red-White Valve Corp.

Velan Valve Corp.

Watts Industries, Inc.; Water Products Div.

2. Plug Valves, NPS 2-1/2 (DN 65) and Larger:

o oo ow

Flow Control Equipment, Inc.
Milliken Valve Co., Inc.
Nordstrom Valves, Inc.

Olson Technologies, Inc.; Homestead Valve Div.

Walworth Co.

3. FM-Listed Earthquake Valves:

a.

Quakemaster Seismic Safety Systems.

4. UL-Listed Earthquake Valves:

e a0 o

Energy Pacific.

Safe T Quake Corp.

Seismic Safety Products, Inc.

Seismic Valve Co., Inc.
Trembler-Tech, Inc.

Westcoast Seismic Protection Co., Ltd.

5. Appliance Pressure Regulators:

oo o

Canadian Meter Co., Inc.
Eaton Corp.; Controls Div.
Harper Wyman Co.
Maxitrol Co.

SCP, Inc.

2.02 PIPING MATERIALS

FY 2002 Military Construction

June 7, 2002

A.  Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining

materials.

2.03 PIPES, TUBES, FITTINGS, AND JOINING MATERIALS

A.  Steel Pipe: ASTM A 53; Type E or S; Grade B; Schedule 40; black.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern, with threaded
ends according to ASME B1.20.1.

FUEL GAS PIPING
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2.04

2.05

2.06

2. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and
threaded ends according to ASME B1.20.1.

3. Cast-Iron Flanges and Flanged Fittings: ASME B16.1, Class 125.

4. Steel Welding Fittings: ASME B16.9, wrought steel or ASME B16.11, forged steel.

5. Steel Threaded Fittings: ASME B16.11, forged steel with threaded ends according to

ASME B1.20.1.
6. Joint Compound and Tape: Suitable for natural gas.
7. Steel Flanges and Flanged Fittings: ASME B16.5.
8. Gasket Material: Thickness, material, and type suitable for natural gas.
Transition Fittings: Type, material, and end connections to match piping being joined.

Common Joining Materials: Refer to Division 15 Section "Basic Mechanical Materials and
Methods" for joining materials not in this Section.

PROTECTIVE COATING

Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating for use in
corrosive atmosphere.

PIPING SPECIALTIES

Flexible Connectors: ANSI 721.24, copper alloy.

SPECIALTY VALVES

Valves, NPS 2 (DN 50) and Smaller: Threaded ends according to ASME B1.20.1 for pipe threads.

Valves, NPS 2-1/2 (DN 65) and Larger: Flanged ends according to ASME B16.5 for steel flanges
and according to ASME B16.24 for copper and copper-alloy flanges.

Appliance Connector Valves: ANSI Z21.15 and 1AS listed.
Gas Stops: Bronze body with AGA stamp, plug type with bronze plug and flat or square head, ball
type with chrome-plated brass ball and lever handle, or butterfly valve with stainless-steel disc and

fluorocarbon elastomer seal and lever handle; 2-psig (13.8-kPa) minimum pressure rating.

Gas Valves, NPS 2 (DN 50) and Smaller: ASMEB16.33 and [AS-listed bronze body and 125-psig
(860-kPa) pressure rating.

1. Tamperproof Feature: Include design for locking.

Plug Valves, NPS 2-1/2 (DN 65) and Larger: ASME B16.38 and MSS SP-78 cast-iron, lubricated
plug valves, with 125-psig (860-kPa) pressure rating.

1. Tamperproof Feature: Include design for locking.
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G.

H.

2.07

A.

General-Duty Valves, NPS 2-1/2 (DN 65) and Larger: ASME B16.38, cast-iron body, suitable for
fuel gas service, with "WOG" indicated on valve body, and 125-psig (860-kPa) pressure rating.

1. Gate Valves: MSS SP-70, OS&Y type with solid wedge.
2. Butterfly Valves: MSS SP-67, lug type with lever handle.

Earthquake Valves: FM approved. Include mechanical operator.

CONCRETE BASES

Description: Precast, reinforced concrete base, made of 3000-psi- (20-MPa-) minimum, 28-day
compressive strength concrete, and measuring 4 inches (100 mm) thick and 4 inches (100 mm)
larger in each dimension than supported item, unless otherwise indicated.

PART 3 - EXECUTION

3.01

A.

B.

3.02

A.

B.

C.

3.03

A.

B.

PREPARATION

Close equipment shutoff valves before turning off fuel gas to premises or section of piping.
Performleakage test as specified in "Field Quality Control" Article to determine that all equipment

is turned off in affected piping section.
Comply with ANSI Z223.1, "Prevention of Accidental Ignition" Paragraph.
SERVICE ENTRANCE PIPING

Extend fuel gas piping and connect to fuel gas distribution for service entrance to building.

1. Exterior fuel gas distribution system piping, service pressure regulator, and service meter
will be provided by gas utility.
2. Natural gas distribution system piping, service pressure regulator, and service meter are

specified in Division 2 Section "Natural Gas Distribution.”

Install dielectric fitting downstream from and adjacent to each service meter unless meter is
supported from service-meter bar with integral dielectric fitting. Install shutoff valve downstream
from and adjacent to dielectric fitting. Refer to Division 15 Section "Basic Mechanical Materials

and Methods" for dielectric fittings.

Install strainer upstream from each earthquake valve. Refer to Division 15 Section 15420
"Plumbing Specialties" for strainers.

CONCRETE BASE INSTALLATION
Locate bases at service meters and service regulators.

Excavate earth and make level beds to support bases. Set bases level with top surface projecting
approximately 3 inches (75 mm) above grade.
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3.04 PIPING APPLICATIONS
A.  Flanges, unions, transition, and special fittings with pressure ratings same as or higher than system

3.05

3.06

pressure rating may be used in applications below, unless otherwise indicated.
Fuel Gas Piping, 0.5 psig (3.45 kPa) or Less: Use the following:

1. NPS 1/2 (DN 15) and Smaller: NPS 3/4 (DN 20) steel pipe, malleable-iron threaded fittings,
and threaded joints.

2. NPS 3/4 and NPS 1 (DN 20 and DN 25): Steel pipe, malleable-iron threaded fittings, and

threaded joints.

3. NPS 1-1/4 to NPS 2 (DN 32 to DN 50): Steel pipe, malleable-iron threaded fittings, and
threaded joints.

4. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Steel pipe, steel welding fittings, and welded
joints.

5. Larger Than NPS 4 (DN 100): Steel pipe, steel welding fittings, and welded joints.
VALVE APPLICATIONS

Piping Line Valves, NPS 2 (DN 50) and Smaller: Gas valve.

Piping Line Valves, NPS 2-1/2 (DN 65) and Larger: Plug valve or general-duty valve.
Valves at Service Meter, NPS 2 (DN 50) and Smaller: Gas valve.

Valves at Service Meter, NPS 2-1/2 (DN 65) and Larger: Plug valve.

PIPING INSTALLATION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation requirements.

Concealed Locations: Except as specified below, install concealed gas piping in airtight conduit
constructed of Schedule 40, seamless, black steel pipe with welded joints. Vent conduit to outside

and terminate with screened vent cap.

1. Above-Ceiling Locations: Gas piping may be installed in accessible spaces, subject to
approval of authorities having jurisdiction, whether or not such spaces are used as plenums.
Do not locate valves above ceilings.

2. In Partitions: Do not install concealed piping in solid partitions. Protect tubing from
physical damage when installed inside partitions or hollow walls.

a. Exception: Tubing passing through partitions or walls.
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3.07

3. In Walls: Gas piping with welded joints and protective wrapping specified in "Protective
Coating" Article in Part 2 may be installed in masonry walls, subject to approval of

authorities having jurisdiction.
4. Prohibited Locations: Do not install gas piping in or through circulating air ducts, clothes
or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator

shafts.
a. Exception: Accessible above-ceiling space specified above.

Drips and Sediment Traps: Install drips at points where condensate may collect. Include outlets
of service meters. Locate where readily accessible for cleaning and emptying. Do not install
where condensate would be subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.

Use minimum-length nipple of 3 pipe diameters, but not less than 3 inches (75 mm) long,
and same size as connected pipe. Install with space between bottom of drip and floor for

removal of plug or cap.

Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or
floors, and in floor channels, unless indicated to be exposed to view.

Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers.

Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

Connect branch piping from top or side of horizontal piping.

Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at final connection to
each piece of equipment, and elsewhere as indicated. Unions are not required on flanged devices.

Install strainer on inlet of each line pressure regulator and automatic and electrically operated
valve.

Install pressure gage downstream from each line pressure regulator.

Install flanges on valves, specialties, and equipment having NPS 2-1/2 (DN 65) and larger
connections.

Install vent piping for gas pressure regulators and gas trains, extend outside building, and vent to
atmosphere. Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant

insect screens in large end.

JOINT CONSTRUCTION

Refer to Division 15 Section 15400 "Basic Mechanical Materials and Methods" for basic piping
joint construction,.
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B.

3.08

3.09

3.10

Use materials suitable for fuel gas.

1. Brazed Joints: Make with brazing alloy with melting point greater than 1000 deg F
(540 deg C). Brazing alloys containing phosphorus are prohibited.

HANGER AND SUPPORT INSTALLATION
Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.

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

1. NPS 1 (DN 25) and Smaller: Maximum span, 96 inches (2438 mm); minimum rod size, 3/8

inch (10 mm).
2. NPS 1-1/4 (DN 32): Maximum span, 108 inches (2743 mm); minimum rod size, 3/8 inch

(10 mm).
3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): Maximum span, 108 inches (2743 mm);

minimum rod size, 3/8 inch (10 mm).
4. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): Maximum span, 10 feet (3 m); minimum rod

size, 1/2 inch (13 mm).
5. NPS 4 (DN 100) and Larger: Maximum span, 10 feet (3 m); minimum rod size, 5/8 inch

(16 mm).
CONNECTIONS
Drawings indicate general arrangement of fuel gas piping, fittings, and specialties.

Install piping adjacent to appliances to allow service and maintenance.

Connect piping to appliances using gas with shutoff valves and unions. Install valve upstream from
and within 72 inches (1800 mm) of each appliance. Install union downstream from valve.

Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical
to inlet of each appliance using gas.

Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

2. Do not use gas pipe as grounding electrode.

LABELING AND IDENTIFYING

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign
on or near each service meter, pressure regulator, and specialty valve.

FUEL GAS PIPING 14881 15470 - 8
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3.13
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1. Text: In addition to name of identified unit, distinguish between multiple units, inform
operator of operational requirements, indicate safety and emergency precautions, and warn

of hazards and improper operations.
2. Refer to Division 15 Section "Basic Mechanical Materials and Methods" "Mechanical

Identification” for nameplates and signs.

PAINTING

Use materials and procedures in Division 9 Section "Painting," "Exterior Paint Schedule" Article,
"Ferrous Metal" Paragraph, "Full-Gloss, Alkyd-Enamel Finish" Subparagraph.

Paint exterior service meters, pressure regulators, and specialty valves.

1. Color: Gray.

FIELD QUALITY CONTROL

Inspect, test, and purge piping according to ANSI Z223.1, Part 4 "Inspection, Testing, and
Purging," and requirements of authorities having jurisdiction.

Repair leaks and defects with new materials and retest system until satisfactory results are
obtained.

Report test results promptly and in writing to Contracting Officer and authorities having
jurisdiction.

Verify capacities and pressure ratings of service meters, pressure regulators, valves, and
specialties.

Verify correct pressure settings for pressure regulators.
Verify that specified piping tests are complete.

ADJUSTING

Adjust controls and safety devices. Replace damaged and malfunctioning controls and safety
devices.

END OF SECTION 15470
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SECTION 15486

FUEL-FIRED, DOMESTIC WATER HEATERS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following for domestic water systems:
Commercial, gas water heaters.

1.
2. Accessories.

3. Sealed combustion air and vent flues for direct venting and inlet air.
4.

Condensate neutralization system with flue gas trap.

13 SUBMITTALS

A.  ProductData: For each type and size of water heater. Include rated capacities; shipping, installed,
and operating weights; furnished specialties; and accessories.

B. Shop Drawings: Detail water heater assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field connection.

1. Wiring Diagrams: Power, signal, and control systems. Differentiate between
manufacturer-installed and field-installed wiring.

C.  Product Certificates: Signed by manufacturers of water heaters certifying that products furnished
comply with requirements.

D.  Maintenance Data: For water heaters to include in maintenance manuals specified in Division 1.
E. Warranties: Special warranties specified in this Section.

1.4 QUALITY ASSURANCE

A. Source Limitations: Obtain same type of water heaters through one source from a single
manufacturer.
B.  Product Options: Drawings indicate size, profiles, and dimensional requirements of water heaters

and are based on specific units indicated. Other manufacturers' products complying with
requirements may be considered. Refer to Division 1 Section "Substitutions.”

FUEL-FIRED, DOMESTIC 14881 15486 - 1
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D.

1.5

A.

B.

June 7, 2002

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

ANSI Compliance: Provide gas water heaters that comply with ANSI standards for gas water
heaters and related products and that bear AGA certification label.

ASME Compliance: Fabricate and label water heater, hot-water storage tanks to comply with
ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," Division 1.

ASHRAE Standards: Comply with performance efficiencies prescribed for the following:

1. ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential
Buildings," for commercial water heaters.

WARRANTY

General Warranty: Special warranty specified in this Article shall not deprive Owner of other
rights Owner may have under other provisions of the Contract Documents and shall be in addition
to, and run concurrent with, other warranties made by Contractor under requirements of the

Contract Documents.

Special Warranty: Written warranty, executed by manufacturer agreeing to repair or replace
components of water heaters that fail in materials or workmanship within specified warranty

period.

1. Failures include storage tanks and burner assemblies.
2. Warranty Period: From date of Substantial Completion:

a. Storage Tanks: 25 years.
b. Circulators: Eight years.
C. Burner Assemblies: Five years.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Commercial, High-Efficiency, Gas Water Heaters:
FUEL-FIRED, DOMESTIC 14881 15486 -2
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a. Aerco International, Inc.
b. PVTI Industries, Inc.
c. Refer to water heater schedule for sizing criteria.

COMMERCIAL, HIGH-EFFICIENCY, GAS WATER HEATERS

Description:  Sealed-combustion-chamber configuration and components complying with
appropriate requirements of ANSIZ21.13 and UL 795, with nominal efficiency rating not less than

85 percent.

Unit Construction: ASME code with 160-psig (1100-kPa) working-pressure rating.

1.

3.
4.

Tappings: Factory fabricated of materials compatible with tank for piping and other
connections as required. Attach tappings to unit before testing and labeling.

a. NPS 2 (DN50) and Smaller: Threaded ends according to ASME B1.20.1, pipe

threads.
b. NPS 2-1/2 (DN65) and Larger: Flanged ends according to ASME B16.5 for steel and

stainless-steel flanges and according to ASME B16.24 for copper and copper-alloy
flanges.

Interior Finish: Corrosion-resistant metal or materials and thicknesses complying with
NSF 61, barrier materials for potable-water tank linings. Extend finish into and through
tank fittings and outlets.

Insulation: Comply with ASHRAE 90.1.

Jacket: Steel, with enameled finish.

Burner: For use with sealed combustion chamber and natural-gas fuel, and complying with
appropriate requirements of UL 795.

Description: Condensing configuration and components complying with appropriate requirements
of ANSI Z21.10.3 and UL 795, with nominal efficiency rating not less than 93 percent.

Shell Construction: ASME code with 150-psig (1035-kPa) working-pressure rating.

1.

Tappings: Factory fabricated of materials compatible with tank for piping connections,
relief valve, pressure gage, thermometer, drain, anode rods, and controls as required. Attach

tappings to tank shell before testing and labeling.

a. NPS 2 (DN50) and Smaller: Threaded ends according to ASME B1.20.1, pipe

threads.
b. NPS 2-1/2 (DN65) and Larger: Flanged ends according to ASME B16.5 for steel and

stainless-steel flanges and according to ASME B16.24 for copper and copper-alloy

flanges.
2. Interior Finish: Materials and thicknesses complying with NSF 61, barrier materials for
potable-water tank linings. Extend finish into and through tank fittings and outlets.
FUEL-FIRED, DOMESTIC 14881 15486 - 3
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3. Insulation: Comply with ASHRAE 90.1. Surround entire storage tank except connections
and controls.

4. Jacket: Steel, with enameled finish.
F. Burner: Condensing type for natural-gas fuel, complying with appropriate requirements of UL 795.
1. Temperature Control: Adjustable thermostat.
2. Automatic Ignition: ANSI Z21.20, automatic gas-ignition system and components.
3. Automatic Damper: ANSI Z21.66, gas-fired-appliance, automatic-vent-damper device.
G. Anode Rods: Factory installed, magnesium.
H. Dip Tube: Factory installed. Not required if cold-water inlet is near bottom of storage tank.
L Drain Valve: ASSE 1005, corrosion-resistant metal, factory installed.
J. Provide sealed combustion air and vent material through water heater manufacturer.
K. Provide condensate neutralization system with flue gas trap.
23 WATER HEATER ACCESSORIES
A.  Combination Temperature and Pressure Relief Valves: According to the following:
1. Gas Water Héaters: ANSI 721.22, combination temperature and pressure relief valve.
B.  Pressure Relief Valves: According to the following:
1. Gas Water Heaters: ANSI Z21.22 pressure relief valve for storage tanks of 200,000 Btuh
(58.6 kW).
C. Vacuum Relief Valves: According to the following:
1. Gas Water Heaters: ANSI Z21.22.
2. Exception: Omit if water heater has integral vacuum- relieving device.
D.  Gas Shutoff Valves: ANSI Z21.15, manually operated. Furnish for installation in piping.
E. Gas Pressure Regulators: ANSIZ21.18, appliance type, factory or field installed. Include pressure
rating, capacity, and pressure differential required for water heater and gas supply.
FUEL-FIRED, DOMESTIC 14881 15486 - 4
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PART 3 - EXECUTION

3.1 CONCRETE BASES

A. Install concrete bases of dimensions indicated. Refer to Division 15 Section "Basic Mechanical
Materials and Methods."

3.2 WATER HEATER INSTALLATION

A.  Install commercial water heaters on concrete bases.

B. Install water heaters, level and plumb, according to layout drawings, original design, and
referenced standards. Maintain manufacturer's recommended clearances. Arrange units so
controls and devices needing service are accessible.

C. Anchor water heaters to substrate.

D. Install and connect gas water heaters according to NFPA 54.

1. Install vent piping from gas-train pressure regulators and valves to outside of building where
required. Terminate vent piping with brass-screened vent cap fitting. Do not combine vents
except with approval of authorities having jurisdiction.

E. Install temperature and pressure relief valves in top portion of storage tanks. Use relief valves with
sensing elements that extend into tanks. Extend relief valve outlet with water piping in continuous
downward pitch and discharge onto closest floor drain.

F. Install vacuum relief valves in cold-water-inlet piping.

G.  Install water heater drain piping as indirect waste to spill into open drains or over floor drains.
Install hose-end drain valves at low points in water piping for water heaters that do not have tank
drains.

H. Install thermometers on water heater inlet and outlet piping. Refer to Division 15 Section "Meters
and Gages" for thermometers.

L Install pressure gages on water heater piping. Refer to Division 15 Section "Meters and Gages"
for pressure gages.

J. Arrange for insulation on equipment and piping not furnished with factory-applied insulation.

K. Install piping-type heat traps on inlet and outlet piping of water heater storage tanks without
integral or fitting-type heat traps.

L. Fill water heaters with water.

FUEL-FIRED, DOMESTIC 14881 15486 -5
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M.  Charge compression tanks with air.

33 CONNECTIONS

A.  Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

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

C. Connect hot- and cold-water piping with shutoff valves and unions. Connect hot-water-circulating
piping with shutoff valve, check valve, and union.

D.  Connect gas piping to gas burner with drip leg, tee, shutoff valve, and union; minimum size same
as inlet connection.

E. Make connections with dielectric fittings where piping is made of dissimilar metal.

F. Connect sealed combustion air and vent to heater outlets.

G.  Gas, Water Heater Vent Connections: Connect to vent system. Include draft hoods and diverters
where required. Use vents same size as or larger than water heater outlets, but not smaller than
indicated unless smaller vent size has been calculated according to NFPA 54. Comply with gas
utility requirements for sizing. Gas vents are specified in Division 15 Section "Breechings,
Chimneys, and Stacks."

H.  Electrical Connections: Power wiring and disconnect switches are specified in Division 16
Sections. Arrange wiring to allow unit service.

L. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

34 FIELD QUALITY CONTROL

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

B.  Inaddition to manufacturer's written installation and startup checks, perform the following:

1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment and retest until satisfactory results are achieved.

2. Verify that piping system tests are complete.

3. Check for piping connection leaks.

4, Check for clear relief valve inlets, outlets, and drain piping.

5. Check operation of circulators.

FUEL-FIRED, DOMESTIC 14881 15486 - 6

WATER HEATERS



103" Air Control Squadron FY 2002 Military Construction
Replace Facilities at Orange Air National Guard Station

June 7, 2002

SKXJ97955
6. Test operation of safety controls, relief valves, and devices.
7. Energize electric circuits.
8. Adjust operating controls.
9. Adjust hot-water-outlet temperature settings. Do not set above 140 deg F (60 deg C) unless
piping system application requires higher temperature.
10. Balance water flow through manifolds of multiple-unit installations.
3.5 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain water heaters. :

I.

Train Owner's maintenance personnel on procedures for starting and stopping

troubleshooting, servicing, and maintaining equipment.
Review data in maintenance manuals. Refer to Division 1 Section "Contract Closeout."

2.
3. Review date in maintenance manuals. Refer to Division 1 Section "Operation and
Maintenance Data."
4. Schedule training with Owner, through Contracting Officer, with at least seven days'
advance notice.
END OF SECTION 15486
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SECTION 15514

FINNED WATER-TUBE BOILERS

PART 1 - GENERAL

1.01

A

1.02

1.03

1.04

RELATED DOCUMENTS

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

SUMMARY

This Section includes packaged, factory-fabricated and -assembled, gas-fired, finned water-tube
boilers, trim, and accessories for generating hot water.

SUBMITTALS

Product Data: Include performance data, operating characteristics, furnished specialties, and
accessories,

Shop Drawings: For boilers, boiler trim, and accessories. Include plans, elevations, sections,
details, and attachments to other Work.

1. Wiring Diagrams: Detail power, signal, and control wiring.
Source quality-control test reports.

Startup service reports.

Operation and Maintenance Data: For finned water-tube boilers to include in emergency,
operation, and maintenance manuals.

Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Product Options: Drawings indicate size, profiles, and dimensional requirements of finned
water-tube boilers and are based on the specific system indicated. Refer to Division 1 Section

"Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

ASME Compliance: Fabricate and label finned water-tube boilers to comply with ASME
Boiler and Pressure Vessel Code: Section [V.
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D. ASHRAE/IESNA 90.1 Compliance: Finned water-tube boilers shall have minimum efficiency
according to Table 10-8.

E. DOE Compliance: Minimum efficiency shall comply with 10 CFR 430, Appendix N, "Uniform
Test Method for Measuring the Energy Consumption of Furnaces and Boilers."

F. [=B=R Compliance: Finned water-tube boilers shall be tested and rated according to HI's
"Testing and Rating Standard for Heating Boilers," with [=B=R emblem on a nameplate affixed
to boiler.

G. UL Compliance: Test finned water-tube boilers to comply with UL 795, "Commercial-
Industrial Gas Heating Equipment.” '

1.05 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,

reinforcement, and formwork requirements are specified in Division 3.
1.06 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace heat exchangers damaged by thermal shock and vent dampers of finned water-tube
boilers that fail in materials or workmanship within specified warranty period.

B.  Warranty Period for Heat Exchangers: 20 years from date of Substantial Completion.

C.  Warranty Period for Vent Dampers: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.01

A.

B.

2.02

A

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

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

1. Lochinvar Corp.
2. Smith, A. O. Water Products Co.

PACKAGED BOILERS

Description: Factory-fabricated, -assembled, and -tested finned water-tube boiler with tubes
sealed into headers pressure-tight, and set on a steel base; including insulated jacket, flue-gas
vent, combustion-air intake connections, water supply and return connections, and controls.
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B. Fabricate base and attachment to pressure vessel with reinforcement strong enough to resist
boiler movement during a seismic event when boiler base is anchored to building structure.
C.  Boiler Characteristics and Capacities:
1. Maximum Pressure and Temperature Rating: 160 psig (1100 kPa), 250 degF (120
deg C).
2. Refer to schedule on drawings for additional characteristics and capacities.
2.03 FINNED WATER-TUBE BOILER COMPONENTS
A.  Heat Exchanger:
1. Finned copper tubing with stainless-steel baffles.
2. Bronze headers.
3. Circular-pass, vertical configuration.
4, Tubes shall be sealed in header by welding or by mechanically rolling tubes in header.
Gaskets are prohibited in the combustion chamber.
B. Combustion Chamber Internal Insulation: Interlocking panels of refractory insulation, high-
temperature cements, mineral fiber, and ceramic refractory tile for service temperatures to 2000
deg F (1100 deg C).
C. Casing:
1. Jacket: Sheet metal Stainless steel, with snap-in or interlocking closures.
2. Control Compartment Enclosure: NEMA 250, Type 1A.
3. Finish: Baked enamel over primer.
4. Insulation: Minimum l-inch- (25-mm-) thick fiberglass insulation surrounding the heat
exchanger.
5. Draft Hood: Integral.
6. Combustion-Air Connection: Inlet duct collar and sheet metal closure over burner
compartment.
7. Mounting base to secure boiler to concrete base.
2.04 BURNER
A.  Burner Tubes and Orifices: Stainless-steel, for natural gas. Mount burner tubes in a slide-out
burner drawer for ease of inspection.
1. Refer to schedule on drawings for characteristics and capacities.
Sealed Combustion: Factory-mounted centrifugal fan to draw outside air into boiler and
discharge into burner compartment.
3. Direct Vent: Factory-mounted centrifugal fan to draw flue gas out of boiler and
discharge into boiler vent.
B. Vertical Burner: High-temperature stainless steel to fire in a 360-degree pattern. Bumner shall

have a viewing port for observation of burner operation and a factory-mounted centrifugal fan
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2.05

2.06

2.07

to supply outside air to boiler burner; fan shall be controlled to prepurge and postpurge the
combustion chamber before firing.

Gas Train: Control devices and full-modulation control sequence shall comply with
requirements in AGA. In addition to these requirements, include shutoff cock, pressure

regulator, and control valve.

Pilot: Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety
shutoff with electronic supervision of burner flame.

BOILER TRIM
Aquastat Controllers: Operating, firing rate, and high himit.
Safety Relief Valve: ASME rated.

Altitude and Temperature Gage: Minimum 3-1/2-inch- (89-mm-) diameter, combination water-
pressure and -temperature gage. Gages shall have operating-pressure and -temperature ranges
so normal operating range is at approximately 50 percent of full range.

Boiler Air Vent: Automatic.
Drain Valve: Minimum NPS 3/4 (DN 20) hose-end gate valve.
BURNER OPERATING CONTROLS

Description: To maintain safe operating conditions, burner safety controls limit the operation of
burner.

L. High Cutoff: Manual reset stops burner if operating conditions rise above maximum
boiler design temperature.
2. Water Flow Switch: Automatic-reset paddle-switch shall prevent burner operation on

low water flow.

3. Blocked Vent Saféty Switch: Manual-reset switch factory mounted on draft diverter.
4. Rollout Safety Switch: Factory mounted on boiler combustion chamber.
5. Alarm Bell: Factory mounted on control panel with silence switch; shall sound alarm for

above conditions.
BOILER OPERATING CONTROLS
Refer to Division 15 Section "HVAC Instrumentation and Controls."
Boiler operating controls shall include the following devices and features:
1. Control Transformer: 115 V.

2. Motorized Vent Damper: Interlocked with burner to open before burner starts. If damper
fails to open, stop. burner operation.
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C.

2.08

A.

B.

2.09

A.

3. Sequence of Operation: Electric, factory-fabricated, and field-installed panel to control
burner firing rate to maintain space temperature in response to thermostat with heat

anticipator located in heated space.
4. Sequence of Operation: Electric, factory-fabricated, and field-installed panel to control
burner firing rate to reset supply-water temperature in accordance with the Sequence of

Operations.

Building Management System Interface: Factory-instalied hardware and software to enable
building management system to monitor and control hot-water set point and display boiler

status and alarms.

VENTING

ASTM A 959, Type 29-4C, stainless-steel vertical vent terminal, roof passage thimble, indoor
wall plate, vent adapter, condensate trap, and sealant.

Combustion-Air Intake: PVC horizontal vent terminal with screen, inlet air coupling, and
sealant.

SOURCE QUALITY CONTROL

Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and
Pressure Vessel Code: Section IV, for low-pressure boilers.

PART 3 - EXECUTION

3.01

A.

B.

3.02

A.

B.

EXAMINATION

Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes
and locations, and piping and electrical connections to verify actual locations, sizes, and other
conditions affecting boiler performance, maintenance, and operations.

1. Final boiler locations indicated on Drawings are approximate. Determine exact locations
before roughing-in for piping and electrical connections.

Examine mechanical space for suitable conditions where boilers will be installed. Proceed with
installation only after unsatisfactory conditions have been corrected.

BOILER INSTALLATION

Install boilers level on concrete base. Concrete base is specified in Division 15 Section "Basic
Mechanical Materials and Methods," and concrete materials and installation requirements are

specified in Division 3.
Concrete Bases: Anchor boilers to concrete base.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
mstall dowel rods on 18-inch (450-mm) centers around full perimeter of base.
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2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.
3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
4. Install anchor bolts to elevations required for proper attachment to supported equipment.
5. Cast-in-place concrete materials and placement requirements are specified in Division 3.

f'”

oo

Pt

3.04

Install gas-fired boilers according to NFPA 54.
Assemble and install boiler trim.
Install electrical devices furnished with boiler but not specified to be factory mounted.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Connect gas piping full size to boiler gas-train inlet with union.

Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or
flange at each connection.

Install piping from safety relief valves to nearest floor drain.

Connect breeching full size to boiler outlet.

Install piping adjacent to boiler to allow service and maintenance.

Ground equipment according to Division 16 Section "Grounding and Bonding."
Connect wiring according to Division 16 Section "Conductors and Cables."

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in

UL 486A and UL 486B.

STARTUP SERVICE

Engage a factory-authorized service representative to test, inspect, and adjust boiler components
and equipment installation and to perform startup service.

Perform installation and startup checks according to manufacturer's written instructions.
Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.

Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-
fuel ratio and combustion.
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E. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
F. Adjust initial temperature set points.

G.  Set field-adjustable switches and circuit-breaker trip ranges as indicated.

H.  Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
two visits to site outside normal occupancy hours for this purpose, without additional cost.

L Prepare written report that documents testing procedures and results.

3.05 DEMONSTRATION

A. Engage a factory-authorized service representative to train Government's maintenance
personnel to adjust, operate, and maintain finned water-tube boilers. Refer to Division 1

Section "Closeout Procedures.”

END OF SECTION 15514
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