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2. Description:
a. CPVC or PVC four-part union.
b. Brass or stainless-steel threaded end.
C. Solvent-cement-joint or threaded plastic end.
d. Rubber O-ring.
e Union nut.
25 DIELECTRIC FITTINGS

A General Requirements: Assembly of copper alloy and ferrous materials with sepgrating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions:

1.

2.
3.
4

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

a. Jomar international.

b. McDonald, A. Y. Mfg. Co.

c Watts; a division of Watts Water Technologies, Inc.
d Wilkins; a Zurn company.

Standard: ASSE 1079.
Pressure Rating: 125 psig minimum at 180 deg F.
End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:

1.

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

Capitol Manufacturing Company; member of the Phoenix Forge Group.
Central Plastics Company.

Matco-Norca.

Watts; a division of Watts Water Technologies, Inc.

Wilkins; a Zurn company.

®oo oW

Standard: ASSE 1079.
Factory-fabricated, bolted, companion-flange assembly.
Pressure Rating: 125 psig minimum at 180 deg F.

End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint
copper alloy and threaded ferrous.

D. Dielectric-Flange Insulating Kits:

1.
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Advance Products & Systems, Inc.

Calpico, Inc.

Central Plastics Company.

: Pipeline Seal and Insulator, Inc.

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig.

Gasket: Neoprene or phenolic.

Bolt Sleeves: Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.

cooop
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PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrgnger_nent of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install underground copper tube in PE encasement according to ASTM A674 or
AWWA C105/A21.5.

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test teg with valve
inside the building at each domestic water-service entrance. Comply with requwements for
pressure gages in Division 22 "Meters and Gages for Plumbing Piping"” and with requirements
for drain valves and strainers in Division 22 "Domestic Water Piping Specialties."

E. Install shutoff valve immediately upstream of each dielectric fitting.

F. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in
Division 22 "Vibration and Seismic Controls for Plumbing Piping and Equipment.”

G. Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

H. Install piping indicated to be exposed and piping in equipment rooms and servic_:g areas aj right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

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

J. Install piping to permit valve servicing.

K. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

L. Install piping free of sags and bends.
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M. Install fittings for changes in direction and branch connections.

N. Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

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

P. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 "Sleeves and Sleeve Seals for Plumbing
Piping."

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 "Escutcheons for Plumbing Piping."

3.2 JOINT CONSTRUCTION

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

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

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

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

F. Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606.
Roll groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting.
Install coupling housing sections over gasket with keys seated in tubing grooves. Install and
tighten housing bolts.

G.  Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606. Roll
groove ends of pipe as specified. Lubricate and install gasket over ends of pipes or pipe and
fitting. Install coupling housing sections over gasket with keys seated in piping grooves. Install
and tighten housing bolts.

H. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

DCGA 14044
2014-12-24

22 1116-6




3.3

3.4

3.5

RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

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

TRANSITION FITTING INSTALLATION
Install transition couplings at joints of dissimilar piping.
Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition fittings or unions.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices in Division 22 "Vibration and Seismic
Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger, support products, and installation in Division 22
"Hangers and Supports for Plumbing Piping and Equipment."

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

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

1. NPS 1/2 to NPS 1-1/2: 72 inches with 3/8 inch rod.
2. NPS 2: 120 inches with 3/8 inch rod.

3. NPS 2-1/2 to NPS 5: 120 inches with 1/2 inch rod
Install supports for vertical copper tubing every 10 feet.

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

DCGA 14044
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3.6 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. When installing piping adjacent to equipment and machines, allow space for service and
maintenance.
C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.
D.  Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:
1. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.
2. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection.
3.7 IDENTIFICATION
A Identify system components. Comply with requirements for identification materials and
installation in Division 22 "ldentification for Plumbing Piping and Equipment.”
B. Label pressure piping with system operating pressure.
3.8 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:
1. Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least one day befqre
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 authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

C. Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

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

2. Piping Tests:
DCGA 14044
2014-12-24
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a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. |If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.

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

d. Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate
test source and allow it to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.
f. Prepare reports for tests and for corrective action required.
B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.9 ADJUSTING

A. Perform the following adjustments before operation:

1.

2.
3.
4

8.

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.
Open throttling valves to proper setting.
Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to
provide hot-water flow in each branch.
b. Adjust calibrated balancing valves to flows indicated.

Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.

Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10 CLEANING

A Clean and disinfect potable domestic water piping as follows:

1.
2.

DCGA 14044
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Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:
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a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
of chlorine. Isolate and allow to stand for three hours.

cC. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.
B. Clean non-potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been aitered, extended, or
repaired before using.
2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are
not prescribed, follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedures if biological examination shows contamination.
C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.
D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
3.1 PIPING SCHEDULE
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 and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.
D. Under-building-slab, domestic cold water piping, NPS 3 and smaller, shall be the following:
1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed
joints.
E. Aboveground domestic water piping, NPS 2 and smaller, shall be the following:
1. Hard copper tube, ASTM B 88, Type L; cast or wrought-copper, solder-joint fittings; and
soldered or brazed joints.
DCGA 14044
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F. Aboveground domestic water piping, NPS 2-1/2 to NPS 6, shall be the following:

1.

2.

Hard copper tube, ASTM B 88, Type L; cast or wrought-copper, solder-joint fittings; and
soldered or brazed joints.

Hard copper tube, ASTMB 88, Typel; cast or wrought-copper, grooved-end with
mechanical couplings.

3.12 VALVE SCHEDULE

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

1. Shutoff Duty: Use ball or gate valves for piping NPS 2 and smaller. Use butterfly, ball, or
gate valves with flanged ends for piping NPS 2-1/2 and larger.
2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly or
ball valves with flanged ends for piping NPS 2-1/2 and larger.
3. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves.
4. Drain Duty: Hose-end drain valves.
B. Use check valves to maintain correct direction of domestic water flow to and from equipment.
C. Iron grooved-end valves may be used with grooved-end piping.
END OF SECTION
DCGA 14044
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SECTION 22 1119

DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Vacuum breakers.
Backflow preventers.
Hose bibbs.

Wall hydrants.

Post hydrants.

Drain valves.
Water-hammer arresters.
Air vents.

Trap-seal primer valves.
0. Flexible connectors.

SOONDOTAWN =

Related Requirements:

1. Division 22 "Plumbing Fixtures" for water tempering equipment.
ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For domestic water piping specialties.

1. Include diagrams for power, signal, and control wiring.
INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOQUT SUBMITTALS

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

DCGA 14044
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PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A Potable-water piping and components shall comply with NSF 61 and NSF 14.

22 PERFORMANCE REQUIREMENTS

A Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise

indicated.

23 VACUUM BREAKERS

A Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc.
b. Cash Acme; a division of Reliance Worldwide Corporation.
C. Conbraco Industries, Inc.
d. FEBCO; a division of Watts Water Technologies, Inc.
e Rain Bird Corporation.
f. Toro Company (The); Irrigation Div.
g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
h. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1001.

3. Size: NPS 1/4 to NPS 3, as required to match connected piping.

4. Body: Bronze.

5. Inlet and Outlet Connections: Threaded.

6. Finish: Chrome plated.

B. Hose-Connection Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Arrowhead Brass Products.
b. Cash Acme; a division of Reliance Worldwide Corporation.
c. Conbraco Industries, Inc.
d. Legend Valve.
e. MIFAB, Inc.
f. Prier Products, Inc.
g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
h. Woodford Manufacturing Company; a division of WCM Industries, Inc.
i. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.
j. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1011.

3. Body: Bronze, nonremovable, with manual drain.

DCGA 14044
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4. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
5. Finish: Chrome or nickel plated.
24 BACKFLOW PREVENTERS

A Reduced-Pressure-Principle Backflow Preventers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Ames Fire & Waterworks: a division of Watts Water Technologies, Inc.
b. Conbraco Industries, Inc.
C. FEBCO; a division of Watts Water Technologies, Inc.
d. Flomatic Corporation.
e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
f. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.
2. Standard: ASSE 1013.
3. Operation: Continuous-pressure applications.
4. Pressure Loss: 12 psig maximum, through middle third of flow range.
5. Size: Line size.
6. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with
AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.
7. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
8. Configuration: Designed for horizontal, straight-through flow.
9. Accessories:
a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged
ends on inlet and outlet.
C. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.
B. Hose-Connection Backflow Preventers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Conbraco Industries, Inc.
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
C. Woodford Manufacturing Company; a division of WCM Industries, Inc.
2. Standard: ASSE 1052.
3. Operation: Up to 10-foot head of water back pressure.
4. Inlet Size: Line size.
5. Outlet Size: Garden-hose thread complying with ASME B1.20.7.
6. Capacity: At least 3-gpm flow.

C. Backflow-Preventer Test Kits:

1.

DCGA 14044
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Manufacturers: Subject to compliance with requirements, provide products by one of the
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Conbraco industries, Inc.

FEBCO; a division of Watts Water Technologies, Inc.

Flomatic Corporation.

Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

®a00TD

Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-
procedure instructions.

25 WALL HYDRANTS/HOSE BIBBS

A. Wall Hydrants/Hose Bibbs:

1.

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

a. MIFAB, Inc.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
C. Tyler Pipe; Wade Div.
d. Watts Drainage Products.
e. Woodford Manufacturing Company; a division of WCM Industries, Inc.
f. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.
g. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.
2. Standard: ASME A112.21.3M for exposed-outlet, self-draining wall hydrants.
3. Description: Refer to schedule on drawings.
26 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves:

NI WN=

Standard: MSS SP-110 for standard-port, two-piece ball valves.

Pressure Rating: 400-psig minimum CWP.

Size: NPS 3/4.

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.

Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7
and cap with brass chain.

B. Gate-Valve-Type, Hose-End Drain Valves:

Dk WN =
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Standard: MSS SP-80 for gate valves.

Pressure Rating: Class 125.

Size: NPS 3/4.

Body: ASTM B 62 bronze.

Inlet: NPS 3/4 threaded or solder joint.

Outlet: Garden-hose thread complying with ASME B1.20.7 and cap with brass chain.
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C. Stop-and-Waste Drain Valves:

ISE RS

Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves.
Pressure Rating: 200-psig minimum CWP or Class 125.

Size: NPS 3/4.

Body: Copper alloy or ASTM B 62 bronze.

Drain: NPS 1/8 side outlet with cap.

2.7 WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:

1.

2.
3.
4.

2.8 AIRVENTS

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

following:

a. AMTROL, Inc.

b. Josam Company.

c. MIFAB, Inc.

d. Precision Plumbing Products, Inc.

e. Sioux Chief Manufacturing Company, Inc.

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

h. Watts Drainage Products.

Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

Standard: ASSE 1010 or PDI-WH 201.
Type: Copper tube with piston.
Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

A. Bolted-Construction Automatic Air Vents:

S i

Body: Bronze.

Pressure Rating and Temperature: 125-psig minimum pressure rating at 140 deg F.
Float: Replaceable, corrosion-resistant metal.

Mechanism and Seat: Stainless steel.

Size: NPS 1/2 minimum inlet.

Inlet and Vent Outlet End Connections: Threaded.

B. Welded-Construction Automatic Air Vents:

QohoN =
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Body: Stainless steel.

Pressure Rating: 150-psig minimum pressure rating.
Float: Replaceable, corrosion-resistant metal.
Mechanism and Seat: Stainless steel.

Size: NPS 3/8 minimum inlet.

Inlet and Vent Outlet End Connections: Threaded.
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29 TRAP-SEAL PRIMER DEVICE
A. Supply-Type, Trap-Seal Primer Device:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
foliowing:
a. MIFAB, Inc.
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Company, Inc.
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
2. Standard: ASSE 1018.
3. Pressure Rating: 125 psig minimum.
4, Body: Bronze.
5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not
chrome finished.
210 FLEXIBLE CONNECTORS
A Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Flex-Hose Co., Inc.
2. Flexicraft Industries.
3. Flex Pression, Ltd.
4. Flex-Weld Incorporated.
5. Hyspan Precision Products, Inc.
6. Mercer Gasket & Shim, Inc.
7. Metraflex, Inc.
8. Proco Products, Inc.
9. TOZEN Corporation.
10.  Unaflex.Universal Metal Hose; a Hyspan company.
B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering
and ends brazed to inner tubing.
1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy.
C.  Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-
steel wire-braid covering and ends welded to inner tubing.
1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.
DCGA 14044
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PART 3 - EXECUTION

3.1 INSTALLATION

A 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. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or
under backflow preventer. Simple air breaks are unacceptable for this application.

2. Do not install bypass piping around backflow preventers.

B. Install water-control valves with inlet and outlet shutoff valves and bypass with globe valve.
Install pressure gages on inlet and outlet.

C. Install water-hammer arresters in water piping according to PDI-WH 201.

D. Install air vents at high points of water piping. Install drain piping and discharge onto floor drain.

E. Install supply-type, trap-seal primer valves with outlet piping pitched down towarq drain trap a
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for
proper flow.

3.2 CONNECTIONS
A Comply with requirements for ground equipment in Division 26 "Grounding and Bonding."
3.3 LABELING AND IDENTIFYING

A Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following:

1. Pressure vacuum breakers.

2. Reduced-pressure-principle backflow preventers.

3. Supply-type, trap-seal primer valves.

B. Distinguish among multiple units, inform operator of operational requirements, ir_1dicate_ _safety
and emergency precautions, and warn of hazards and improper operations, in addltlon_to
identifying unit. Nameplates and signs are specified in Division 22 "Identification for Plumbing
Piping and Equipment.”

3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Test each pressure vacuum breaker and reduced-pressure-principle backflow preventer
according to authorities having jurisdiction and the device's reference standard.

B. Domestic water piping specialties will be considered defective if they do not pass tests and
inspections.
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C. Prepare test and inspection reports.

END OF SECTION
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SECTION 22 1316

SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Sanitary Pipe, tube, and fittings.

2. Specialty pipe fittings.

3. Encasement for underground metal piping.

4. Condensate drain piping, indoors and outdoors.

Related Sections:

1. Division 02 "Sanitary Sewerage" for sanitary sewerage piping and structures outside the
building.

PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum working
pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water.

Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand
the effects of earthquake motions determined according to ASCE/SEI 7.

ACTION SUBMITTALS
Product Data: For each type of product indicated.
INFORMATIONAL SUBMITTALS

Seismic Qualification Certificates: For waste and vent piping, accessories, and components,
from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Detailed description of piping anchorage devices on which the certification is based and
their installation requirements.
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Field quality-control reports.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials,” for
plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent
piping and "NSF-sewer" for plastic sewer piping.

PROJECT CONDITIONS

Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by

Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of sanitary
waste service.

2. Do not proceed with interruption of sanitary waste service without Owner's written
permission.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS
A Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 74, Service classes.
B. Gaskets: ASTM C 564, rubber.
C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.
2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A Pipe and Fittings: ASTM A 888 or CISPI 301. Pipe and fittings shall be marked wi’gh the
collective trademark of the Cast Iron Soil Pipe Institute or receive prior approval of the engineer.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. A.B.& 1. Foundry.
b. Tyler Pipe.
C. Charlotte Pipe and Foundry.
B. Heavy-Duty, Hubless-Piping Couplings:
DCGA 14044
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Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. ANACO-Husky.

b. Clamp-All Corp.

c. MIFAB, Inc.

d. Mission Rubber Company; a division of MCP Industries, Inc.
e. Tyler Pipe.

Standards: ASTM C 1277 and ASTM C 1540.
Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

C.  Cast-lIron, Hubless-Piping Couplings:

1.

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

a. MG Piping Products Company.

2. Standard: ASTM C 1277.
3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and
nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.
2.4 COPPER TUBE AND FITTINGS

A Copper DWV Tube: ASTM B 3086, drainage tube, drawn temper.

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper,
solder-joint fittings.

C. Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.

D. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

25 SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1.

DCGA 14044
2014-12-24

General Requirements: Fitting or device for joining piping with small differences in OD's
or of different materials. Include end connections same size as and compatible with
pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

Unshielded, Nonpressure Transition Couplings:

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

1) Dallas Specialty & Mfg. Co.
2) Fernco Inc.
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3) Mission Rubber Company; a division of MCP Industries, Inc.
4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

Standard: ASTM C 1173.

Description:  Elastomeric, sleeve-type, reducing or transition pattern. Include
shear ring and corrosion-resistant-metal tension band and tightening mechanism
on each end.

Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.

2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.

Shielded, Nonpressure Transition Couplings:

a.

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

1) Cascade Waterworks Mfg. Co.
2) Mission Rubber Company; a division of MCP Industries, Inc.

Standard: ASTM C 1460.

Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer
shield and corrosion-resistant-metal tension band and tightening mechanism on
each end.

B. Dielectric Fittings:

1.

DCGA 14044
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General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be

joined.

Dielectric Unions:

a.

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

1) Jomar International Ltd.

2) McDonald, A. Y. Mfg. Co.

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

Description:

1) Standard: ASSE 1079.
2) Pressure Rating: 125 psig minimum at 180 deg F.
3) End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:

221316- 4
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a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Matco-Norca, Inc.
2) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
3) Wilkins; a Zurn company.
b. Description:
1) Standard: ASSE 1079.
2) Factory-fabricated, bolted, companion-flange assembly.
3) Pressure Rating: 125 psig minimum at 180 deg F.
4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded
solder-joint copper alloy and threaded ferrous.
ENCASEMENT FOR UNDERGROUND METAL PIPING
Standard: ASTM A 674 or AWWA C105/A 21.5.

Material: Linear low-density polyethylene film of 0.008-inch or high-density, cross-laminated
polyethylene film of 0.004-inch minimum thickness.

Form: Sheet or tube.

Color: Black or natural.

PART 3 - EXECUTION

3.1 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in Division 02
"Earthwork."

3.2 PIPING INSTALLATION

A Drawing plans, schematics, and diagrams indicate general location and arrangement of pjp!ng
systems. Indicated locations and arrangements were used to size pipe and calculat_e f-rlctlon
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

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

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

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

E. Install piping to permit valve servicing.

DCGA 14044
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Install piping at indicated slopes.

Install piping free of sags and bends.

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

Install seismic restraints on piping. Comply with requirements for seismic-restraint devices
specified in Division 22 "Vibration and Seismic Controls for Plumbing Piping and Equipment.”

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side
with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Use proper size of standard increasers and
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction
of flow is prohibited.

Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint
as completed.

Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow, or as
indicated on plans.

3. Vent Piping: Install level or graded so as to drip back by gravity to the drainage pipe it
serves.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Install encasement on underground piping according to ASTMAG674 or
AWWA C105/A 21.5.

Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
Install engineered soil and waste drainage and vent piping systems as follows:
1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.

Plumbing Specialties:

DCGA 14044
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1. Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary drainage gravity-flow piping. Comply with requirements for
cleanouts specified in Division 22 "Sanitary Waste Piping Specialties."

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for
drains specified in Division 22 "Sanitary Waste Piping Specialties."

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

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

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 "Sleeves and Sleeve Seals for Plumbing
Piping."

u. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 "Escutcheons for Plumbing Piping.”

33 JOINT CONSTRUCTION

A Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook™" for hubless-piping coupling joints.

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

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

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

C. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813,
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

D. Grooved Joints: Cut groove ends of pipe according to AWWA C6806. Lubricate and install
gasket over ends of pipes or pipe and fitting. Install coupling housing sections, over gasket,
with keys seated in piping grooves. Install and tighten housing bolts.

E. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in
cross pattern.

34 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping: Shielded, nonpressure transition couplings.

DCGA 14044
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B. Dielectric Fittings:
1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing for
all above grade conditions.
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.
35 HANGER AND SUPPORT INSTALLATION
A Comply with requirements for seismic-restraint devices specified in Division 22 "Seismic
Restraint of Suspended Plumbing Utilities."
B. Comply with requirements for pipe hanger and support devices and installation specified in
Division 22 "Hangers and Supports for Plumbing Piping and Equipment.”
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
4, Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
5. Vertical Piping: MSS Type 8 or Type 42, clamps.
8. Install individual, straight, horizontal piping runs:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
C. Support horizontal piping and tubing within 18 inches of each fitting, valve, and coupling.
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:
1. NPS 1-1/2 and NPS 2: Maximum 18" from joint with 3/8-inch rod.
2. NPS 3: Maximum 18" from joint with 1/2-inch rod.
3. NPS 4 and NPS 5: Maximum 18" from joint with 5/8-inch rod.
G. Install supports for vertical cast-iron soil piping every 15 feet.
H. Install hangers for DWV copper tubing with the following maximum horizontal spacing and
minimum rod diameters:
1. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
2. NPS 2: 120 inches with 3/8-inch rod.
3. NPS 3 and NPS 4: 120 inches with 1/2-inch rod.
l. Install supports for vertical copper tubing every 10 feet.
DCGA 14044
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Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

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

Connect 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.

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

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code.

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

5. Equipment: Connect drainage piping as indicated. Provide shutoff vaive if indicated and
union for each connection. Use flanges instead of unions for connections NPS 2-1/2 and
larger.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

Make connections according to the following unless otherwise indicated:

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

connection to each piece of equipment.
IDENTIFICATION

Identify exposed sanitary waste and vent piping. Comply with requirements for identification
specified in Division 22 "Identification for Plumbing Piping and Equipment."

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

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

DCGA 14044
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C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

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

1.

5.

6.

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 drainage and
vent piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water. From 15 minutes before
inspection starts to completion of inspection, water level must not drop. Inspect joints for
leaks.

Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, perform a 10 minute run test at each fixture witnessed by the IOR. Inspect
plumbing fixture connections for gas and water leaks.

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.

3.9 CLEANING AND PROTECTION

A Clean interior of piping. Remove dirt and debris as work progresses.

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

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

3.10 PIPING SCHEDULE

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

B. Aboveground, soil and waste and vent piping NPS 4 and smaller shall be any of the following:

1.

2.
3.

Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and
coupled joints.

Copper DWV tube, copper drainage fittings, and soldered joints.

Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

C. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following:

1.
2.

3.

Service class, cast-iron soil piping; gaskets; and gasketed joints.

Hubless, cast-iron soil pipe and fittings; heavy-duty cast-iron hubless-piping couplings;
and coupled joints.

Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

D. Above condensate piping shall be the following.

DCGA 14044
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1. Type L, drawn-temper copier tubing, wrought-copper fittings, and soldered or brazed
joints.

END OF SECTION
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SECTION 22 1319

SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Cleanouts.

Floor drains.

Roof flashing assemblies.

Through-penetration firestop assembilies.
Miscellaneous sanitary drainage piping specialties.
Flashing materials.

ook owh=

B. Related Requirements:

1. Division 22 "Storm Drainage" for storm drainage piping and piping specialties outside the
building.
2. Division 22 "Storm Drainage Piping Specialties" for storm drainage piping inside the

building, drainage piping specialties, and drains.
1.3 DEFINITIONS
A ABS: Acrylonitrile-butadiene-styrene plastic.

B. FOG: Fats, oils, and greases.

C. FRP: Fiberglass-reinforced plastic.
D. HDPE: High-density polyethylene plastic.
E. PE: Polyethylene plastic.

F. PP: Polypropylene plastic.
G. PVC: Polyvinyl chloride plastic.
1.4 ACTION SUBMITTALS

A Shop Drawings: Show fabrication and installation details for frost-resistant vent terminals.

DCGA 14044
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1. Wiring Diagrams: Power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Manufacturer Seismic Qualification Certification: Submit certification that grease interceptors,
accessories, and components will withstand seismic forces defined in Division 22 "Vibration and

Seismic Controls for Plumbing Piping and Equipment.” Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

a. The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified."
b. The term "withstand" means "the unit will remain in place without separation of any

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

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.
Field quality-control reports.
CLOSEOUT SUBMITTALS

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

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

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

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary
piping specialty components.

COORDINATION
Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03 "Cast-in-Place

Concrete."

Coordinate size and location of roof penetrations.

DCGA 14044
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PART 2 - PRODUCTS
21 CLEANOUTS
A. Exposed Metal Cleanouts:
1. ASME A112.36.2M, Cast-lron Cleanouts:

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

1) Josam Company.

2) MIFAB, Inc.

3) Smith, Jay R. Mfg. Co.

4) Tyler Pipe.

5) Watts Drainage Products.

6) Zurn Plumbing Products Group.

B. Cast-Iron Floor Cleanouts:

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

Josam Company; Josam Div.

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

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Zurn Plumbing Products Group; Light Commercial Operation.
Zurn Plumbing Products Group; Specification Drainage Operation.

-0 o0CTWE

2 Standard: ASME A112.36.2M for heavy-duty, adjustable housing cleanout.
3 Size: Same as connected branch.

4, Type: Heavy-duty, adjustable housing.

5. Body or Ferrule: Cast iron.

6 Clamping Device: Not required.

7 Outlet Connection: Threaded.

8. Closure: Brass plug with straight threads and gasket.

9. Adjustable Housing Material: Cast iron.

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

11.  Frame and Cover Shape: Round.

12.  Top Loading Classification: Medium Duty.

13.  Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

C. Cast-lron Wall Cleanouts:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.
C. Smith, Jay R. Mfg. Co.
DCGA 14044
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o

Tyler Pipe; Wade Div.
Watts Drainage Products.
Zurn Plumbing Products Group; Specification Drainage Operation.

bl 1]

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

Size: Same as connected drainage piping.

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

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

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

PN OThWN

FLOOR DRAINS
Cast-lron Floor Drains:

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

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

c. Smith, Jay R. Mfg. Co.

d. Zurn Plumbing Products Group.

2. Standard: ASME A112.6.3.
3 Description: Refer to Division 22 Plumbing Fixtures.

ROOF FLASHING ASSEMBLIES
Roof Flashing Assemblies:

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

a. Acorn Engineering Company; Eimdor/Stoneman Div.
b. Thaler Metal Industries Ltd.

2. Description: Manufactured assembly made of 4.0-lb/sq. ft. thick, lead flashing collar and
skirt extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and
counterflashing fitting.

a. Open-Top Vent Cap: Without cap.
b. Low-Silhouette Vent Cap: With vandal-proof vent cap.
C. Extended Vent Cap: With field-installed, vandal-proof vent cap.

THROUGH-PENETRATION FIRESTOP ASSEMBLIES

Through-Penetration Firestop Assemblies:

DCGA 14044
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Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. ProSet Systems Inc.

Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug.

Size: Same as connected soil, waste, or vent stack.

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.

Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene
O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective
cap for plug.

Special Coating: Corrosion resistant on interior of fittings.

25 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A Open Drains:

1.

2.

Description: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot,
cast-iron, soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where
required, increaser fitting joined with ASTM C 564, rubber gaskets.

Size: Same as connected waste piping with increaser fitting of size indicated.

B. Floor-Drain, Trap-Seal Primer Fittings:

1.

2.

Description; Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal
primer valve connection.
Size: Same as floor drain outlet with NPS 1/2 side inlet.

C. Air-Gap Fittings:

1.

ok wnN

Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between
installed inlet and outlet piping.

Body: Bronze or cast iron.

Intet: Opening in top of body.

Outlet: Larger than inlet.

Size: Same as connected waste piping and with inlet large enough for associated
indirect waste piping.

D. Sleeve Flashing Device:

1.

Description: Manufactured, cast-iron fitting, with clamping device, that forms sleeve for
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top
of fitting that will extend 2 inches above finished floor and galvanized-steel pipe extension
in bottom of fitting that will extend through floor slab.

2. Size: As required for close fit to riser or stack piping.
E. Expansion Joints:
1. Standard: ASME A112.21.2M.
2. Body: Cast iron with bronze sleeve, packing, and gland.
DCGA 14044
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3. End Connections: Matching connected piping.
4, Size: Same as connected soil, waste, or vent piping.
FLASHING MATERIALS

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:

1. General Use: 4.0-Ib/sq. ft. thickness.
2. Vent Pipe Flashing: 3.0-lIb/sq. ft. thickness.
3. Burning: 6-lb/sq. ft. thickness.

Copper Sheet: ASTM B 152/B 152M, 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.

Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-
inch minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum
thickness.

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

Solder: ASTM B 32, lead-free alloy.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Equipment Mounting:
1. Comply with requirements for vibration isolation and seismic control devices specified in
Division 22 "Vibration and Seismic Controls for Plumbing Piping and Equipment.”
2. Comply with requirements for vibration isolation devices specified in Division 22
"Vibration Controls for Plumbing Piping and Equipment.”
B. 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 135 degrees.
DCGA 14044
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3. Locate at minimum intervals of 100 feet.
4. Locate at base of each vertical soil and waste stack.

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

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

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set
with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inc
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, uniess

otherwise indicated.
Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.

Instal! flashing fittings on sanitary stack vents and vent stacks that extend through roof.

Install through-penetration firestop assemblies in plastic conductors and stacks at floor
penetrations.

Assemble open drain fittings and install with top of hub 2 inches above floor.
Install deep-seal traps on floor drains and other waste outlets, if indicated.

Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer
connection.

1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping
discharge into sanitary drainage system.

Install sleeve flashing device with each riser and stack passing through floors with waterproof
membrane.

Install vent caps on each vent pipe passing through roof.

DCGA 14044
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0. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy
access and maintenance.
P. Install wood-blocking reinforcement for wall-mounting-type specialties.
Q. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.
3.2 CONNECTIONS
A. Comply with requirements in Division 22 "Sanitary Waste and Vent Piping" for piping installation
requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
B. Install piping adjacent to equipment to allow service and maintenance.
C. Ground equipment according to Division 26 "Grounding and Bonding."
D. Connect wiring according to Division 28 "Conductors and Cables."
3.3 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: Burn joints of lead sheets 6.0-Ib/sq. ft. thickness or thicker. Solder joints of
lead sheets 4.0-Ib/sq. ft. 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 07 "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.
DCGA 14044
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3.4 FIELD QUALITY CONTROL

A Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls

and equipment.
3.5 PROTECTION

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

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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SECTION 22 1413

STORM DRAINAGE PIPING

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

1.6

A

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Pipe, tube, and fittings.

2. Specialty pipe fittings.

3. Encasement for underground metal piping.

PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum working
pressure unless otherwise indicated:

1. Storm Drainage Piping: 10-foot head of water. |

Seismic Performance: Storm drainage piping and support and installation shall withstand the
effects of earthquake motions determined according to ASCE/SEI 7.

ACTION SUBMITTALS
Product Data: For each type of product indicated.
INFORMATIONAL SUBMITTALS

Seismic Qualification Certificates: For storm drainage piping, accessories, and components,
from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation. -

2. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field quality-control reports.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.
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PROJECT CONDITIONS

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

1. Notify Owner no fewer than two days in advance of proposed interruption of storm-
drainage service.

2. Do not proceed with interruption of storm-drainage service without Owner's written
permission.

PART 2 - PRODUCTS

21 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 888 or CISPI 301. Pipe and fittings shall be marked with the
collective trademark of the Cast Iron Soil Pipe Institute or receive prior approval of the engineer.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. A.B.& . Foundry.
b. Tyler Pipe.
C. Charlotte Pipe and Foundry.
B. Heavy-Duty, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ANACO-Husky.
b. Clamp-All Corp.
C. MIFAB, Inc.
d. Mission Rubber Company; a division of MCP Industries, Inc.
e. Tyler Pipe.
2. Standards: ASTM C 1277 and ASTM C 1540.
3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.
C. Cast-Iron, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
DCGA 14044
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a. MG Piping Products Company.

2. Standard: ASTM C 1277.
3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and
nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.
2.3 SPECIALTY PIPE FITTINGS

A Transition Couplings:

1.

DCGA 14044
2014-12-24

General Requirements: Fitting or device for joining piping with small differences in OD's
or of different materials. Include end connections same size as and compatible with
pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

Unshieided, Nonpressure Transition Couplings:

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

1) Dallas Specialty & Mfg. Co.

2) Fernco Inc.

3) Mission Rubber Company; a division of MCP Industries, Inc.

4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

b. Standard: ASTM C 1173.

c. Description:  Elastomeric, sleeve-type, reducing or transition pattern. Include
shear ring and corrosion-resistant-metal tension band and tightening mechanism
on each end.

d. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.

2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.

Shielded, Nonpressure Transition Couplings:

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

1) Cascade Waterworks Mfg. Co.
2) Mission Rubber Company; a division of MCP Industries, Inc.

b. Standard: ASTM C 1480.

C. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistar}t outer
shield and corrosion-resistant-metal tension band and tightening mechanism on
each end.
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ENCASEMENT FOR UNDERGROUND METAL PIPING
Standard: ASTM A 674 or AWWA C105/A 21.5.

Material: Linear low-density polyethylene film of 0.008-inch or high-density, cross-laminated
polyethylene film of 0.004-inch minimum thickness.

Form: Sheet or tube.

Color: Bliack or natural.

PART 3 - EXECUTION

3.1 EARTH MOVING

A Comply with requirements for excavating, trenching, and backfiling specified in Division 02
"Earthwork."

32 PIPING INSTALLATION

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

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

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

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

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G install piping free of sags and bends.

H Install fittings for changes in direction and branch connections.

L. Install piping to allow application of insulation.

J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices
specified in Division 22 "Vibration and Seismic Controls for Plumbing Piping and Equipment.”

K. Make changes in direction for storm drainage piping using appropriate branches, bends, and
long-sweep bends. Do not change direction of flow more than 90 degrees. Use proper size of

DCGA 14044
2014-12-24

22 1413- 4



3.3

RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

standard increasers and reducers if pipes of different sizes are connected. Reducing size of
drainage piping in direction of flow is prohibited.

Lay buried building storm drainage piping beginning at low point of each system. Install true to
grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping
upstream. Instail required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements. Maintain swab in piping and pull past
each joint as completed.

Install storm drainage piping at the following minimum slopes unless otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow, or as
indicated on plans.
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Install cast-iron soil piping according to CISPI's "Cast Iron Scil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Install encasement on underground piping according to ASTM A 674 or AWWA C105.
2. Install encasement on piping according to ASTM A 674 or AWWA C105.

Plumbing Specialties:

1. Install cleanouts at grade and extend to where building storm drains connect to building
storm sewers in storm drainage gravity-flow piping. Install cleanout fitting with closure
plug inside the building in storm drainage force-main piping. Comply with requirements
for cleanouts specified in Division 22 "Storm Drainage Piping Specialties.”

2. Install drains in storm drainage gravity-flow piping. Comply with requirements for drains
specified in Division 22 "Storm Drainage Piping Specialties.”

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

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

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 "Sleeves and Sleeve Seals for Plumbing
Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 "Escutcheons for Plumbing Piping."

JOINT CONSTRUCTION

Hubless, Cast-Iron Soil Piping Coupled Joints: Join according to CISPI 310 and CISPI's "Cast
Iron Soil Pipe and Fittings Handbook™ for hubless-piping coupling joints.

DCGA 14044
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SPECIALTY PIPE FITTING {INSTALLATION
Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping: Shielded, nonpressure transition couplings.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices specified in Division 22 "Vibration and
Seismic Controls for Plumbing Piping and Equipment."

Comply with requirements for pipe hanger and support devices and installation specified in
Division 22 "Hangers and Supports for Plumbing Piping and Equipment."

Support horizontal piping and tubing within 18 inches of each fitting, valve, and coupling.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:

Maximum 18” from joint with 7/8-inch rod.

Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.

Install individual, straight, horizontal piping runs:

N N

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe

8. NPS 1-1/2 and NPS 2: Maximum 18" from joint with 3/8-inch rod.

9. NPS 3: Maximum 18" from joint with 1/2-inch rod.

10.  NPS 4 and NPS 5: Maximum 18" from joint with 5/8-inch rod.

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

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

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

Connect interior storm drainage piping to exterior storm drainage piping. Use transition fitting to
join dissimilar piping materials.

DCGA 14044
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Connect storm drainage piping to roof drains and storm drainage specialties.

1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with cover
flush with floor.
2. Comply with requirements for cleanouts and drains specified in Division 22 "Storm

Drainage Piping Specialties.”

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

IDENTIFICATION

ldentify exposed storm drainage piping. Comply with requirements for identification specified in
Division 22 "ldentification for Plumbing Piping and Equipment."

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

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

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

Test storm drainage piping according to procedures of authorities having jurisdiction or, in
absence of published procedures, as follows:

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

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

3. Test Procedure: Test storm drainage piping on completion of roughing-in. Close
openings in piping system and fill with water to point of overflow, but not less than 10-foot
head of water. From 15 minutes before inspection starts until completion of inspection,
water level must not drop. Inspect joints for leaks.

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

5. Prepare reports for tests and required corrective action.

CLEANING

Clean interior of piping. Remove dirt and debris as work progresses.

DCGA 14044
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B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

3.10 PIPING SCHEDULE
A Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
B. Aboveground storm drainage piping NPS 8 and smaller shall be the following:

1. Hubless, cast-iron soil pipe and fittings; heavy-duty, hubless-piping couplings; and
coupled joints.

C. Underground storm drainage piping NPS 8 and smaller shall be the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; heavy-duty cast-iron hubless-piping couplings;
and coupled joints.

3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

END OF SECTION
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SECTION 22 1423

STORM DRAINAGE PIPING SPECIALTIES

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A.

14

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Roof drains.

Miscellaneous storm drainage piping specialties.
Cleanouts.

Through-penetration firestop assemblies.
Flashing materials.

oM~

ACTION SUBMITTALS
Product Data: For each type of product indicated.
QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

PART 2 - PRODUCTS

2.1 METAL ROOF DRAINS
A Cast-lron, General-Purpose Roof Drains:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Josam Company.
b. MIFAB, Inc.
C. Smith, Jay R. Mfg. Co.
d. Zurn Plumbing Products Group; Light Commercial Products Operation.
e Zurn Plumbing Products Group; Specification Drainage Operation.
2. Standard: ASME A112.6.4, for general-purpose roof drains.
3. Description: Refer to schedule on drawings.
DCGA 14044
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22 CLEANOUTS

A Floor Cleanouts:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Josam Company.
b. Smith, Jay R. Mfg. Co.
c. Tyler Pipe.
d. Zurn Plumbing Products Group; Light Commercial Products Operation.
e. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M, for heavy-duty, adjustable housing cleanouts.

3. Size: Same as connected branch.

4. Type: Heavy-duty, adjustable housing.

5. Body or Ferrule Material: Cast iron.

6. Clamping Device: Where Required.

7. Outlet Connection: Threaded.

8. Closure: Brass plug with straight threads and gasket.

9. Adjustable Housing Material: Cast iron.

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

11. Frame and Cover Shape: Round. '

12.  Top-Loading Classification: Medium Duty.

13. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

B. Test Tees:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Josam Company.
b. MIFAB, inc.
c. Smith, Jay R. Mfg. Co.
d. Tyler Pipe.
e. Watts Water Technologies, Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M and ASTM A 74, ASTM A 888, or CISPI 301, for cleanout
test tees.

3. Size: Same as connected drainage piping.

4, Body Material: Hub-and-spigot, cast-iron scil-pipe T-branch or hubless, cast-iron soil-
pipe test tee as required to match connected piping.

5. Closure Plug: Countersunk or raised head, brass.

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

C. Wall Cleanouts:

1.

DCGA 14044
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a. Josam Company.
b. MIFAB, Inc.
C. Smith, Jay R. Mfg. Co.
d. Tyler Pipe.
e. Watts Water Technologies, Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.
2. Standard: ASME A112.36.2M, for cleanouts. Include wall access.
3 Size: Same as connected drainage piping.
4, Body Material: Hubless, cast-iron soil-pipe test tee as required to match connected
piping.
5. Closure: Countersunk or raised-head, brass plug.
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.
7. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.
8. Wall Access: Round, nickel-bronze, copper-alloy, or stainless-steel wall-installation
frame and cover.
2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES

A. Through-Penetration Firestop Assemblies:

1.

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

a. ProSet Systems Inc.

2. Standard: ASTM E 814, for through-penetration firestop assemblies.

3. Certification and Listing: Intertek Testing Service NA for through-penetration firestop
assemblies.

4. Size: Same as connected pipe.

5. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing
flange on one end for installation in cast-in-place concrete slabs.

6. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene
O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective
cap for plug.

7. Special Coating: Corrosion resistant on interior of fittings.

2.4 FLASHING MATERIALS

A Copper Sheet: ASTM B 152/B 152M,12 oz./sq. ft.

B. Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-
inch minimum thickness unless otherwise indicated. Include G90 hot-dip galvanized, miil-
phosphatized finish for painting if indicated.

C. Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum
thickness.

D. Fasteners: Metal compatible with material and substrate being fastened.

DCGA 14044
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Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

Solder: ASTM B 32, lead-free alloy.

PART 3 - EXECUTION

3.1 INSTALLATION
A Install roof drains at low points of roof areas according to roof membrane manufacturer's written
installation instructions.
1. Install flashing collar or flange of roof drain to prevent leakage between drain and
adjoining roofing. Maintain integrity of waterproof membranes where penetrated.
2. Install expansion joints, if indicated, in roof drain outlets.
3. Position roof drains for easy access and maintenance.
B. Install conductor nozzles at exposed bottom of conductors where they spill onto grade.
C. Install cleanouts in aboveground piping and building drain piping according to the following
instructions unless otherwise indicated:
1. Use cleanouts the same size as drainage piping up to NPS 4 Use NPS 4 for larger
drainage piping unless larger cleanout is indicated.
2. Locate cleanouts at each change in direction of piping greater than 135 degrees.
3. Locate cleanouts at minimum intervals of 100 feet.
4 Locate cleanouts at base of each vertical soil and waste stack.
D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.
E. For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.
F. Install test tees in vertical conductors and near floor.
G. Install wall cleanouts in vertical conductors. Install access door in wall if indicated.
H. Install through-penetration firestop assemblies in plastic conductors at concrete floor
penetrations.
l. Install sleeve flashing device with each conductor passing through floors with waterproof
membrane.
3.2 CONNECTIONS
A indicate general arrangement of piping, fittings, and specialties.
DCGA 14044
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FLASHING INSTALLATION

Fabricate flashing from single piece of metal unless large pans, sumps, or other drainage
shapes are required. Join flashing according to the following if required:

1. Lead Sheets: Burn joints of 6.0-Ib/sq. ft. lead sheets, 0.0938-inch thickness or thicker.
Solder joints of 4.0-lb/sq. ft. lead sheets, 0.0625-inch thickness or thinner.
2. Copper Sheets: Solder joints of copper sheets.

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 the pipe size, with a minimum length of 10 inches
and with skirt or flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.

Set flashing on floors and roofs in solid coating of bituminous cement.
Secure flashing into sleeve and specialty clamping ring or device.
Fabricate and install flashing and pans, sumps, and other drainage shapes.
PROTECTION

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

Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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SECTION 22 4300

PLUMBING FIXTURES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section includes the following healthcare fixtures and specialties:

Water closets.

Flush Valves.

Toilet Seats
Lavatories.

Sinks.

Faucets.

Trap Primers.
Hydrants/Hose Bibbs.

ONOOTAWN =

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for fixtures. o
2. Include rated capacities, operating characteristics, electrical characteristics, and

furnished specialties and accessories.
B. Shop Drawings: Include diagrams for power, signal, and control wiring.
1.4 CLOSEOUT SUBMITTALS

A Operation and Maintenance Data: For plumbing fixtures and faucets to include in operation and
maintenance manuals.

1. In addition to items specified in Division 01 "Operation and Maintenance Data,” include
the following:

a. Servicing and adjustments of flushometer valves, electronic sensors, healthcare
bathing units, bedpan washer/sanitizers, hydrotherapy whirlpools and morgue
equipment.

DCGA 14044
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1.5 MAINTENANCE MATERIAL SUBMITTALS

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

1.
2.
3.
4.

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
no fewer than one of each type.

Toilet Seats: Equal to 5 percent of amount of each type installed.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURES

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

1.

DCGA 14044
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Water Closets:

a. American Standard America.

b. Kohler Co.

C. Zurn Industries, LLC; Commercial Brass and Fixtures.
Flush Valves:

a. Coyne & Delany Co.

b. American Standard.

C. Sloan Valve Company.

d. Zurn Industries, LLC; Commercial Brass and Fixtures.
Toilet Seats:

a. Bemis Manufacturing Company.

b. Centoco Manufacturing Corporation.

C. Church Seats.

d. Olsonite Seat Co.

Lavatories:

a. American Standard America.
b. Kohler Co.

Sinks:

a. Elkay Manufacturing Co.
b. Just Manufacturing.

Faucets:

224300-2



B.

2.2

A

B.

23

A.

B.

C.
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Chicago Faucets..
Sloan.

Kohler Co.

Zurn.

oo0oco

7. Hydrants/Hose Bibbs:

a. MIFAB, Inc.

b. Jay R. Smith.

C. Watts Drainage Products.
d. Woodford.

e. Zurn.

DESCRIPTION (See schedule on drawings)
SUPPLY FITTINGS

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

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

Standard: ASME A112.18.2/CSA B125.2.
Drain: Grid with NPS 1-1/2 DN 40 tailpiece.
Trap:

1. Size: NPS 1-1/2.

2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-
thick brass tube to wall and chrome-plated brass or steel wall flange.

PART 3 - EXECUTION

31 EXAMINATION
A. Examine roughing-in of water-supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before fixture installation.
B. Examine walls, floors, cabinets, and counters for suitable conditions where fixtures will be
installed.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
32 INSTALLATION
A Install healthcare plumbing fixtures level and plumb according to roughing-in drawings.
DCGA 14044
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Install supports, affixed to building substrate, for wall-mounted fixtures.

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

Install floor-mounted healthcare water closets on bowl-to-drain, connecting fitting attachments to
piping or building substrate.

Install counter-mounted fixtures in and attached to casework.

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 supply stops are not specified with fixture.
Comply with valve requirements specified in Division 22 "General-Duty Valves for
Plumbing Piping."

Install flushometer valves for accessible healthcare water closets with lever handle mounted on
wide side of compartment.

Install toilet seats on healthcare water closets.

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

Install laminar-flow, faucet-spout fittings in faucet spouts where laminar-flow fittings are
specified.

Install traps on fixture outlets.
1. Exception: Omit trap on fixtures with integral traps.

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible sinks. Comply with requirements in Division 22 "Plumbing Piping Insulation.”

Seal joints between healthcare plumbing fixtures, counters, floors, and walls using sanitary-
type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply
with sealant requirements specified in Division 07 "Joint Sealants."

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with
escutcheon requirements specified in Division 22 "Escutcheons for Plumbing Piping."
CONNECTIONS

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

Comply with requirements for water piping specified in Division 22 "Domestic Water Piping."

DCGA 14044
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Comply with requirements for soil and waste drainage piping and vent piping specified in
Division 22 "Sanitary Waste and Vent Piping."

Comply with requirements for atmospheric vent piping specified in Division 22 "Sanitary Waste
and Vent Piping."

ADJUSTING

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

Adjust water pressure at faucets and flushometer valves to produce proper flow.
Install fresh batteries in battery-powered, electronic-sensor mechanisms.
CLEANING AND PROTECTION

After installing healthcare plumbing fixtures, inspect and repair damaged finishes.

Clean healthcare plumbing fixtures, faucets, and other fittings with manufacturers'
recommended cleaning methods and materials.

Provide protective covering for installed fixtures and fittings.
Do not allow use of healthcare plumbing fixtures for temporary facilities unless approved in

writing by Owner.

END OF SECTION
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SECTION 22 4713

DRINKING FOUNTAINS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section includes drinking fountains and related components.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of drinking fountain.
1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes. .
2. Include operating characteristics, and furnished specialties and accessories.

14 CLOSEOQUT SUBMITTALS

A. Maintenance Data: For drinking fountains to include in maintenance manuals.

PART 2 - PRODUCTS
2.1 DRINKING FOUNTAINS
A. Drinking Fountains: Stainless steel, wall mounted.
1. Stainless-Steel Drinking Fountains:

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

1 Elkay Manufacturing Co.

2 Halsey Taylor.

3. Haws Corporation.

4 Oasis International; a Lynn Tilton company.

B. DESCRIPTION (See schedule on drawings)

DCGA 14044
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PART 3 - EXECUTION

3.1 EXAMINATION

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

B. Examine walls and floors for suitable conditions where fixtures will be installed.

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

3.2 INSTALLATION

A Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for
children, install at height required by authorities having jurisdiction.

B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.

C. Install water-supply piping with shutoff valve on supply to each fixture to be connected to
domestic-water distribution piping. Use ball or gate valve. Install valves in locations where they
can be easily reached for operation. Valves are specified in Section 220523.12 "Ball Valves for
Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping."

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

E. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicoqe
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 079200 "Joint Sealants."

3.3 CONNECTIONS

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

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."

C. Install ball valves on water supply to each fixture. Comply with valve requirements specified in
Section 220523.12 "Ball Valves for Plumbing Piping" .

D. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."

34 ADJUSTING

A. Adjust fixture flow regulators for proper flow and stream height.
DCGA 14044
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35 CLEANING
A After installing fixtures, inspect unit. Remove paint splatters and other spots, dirt, and debris.
Repair damaged finish to match original finish.
B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
C. Provide protective covering for installed fixtures.
D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.
END OF SECTION
DCGA 14044
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SECTION 22 4723

REMOTE WATER COOLERS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

B.

1.4

A.

1.5

A

RELATED DOCUMENTS

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

SUMMARY
Section includes remote water coolers and related components.
ACTION SUBMITTALS

Product Data: For each type of remote water coolers.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes.
2. Include rated capacities, operating characteristics, electrical characteristics, and

furnished specialties and accessories.
Shop Drawings: Include diagrams for power, signal, and control wiring.
CLOSEOUT SUBMITTALS
Maintenance Data: For remote water coolers to include in maintenance manuals.
MAINTENANCE MATERIAL SUBMITTALS

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

1. Filter Cartridges: Equal to 10 percent of quantity installed for each type and size
indicated, but no fewer than 3 of each.

PART 2 - PRODUCTS

2.1

A.

REMOTE WATER COOLERS

Remote Water Coolers: Remote chiller equipment.

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

DCGA 14044
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Elkay Manufacturing Co.

Filtrine Manufacturing Company.
Halsey Taylor.

Haws Corporation.

apop

B. DESCRIPTION (See schedule on drawings)

PART 3 - EXECUTION
3.1 EXAMINATION

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

B. Examine walls for suitable conditions where remote water coolers will be installed.

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

32 INSTALLATION
A Install remote water coolers level and plumb according to roughing-in drawings.
B. Install water-supply piping with shutoff valve on supply to each remote water cooler to be

connected to domestic-water distribution piping. Use ball or gate valve. Install valves in
locations where they can be easily reached for operation. Valves are specified in
Section 220523.12 "Ball Valves for Plumbing Piping".

C. Attach remote water coolers on wall mounted brackets above ceilings unless otherwise
indicated.
D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.

Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping.”

3.3 CONNECTIONS
A. Connect fixtures with water supplies. Use size fittings required to match fixtures.
B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
C. Install ball or gate shutoff valve on water supply to each fixture. Install valve upstream from filter
for water cooler. Comply with valve requirements specified in Section 220523.12 "Ball Valves

for Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping."

D. Install ball valves on water connections to remote water coolers and water filters. Comply with
valve requirements specified in Section 220523.12 "Ball Valves for Plumbing Piping".

3.4 ADJUSTING

A. Adjust water-cooler temperature settings.

DCGA 14044
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3.5 CLEANING
A After installing remote water cooler, inspect unit. Remove paint splatters and other spots, dirt,
and debris. Repair damaged finish to match original finish.

END OF SECTION
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SECTION 22 6113

COMPRESSED-AIR PIPING FOR HEALTHCARE FACILITIES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:
1. Medical compressed-air piping, designated "medical air."
1.3 DEFINITIONS
A. Medical compressed-air piping systems include medical air.

1.4 ACTION SUBMITTALS
A Product Data: For each type of product.
1.5 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer and testing agency.

B. Seismic Qualification Certificates: For medical compressed-air manifolds, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: ldentify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.

C. Material Certificates: Signed by Installer certifying that medical compressed-air piping materials
comply with requirements in NFPA 99 for positive-pressure medical gas systems.

D. Brazing certificates.

E. Field quality-control reports.

DCGA 14044
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A.

C.

RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For compressed-air piping specialties to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE
Installer Qualifications:

1. Medical Air Piping Systems for Healthcare Facilities: According to ASSE Standard #6010
for medical-gas-system installers.

Testing Agency Qualifications: An independent testing agency, with the experience and
capability to conduct the vacuum piping testing indicated, that is a member of the Medical Gas
Professional Healthcare Organization or is an NRTL, and that is acceptable to authorities
having jurisdiction.

1. Qualify testing personnel according to ASSE Standard #6020 for medical-gas-system
inspectors and ASSE Standard #6030 for medical-gas-system verifiers.

Brazing: Qualify processes and operators according to ASME Boiler and Pressure Ves_sel
Code, Section IX, "Welding and Brazing Qualifications"; or AWS B2.2, "Standard for Brazing
Procedure and Performance Qualification.”

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION
A Medical air operating at 50 to 55 psig.
2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Medical compressed-air equipment shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the equipment will remain in place without separa_tion of any
parts when subjected to the seismic forces specified and the manifold will be fully
operational after the seismic event."

2. Component Importance Factor is 1.5.

2.3 PIPES, TUBES, AND FITTINGS

A. Comply with NFPA 99 for medical gas piping materials.

B. Copper Medical Gas Tube: ASTM B 819, Type L, seamless, drawn temper that has been
manufacturer cleaned, purged, and sealed for medical gas service; or according to CGA G-4.1
for oxygen service. Include standard color marking "OXY," "MED," "OXY/MED," "OXY/ACR," or
"ACR/MED" in green for Type K tube and blue for Type L tube.

DCGA 14044
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Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type that has been manufacturer
cleaned, purged, and bagged for oxygen service according to CGA G-4.1.

D. Copper Unions: ASME B16.22 or MSS SP-123, wrought-copper or cast-copper alloy.
E. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150.
1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch
maximum thickness, full-face type.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
F. Flexible Pipe Connectors:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Flex-Hose Co., Inc.
b. Flexicraft Industries.
C. Hyspan Precision Products, Inc.
d. Metraflex Company (The).
e. Unaflex.
f. Universal Metal Hose; a Hyspan Co.
2. Description: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed
to inner tubing.
a. Working-Pressure Rating: 200 psig minimum.
b. End Connections: Plain-end copper tube.
24 JOINING MATERIALS
A Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys.
B. Threaded-Joint Tape: PTFE.
2.5 VALVES
A. General Requirements for Valves: Manufacturer cleaned, purged, and bagged according to
CGA G-4.1 for oxygen service.
B. Ball Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Allied Healthcare Products Inc.; Chemetron Division.
b. Amico Corporation.
C. BeaconMedaes.
d. Conbraco Industries, Inc.
e. NIBCO INC.
f. Ohio Medical Corporation.
DCGA 14044
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g. Tri-Tech Medical Inc.

Standard: MSS SP-110.

Description: Three-piece body, brass or bronze.

Pressure Rating: 300 psig minimum.

Ball: Full-port, chrome-plated brass.

Seats: PTFE or TFE.

Handle: Lever type with locking device.

Stem: Blowout proof with PTFE or TFE seal.

Ends: Manufacturer-installed ASTM B 819, copper-tube extensions and manufacturer-
installed ASTM B 819, copper-tube extensions with pressure gage on one copper-tube
extension.

CENOIOAWN

D.I.S.S. Pressure Ceiling Outlets: Complying with CGA V-5, with threaded indexing to prevent
interchange between services, constructed to permit one-handed connection and removal of
equipment.

1. Medical Air: D.1.S.S. No. 1160.

PART 3 - EXECUTION

3.1

3.2

Ak-

A

C.

PREPARATION

Cleaning of Medical Gas Tubing: If manufacturer-cleaned and -capped fittings or tubing is not
available or if precleaned fittings or tubing must be recleaned because of exposure, have
supplier or separate agency acceptable to authorities having jurisdiction perform the following
procedures:

1. Clean medical gas tube and fittings, valves, gages, and other components of oil, grease,
and other readily oxidizable materials as required for oxygen service according to
CGA G-4.1.

2. Wash medical gas tubing and components in hot, alkaline-cleaner-water solution of
sodium carbonate or trisodium phosphate in proportion of 1 Ib of chemical to 3 gal. of
water.

a. Scrub to ensure complete cleaning.
b. Rinse with clean, hot water to remove cleaning solution.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of
compressed-air piping. Indicated locations and arrangements were used to size pipe and
calculate friction loss, expansion, air-compressor sizing, and other design considerations.
Install piping as indicated unless deviations to layout are approved on coordination drawings.

Comply with NFPA 99 for installation of compressed-air piping.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

DCGA 14044
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

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

F. Install piping adjacent to equipment and specialties to allow service and maintenance.

G. Install compressed-air piping with 1 percent slope downward in direction of flow.

H. Install nipples, unions, special fittings, and valves with pressure ratings same as or higher than
system pressure rating used in applications specified in "Piping Schedule" Article unless
otherwise indicated.

I Install eccentric reducers, if available, where compressed-air piping is reduced in direction of
flow, with bottoms of both pipes and reducer fitting flush.

J. 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.

K. Install piping to permit valve servicing.

L. Install piping free of sags and bends.

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

N. Install medical air piping to medical air service connections specified in this Section, to medical
air service connections in equipment specified in Division 22 "Gas Piping for Healthcare
Facilities,” and to equipment specified in other Sections requiring medical air service.

0. Piping Restraint Installation: Install seismic restraints on compressed-air piping. Seismic-
restraint devices are specified in Division 22 "Vibration and Seismic Controls for Plumbing
Piping and Equipment.”

P. Install compressed-air service connections recessed in walls. Attach roughing-in assembly to
substrate; attach finishing assembly to roughing-in assembly.

Q. Connect compressed-air piping to air compressors and to compressed-air outlets and
equipment requiring compressed-air service.

R. Install unions in copper compressed-air tubing adjacent to each valve and at final connection to
each machine, specialty, and piece of equipment.

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

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 "Escutcheons for Plumbing Piping."

DCGA 14044
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3.3 VALVE INSTALLATION
A. Install shutoff valve at each ceiling outlet.
34 JOINT CONSTRUCTION

A. Remove scale, slag, dirt, and debris from outside of cleaned tubing and fittings before
assembly.

B. Threaded Joints: Apply appropriate tape to external pipe threads.

C. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook,"
"Brazed Joints" chapter. Continuously purge joint with oil-free dry nitrogen during brazing.

3.5 HANGER AND SUPPORT INSTALLATION

A Comply with requirements in Division 22 "Vibration and Seismic Controls for Plumbing Piping
and Equipment" for seismic-restraint devices.

B. Comply with requirements in Division 22 "Hangers and Supports for Plumbing Piping and
Equipment” for pipe hanger and support devices.

C. Vertical Piping: MSS Type 8 or Type 42, clamps.

D. Individual, Straight, Horizontal Piping Runs:

1. MSS Type 1, adjustable, steel, clevis hangers.

E. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze. Comply with requirements in Division 22 "Hangers and Supports
for Plumbing Piping and Equipment” for trapeze hangers.

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

G. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch- minimum rods.

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

1. NPS 1/41/2 to 1-1/2: 60 72 inches with 3/8-inch rod.
2. NPS 3/8 and NPS 1/2: 72 inches with 3/8-inch rod.
3. NPS 3/4: 84 inches with 3/8-inch rod.

3.6 IDENTIFICATION

A. install identifying labels and devices for nonmedical laboratory compressed-air piping, _valves,
and specialties. Comply with requirements in Division 22 "ldentification for Plumbing Piping and
Equipment.”

DCGA 14044
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B. Install identifying labels and devices for medical compressed-air piping systems according to
NFPA 99. Use the following or similar captions and color-coding for piping products where
required by NFPA 99:

1. Medical Air: Black letters on yellow background.
3.7 FIELD QUALITY CONTROL FOR MEDICAL COMPRESSED-AIR PIPING IN HEALTHCARE
FACILITIES

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections of medical
compressed-air piping in healthcare facilities and to prepare test and inspection reports.

B. Tests and Inspections:

1.

DCGA 14044
2014-12-24

Medical Compressed-Air Testing Coordination: Perform tests, inspections, verifications,
and certification of medical compressed-air piping systems concurrently with tests,
inspections, and certification of medical gas piping and medical vacuum piping systems.

Preparation: Perform the following Installer tests according to requirements in NFPA 99
and ASSE Standard #6010:

~oopoTp

Initial blowdown.

Initial pressure test.

Cross-connection test.

Piping purge test.

Standing pressure test for positive-pressure medical compressed-air piping.
Repair leaks and retest until no leaks exist.

System Verification: Perform the following tests and inspections according to NFPA 99,
ASSE Standard #6020, and ASSE Standard #6030:

T Samee0ow

Standing pressure test.

individual-pressurization or pressure-differential cross-connection test.
Valve test.

Master and area alarm tests.

Piping purge test.

Piping particulate test.

Piping purity test.

Final tie-in test.

Operational pressure test.

Medical air purity test.

Verify correct labeling of equipment and components.

Testing Certification: Certify that specified tests, inspections, and procedures have been
performed and certify report results. Include the following:

aooo

Inspections performed.

Procedures, materials, and gases used.
Test methods used.

Results of tests.
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Remove and replace components that do not pass tests and inspections and retest as specified
above.

3.8 PROTECTION
A Protect tubing from damage.
B. Retain sealing plugs in tubing, fittings, and specialties until installation.
C. Clean tubing not properly sealed, and where sealing is damaged, according to "Preparation”
Article.
3.9 PIPING SCHEDULE
A. Medical Air Piping: Type L, copper medical gas tube; wrought-copper fittings; and brazed joints.
3.10 VALVE SCHEDULE
A. Shutoff Valves: Ball valve with manufacturer-installed ASTM B 819, copper-tube extensions.
END OF SECTION
DCGA 14044
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SECTION 22 6213

VACUUM PIPING FOR HEALTHCARE FACILITIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A Section Includes:
1. Medical-surgical vacuum piping, designated "medical vacuum."
1.3 DEFINITIONS
A. Medical vacuum piping systems include medical vacuum piping systems.
14 ACTION SUBMITTALS
A Product Data: For each type of product.
1.5 INFORMATIONAL SUBMITTALS
A Qualification Data: For Installer and testing agency.
B. Material Certificates: Signed by Installer certifying that medical vacuum piping materials comply
with requirements in NFPA 99.
C. Brazing certificates.
D. Field quality-control reports.
1.6 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For vacuum piping specialties to include in emergency,
operation, and maintenance manuals.
1.7 MAINTENANCE MATERIAL SUBMITTALS
A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Quick-Coupler Service Connections: Furnish complete noninterchangeable medical
vacuum suction inlets.
DCGA 14044
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a. Medical Vacuum: Equal to 10 percent of amount installed, but no fewer than 5
units.

2. D.1.S.S. Service Connections: Furnish complete medical vacuum suction inlets complying
with CGA V-5.

a. Medical Vacuum D.I.S.S. No. 1220: Equal to 10 percent of amount installed, but no
fewer than 5 units.

QUALITY ASSURANCE

Installer Qualifications:

1. Medical Vacuum Piping Systems for Healthcare Facilities: According to
ASSE Standard #6010 for medical-gas-system installers.

2. Pressure-Seal Joining Procedure for Copper Tubing: An authorized representative who is
trained and approved by manufacturer.

3 Extruded-Tee Outlet Procedure: An authorized representative who is trained and

approved by manufacturer.

Testing Agency Qualifications: An independent testing agency, with the experience and
capability to conduct the vacuum piping testing indicated, that is a member of the Medical Gas
Professional Healthcare Organization or is an NRTL, and that is acceptable to authorities
having jurisdiction.

1. Qualify testing personnel according to ASSE Standard #6020 for medical-gas-system
inspectors and ASSE Standard #6030 for medical-gas-system verifiers.

Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel Cogle,
Section [X, "Welding and Brazing Qualifications”; or AWS B2.2, "Standard for Brazing
Procedure and Performance Qualification.”

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION
A. Medical vacuum operating at 20 in. Hg.
2.2 PIPES, TUBES, AND FITTINGS

A. Comply with NFPA 99 for medical vacuum piping materials.

B. Copper Medical Gas Tube: ASTM B 819, Type L, seamless, drawn temper that has been
manufacturer cleaned, purged, and sealed for medical gas service or according to CGA G-4.1
for oxygen service. Include standard color marking "OXY," "MED," "OXY/MED," "OXY/ACR," or
"ACR/MED" in blue.

C. Copper Water Tube: ASTM B 88, Type M, seamless, drawn temper that has been manufacturer
cleaned, purged, and sealed for medical gas service or according to CGA G-4.1 for oxygen
service.

DCGA 14044
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Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type that has been manufacturer
cleaned, purged, and sealed for medical gas service or according to CGA G-4.1 for oxygen
service.

Copper Unions: ASME B16.22 or MSS SP-123, wrought-copper or cast-copper alloy.
Cast-Copper-Alloy Flanges: ASME B16.24, Class 150.

1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch
maximum thickness, full-face type.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.

Extruded-Tee Outlets: ASTM F 2014 procedure for making branch outlets in copper tube.

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

a. T-DRILL Industries Inc.
Transition Fittings: PVC socket type with copper threaded insert on one end.
Flexible Pipe Connectors:

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

Flex-Hose Co., Inc.

Flexicraft Industries.

Hyspan Precision Products, Inc.
Mercer Gasket & Shim, Inc.
Metraflex Company (The).

Proco Products, Inc.

Unaflex.

Universal Metal Hose; a Hyspan Co.

S@mpooow

2. Description: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed
to inner tubing.

a. Working-Pressure Rating: 200 psig minimum.
b. End Connections: Plain-end copper tube.

JOINING MATERIALS

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

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys.

Threaded-Joint Tape: PTFE.

DCGA 14044
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24 VALVES

A. General Requirements for Valves: Manufacturer cleaned, purged, and bagged according to
CGA G-4.1 for oxygen service.

1.

Exception: Factory cleaning and bagging are not required for valves for WAGD service.

E. Copper-Alloy Ball Valves:

1.

CENOO A LN

Manufacturers: Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

Allied Healthcare Products Inc.; Chemetron Division.
Amico Corporation.

BeaconMedaes.

Conbraco Industries, Inc.

Marwin Valve; a division of Richards Industries.
NIBCO INC.

Ohio Medical Corporation.

Tri-Tech Medical Inc.

S@ 000 oW

Standard: MSS SP-110.

Description: Three-piece body, brass or bronze.

Pressure Rating: 300 psig minimum.

Ball: Full-port, chrome-plated brass.

Seats: PTFE or TFE.

Handle: Lever type with locking device.

Stem: Blowout proof with PTFE or TFE seal.

Ends: Manufacturer-installed ASTM B 819, copper-tube extensions and manufacturer-
installed ASTM B 819, copper-tube extensions with pressure gage on one copper-tube
extension.

25 MEDICAL VACUUM SERVICE CONNECTIONS

A Manufacturers: Subject to compliance with requirements, provide product indicated on Drawings
or comparable product by one of the following:

1. Allied Healthcare Products Inc.; Chemetron Division.
2. Amico Corporation.
3 BeaconMedaes.
4. Ohio Medical Corporation.
5. Oxequip Health Industries; a division of Allied Healthcare Products Inc.
6. Tri-Tech Medical Inc.
B. General Requirements for Medical Vacuum Service Connections:
1. Suitable for specific medical vacuum service listed.
2. Include roughing-in assemblies, finishing assemblies, and cover plates. . .
3. Individual cover plates are not required if service connection is in multiple unit or
assembly with cover plate.
DCGA 14044
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4, Recessed-type units made for concealed piping unless otherwise indicated.

O

Roughing-in Assembly:

Steel outlet box for recessed mounting and concealed piping.

Brass-body inlet block.

Seals that will prevent vacuum leakage.

ASTM B 819, NPS 3/8 copper outlet tube brazed to valve with service marking and tube-
end dust cap.

PoON=

D. Finishing Assembly:

1. Brass housing with primary check valve.
2. Seals that will prevent vacuum leakage.
3. Cover plate with gas-service label.
E. Quick-Coupler Suction Service Connections:
1. Inlets for medical vacuum with noninterchangeable keyed indexing to prevent
interchange between services.
2. Constructed to permit one-handed connection and removal of equipment.
3. With positive-locking ring that retains equipment stem in valve during use.

F. D.I1.S.S. Suction Service Connections:

Inlets complying with CGA V-5.

Threaded indexing to prevent interchange between services.
Constructed to permit one-handed connection and removal of equipment.
Medical Vacuum: CGA V-5, D.1.S.S. No. 1220.

HPON -

G.  Vacuum Bottle Brackets: One piece, with pattern and finish matching corresponding service
cover plate.

H. Cover Plates:

1. One piece.

2. Aluminum or stainless steel. _

3. Permanent, color-coded, identifying label matching corresponding service.
26 NITROGEN

A Comply with USP 32 - NF 27 for oil-free dry nitrogen.

PART 3 - EXECUTION
3.1 PREPARATION

A Cleaning of Medical Gas Tubing: If manufacturer-cleaned and -capped fittings or tubing is not
available or if precleaned fittings or tubing must be recleaned because of exposure, have

DCGA 14044
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supplier or separate agency acceptable to authorities having jurisdiction perform the following
procedures:

1. Clean medical gas tube and fittings, valves, gages, and other components of oil, grease,
and other readily oxidizable materials as required for oxygen service according to
CGA G-4.1.

2. Wash medical gas tubing and components in hot, alkaline-cleaner-water solution of
sodium carbonate or trisodium phosphate in proportion of 1 Ib of chemical to 3 gal. of
water.

a. Scrub to ensure complete cleaning.
b. Rinse with clean, hot water to remove cleaning solution.
3.2 PIPING INSTALLATION

A Drawing plans, schematics, and diagrams indicate general location and arrangement of_vacuum
piping. Indicated locations and arrangements were used to size pipe and calculate fricpon_ loss,
expansion, vacuum producer sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

B. Comply with NFPA 99 for installation of vacuum piping.

C. Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

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

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

F. Install piping adjacent to equipment and specialties to allow service and maintenance.

G. Install vacuum piping with 1 percent slope downward in direction of flow.

H. Install nipples, unions, special fittings, and valves with pressure ratings same as or higher than
piping pressure rating used in applications specified in "Piping Schedule" Article unless
otherwise indicated.

L Install eccentric reducers, if available, where vacuum piping is reduced in direction of flow, with
bottoms of both pipes and reducer fitting flush.

J. Provide drain leg and drain trap at end of each main and branch and at low points.

K. Install piping to permit vaive servicing.

L. Install piping free of sags and bends.

M.  Install fittings for changes in direction and for branch connections. Extruded-tee branch outlets
in copper tubing may be made where specified.

DCGA 14044
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Piping Restraint Installation: Install seismic restraints on vacuum piping. Seismic-rest.ra_zint
devices are specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping
and Equipment.”

Install medical vacuum service connections recessed in walls. Attach roughing-in assembly to
substrate; attach finishing assembly to roughing-in assembly.

Install medical vacuum bottle bracket adjacent to each wall-mounted medical vacuum service
connection suction inlet.

Connect vacuum piping to vacuum producers and to equipment requiring vacuum service.

Instalt unions in copper vacuum tubing adjacent to each valve and at final connection to each
machine, specialty, and piece of equipment.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping.”

Install escutcheons for piping penetrations of walls, ceilings, and floors. Qomply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from outside of cleaned tubing and fittings before
assembly.

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

Threaded Joints: Apply appropriate tape to external pipe threads.
Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Hanqbook,"
"Brazed Joints” chapter. Do not use flux. Continuously purge joint with oil-free dry nitrogen

during brazing.

Soldered Joints: Apply ASTM B 813, water-flushable flux to tube end. Join copper tube and
fittings according to ASTM B 828.

Extruded-Tee Outiets: Form branches in copper tube according to ASTM F 2014, with tools
recommended by tube manufacturer.

HANGER AND SUPPORT INSTALLATION

Comply with requirements in Section 220548 "Vibration and Seismic Controls for Plumbing
Piping and Equipment" for seismic-restraint devices.

Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and
Equipment” for pipe hanger and support devices.

DCGA 14044
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C. Vertical Piping: MSS Type 8 or Type 42, clamps.

D. Individual, Straight, Horizontal Piping Runs:

1. 100 Feet and Less: MSS Type 1, adjustable, steel, clevis hangers.

E. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolis. Support
pipe rolls on trapeze. Comply with requirements in Section 220529 "Hangers and Supports for
Plumbing Piping and Equipment" for trapeze hangers.

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

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

H. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch- minimum rods.

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

1. NPS 1/4: 80 inches with 3/8-inch rod.

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

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

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

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

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

J. Install supports for vertical copper tubing every 10 feet.

3.5 IDENTIFICATION

A. Install identifying labels and devices for laboratory vacuum piping, valves, and gpgcialties.
Comply with requirements in Section 220553 'ldentification for Plumbing Piping and
Equipment.”

B. Install identifying labels and devices for medical vacuum piping systems according to NF_PA 99.
Use the following or similar captions and color-coding for piping products where required by
NFPA 99:

1. Medical Vacuum: Biack letters on white background.

3.6 FIELD QUALITY CONTROL FOR HEALTHCARE FACILITY MEDICAL VACUUM PIPING

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections of medical
vacuum piping systems in healthcare facilities and to prepare test and inspection reports.

B. Tests and Inspections:

1. Medical Vacuum Testing Coordination: Perform tests, inspections, verificatipns, and
certification of medical vacuum piping systems concurrently with tests, inspections, and
certification of medical compressed-air piping and medical gas piping systems.

DCGA 14044
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2. Preparation: Perform the following Installer tests according to requirements in NFPA 99
and ASSE Standard #6010:

Initial blowdown.

Initial pressure test.

Cross-connection test.

Piping purge test.

Standing pressure test for vacuum systems.
Repair leaks and retest until no leaks exist.

~ooo0oTp

3. System Verification: Perform the following tests and inspections according to NFPA 99,
ASSE Standard #6020, and ASSE Standard #56030:

Standing pressure test.

Individual-pressurization or pressure-differential cross-connection test.
Valve test.

Master and area alarm tests.

Piping purge test.

Final tie-in test.

Operational vacuum test.

Verify correct labeling of equipment and components.

S@mp o0 oW

4, Testing Certification: Certify that specified tests, inspections, and procedures have been
performed and certify report results. Include the following:

a. Inspections performed.

b. Procedures, materials, and gases used.
c. Test methods used.

d. Results of tests.

Remove and replace components that do not pass tests and inspections and retest as specified
above.

PROTECTION
Protect tubing from damage.
Retain sealing plugs in tubing, fittings, and specialties until installation.

Clean tubing not properly sealed, and where sealing is damaged, according to "Preparation
Article.

PIPING SCHEDULE
Flanges may be used where connection to flanged equipment is required.

Medical Vacuum Piping: Use copper medical gas tube, wrought-copper fittings, and brazed
joints.

DCGA 14044
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3.9 VALVE SCHEDULE

A Shutoff Valves:

1.

DCGA 14044
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Copper Tubing: Copper-alloy ball valve with manufacturer-installed ASTM B 819, copper-
tube extensions.

END OF SECTION
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SECTION 22 6313

MEDICAL GAS PIPING FOR HEALTHCARE FACILITIES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A Section Includes:
1. Nitrogen piping, designated "medical nitrogen."
2. Nitrous oxide piping, designated "medical nitrous oxide."
3. Oxygen piping, designated "medical oxygen."
B. Owner-Furnished Material:
1. Patient-service consoles.
1.3 DEFINITIONS
A CR: Chlorosulfonated polyethylene synthetic rubber.

B. Medical gas piping systems include medical nitrogen, medical nitrous oxide, and medical
oxygen for healthcare facility patient care.

1.4 ACTION SUBMITTALS

A Product Data: For each type of product.

B. Shop Drawings: Include diagrams for power, signal, and control wiring.
1.5 INFORMATIONAL SUBMITTALS

A Qualification Data: For Installer and testing agency.

B. Material Certificates: Signed by Installer certifying that medical gas piping materials comply with
requirements in NFPA 99 for positive-pressure medical gas systems.

C. Brazing certificates.

D. Certificates of Shop Inspection and Data Report for Bulk Gas Storage Tanks: As required by
ASME Boiler and Pressure Vessel Code.

E. Field quality-control reports.
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1.6

1.7

1.8

RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA
CLOSEOQOUT SUBMITTALS

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

MAINTENANCE MATERIAL SUBMITTALS

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

1. Quick-Coupler Service Connections: Furnish complete noninterchangeable medical gas
pressure outlets and suction inlets.
a. Medical Nitrous Oxide: Equal to 10 percent of quantity installed, but no fewer than
5 units.
b. Medical Oxygen: Equal to 10 percent of quantity installed, but no fewer than 5
units.
C. Medical Air: Equal to 10 percent of quantity installed, but no fewer than 5 units.
d. Medical Vacuum: Equal to 10 percent of quantity installed, but no fewer than 5
units.
2. D.1.S.S. Service Connections: Furnish complete medical gas pressure outlets and suction

inlets complying with CGA V-5.

a. Medical Nitrogen D.I.S.S. No. 1120: Equal to 10 percent of quantity installed, but
no fewer than 5 units.

b. Medical Nitrous Oxide D.I.S.S. No. 1040: Equal to 10 percent of quantity installed,
but no fewer than 5 units.

C. Medical Oxygen D.1.S.S. No. 1240: Equal to 10 percent of quantity installed, but no
fewer than 5 units.

d. Medical Air D.1.S.S. No. 1160: Equal to 10 percent of quantity installed, but no
fewer than 5 units.

e. Medical Vacuum D.1.S.S. No. 1220: Equal to 10 percent of quantity installed, but
no fewer than 5 units.

QUALITY ASSURANCE
Installer Qualifications:

1. Medical Gas Piping Systems for Healthcare Facilities: According to ASSE
Standard #6010 for medical-gas-system installers.

Testing Agency Qualifications: An independent testing agency, with the experience and
capability to conduct the medical gas piping testing indicated, that is a member of the Medical
Gas Professional Healthcare Organization or is an NRTL, and that is acceptable to authorities
having jurisdiction.

1. Qualify testing personnel according to ASSE Standard #6020 for medical-gas-system
inspectors and ASSE Standard #6030 for medical-gas-system verifiers.

Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code,
Section IX, "Welding and Brazing Qualifications"; or AWS B2.2, "Standard for Brazing
Procedure and Performance Qualification."
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
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MORENO VALLEY, CALIFORNIA
PART 2 - PRODUCTS
2.1 SYSTEM DESCRIPTION

A. Medical nitrogen operating at 160 to 185 psig.

B. Medical nitrous oxide operating at 50 to 55 psig.

C. Medical oxygen operating at 50 to 55 psig.

2.2 PIPES, TUBES, AND FITTINGS

A. Comply with NFPA 99 for medical gas piping materials.

B. Copper Medical Gas Tube: ASTMB 819, Type L, seamless, drawn temper that has been
manufacturer cleaned, purged, and sealed for medical gas service; or according to CGA G-4.1
for oxygen service. include standard color marking "OXY," "MED," "OXY/MED," "OXY/ACR," or
"ACR/MED" in green for Type K tube and blue for Type L tube.

C. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type that has been manufacturer
cleaned, purged, and bagged for oxygen service according to CGA G-4.1.

D. Copper Unions: ASME B16.22 or MSS SP-123, wrought-copper or cast-copper alloy.
E. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150.
1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch
maximum thickness, full-face type.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
2.3 JOINING MATERIALS
A. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys.
B. Threaded-Joint Tape: PTFE.
24 VALVES

A General Requirements for Valves: Manufacturer cleaned, purged, and bagged according to
CGA G-4.1 for oxygen service.

B. Ball Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Allied Healthcare Products Inc.; Chemetron Division.
b. Amico Corporation.
C. BeaconMedaes.
d. Ohio Medical Corporation.
e. Tri-Tech Medical Inc.
DCGA 14044
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Standard: MSS SP-110.

Description: Three-piece body, brass or bronze.

Pressure Rating: 300 psig minimum.

Ball: Full-port, chrome-plated brass.

Seats: PTFE or TFE.

Handle: Lever type with locking device.

Stem: Blowout proof with PTFE or TFE seal.

Ends: Manufacturer-installed ASTM B 819, copper-tube extensions and manufacturer-
installed ASTM B 819, copper-tube extensions with pressure gage on one copper-tube
extension.

CReNOO,WN

2.5 MEDICAL GAS SERVICE CONNECTIONS
A Manufacturers: Subject to compliance with requirements, provide products by the following:

Allied Healthcare Products Inc.: Chemetron Division.

Amico Corporation.

BeaconMedaes.

Ohio Medical Corporation.

Oxequip Health Industries; a division of Allied Healthcare Products Inc.
Tri-Tech Medical Inc.

Db LN =

B. General Requirements for Medical Gas Service Connections:

1. Suitable for specific medical gas pressure and suction service listed.

2. Include roughing-in assemblies, finishing assemblies, and cover plates.

3 Individual cover plates are not required if service connection is in multiple unit or
assembly with cover plate.

4, Recessed-type units made for concealed piping unless otherwise indicated.

C. Roughing-in Assembly:

—_

Steel outlet box for recessed mounting and concealed piping.

2. Brass-body outlet block with secondary check valve that will prevent gas flow when
primary valve is removed. Suction inlets to be without secondary valve.
3. Double seals that will prevent gas leakage.

4. ASTM B 819, NPS 3/8 copper outlet tube brazed to valve with service marking and tube-
end dust cap.

D. Finishing Assembly:

1. Brass housing with primary check valve.
2. Double seals that will prevent gas leakage.
3. Cover plate with gas-service label.
E. Quick-Coupler Pressure Service Connections: Outlets for nitrous oxide and oxygen with

noninterchangeable keyed indexing to prevent interchange between services, co_nstrL!cted to
permit one-handed connection and removal of equipment, and with positive-locking ring that
retains equipment stem in valve during use.
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F. Quick-Coupler Pressure Service Connections: Outlets for medical air with noninterchangeable
keyed indexing to prevent interchange between services, constructed to permit one-handed
connection and removal of equipment, and with positive-locking ring that retains equipment
stem in valve during use.

G. Quick-Coupler Suction Service Connections: Inlets for medical vacuum with noninterchangeable
keyed indexing to prevent interchange between services, constructed to permit one-handed
connection and removal of equipment, and with positive-locking ring that retains equipment
stem in valve during use.

H. D.I.S.S. Pressure Service Connections: Outlets, complying with CGA V-5, with threaded
indexing to prevent interchange between services, constructed to permit one-handed
connection and removal of equipment.

1. Medical Nitrogen: D.1.S.S. No. 1120.
2. Medical Nitrous Oxide: D.1.S.S. No. 1040.
3. Medical Oxygen: D.I.S.S. No. 1240.

l. D.I.S.S. Pressure Service Connections: Outlets, complying with CGA V-5, with threaded
indexing to prevent interchange between services, constructed to permit one-handed
connection and removal of equipment.

1. Medical Air: D.1.S.S. No. 1160.

J. D.1.S.S. Suction Service Connections: Inlets, complying with CGA V-5, with threaded indexing
to prevent interchange between services, constructed to permit one-handed connection and
removal of equipment.

1. Medical Vacuum: D.I.S.S. No. 1220.

K. Cover Plates: One piece, aluminum or stainless steel and permanent, color-coded, identifying

label matching corresponding service.
26 CEILING-HOSE ASSEMBLIES
A Ceiling-Hose Assemblies: Fixed-position, suspended hose
1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Allied Healthcare Products Inc.; Chemetron Division.
b. Amico Corporation.
C. BeaconMedaes.
d. Ohio Medical Corporation.
e Tri-Tech Medical Inc.
2. General Requirements for Ceiling-Hose Assemblies: Ceiling-mounted units with service
connections. Include labels indicating services.
3. Ceiling-Mounted Plate: Manufacturer's standard plate or roughing-in assembly.
4, Exposed Surfaces: Minimum 0.0375-inch-thick stainless steel.
5. Servicing: Include access panels or means of removing shroud.
6. Blank cover plates for cutouts not having service connections.
DCGA 14044
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ASTM B 819, NPS 3/8 copper-tube extensions for connection to medical gas systems.
Service Connections: Type and number indicated.

Dust Covers: For medical gas service connections.

Description: Individual, concealed, suspended-hose connection with stainless-steel
faceplates, steel mounting boxes, factory- or field-fabricated mounting brackets, and
color-coded service hoses with retractor device and service connections matching hoses.
Include 72 inches of conductive, CR, 1/4- or 5/16-inch ID, medical gas hoses rated for
200-psig minimum working pressure, and medical gas and electrical service-hose
connections as required.

Medical Gas Service Connections: As specified in "Medical Gas Service Connections"
Article.

Medical Nitrogen: D.1.S.S. No. 1120 pressure outlet.
Medical Nitrous Oxide: D.1.S.S. No. 1040 pressure outlet.
Medical Oxygen: D.I.S.S. No. 1240 pressure outlet.
Medical Air: D.I.S.S. No. 1160 pressure outlet.

Medical Vacuum: D.1.S.S. No. 1220 suction inlet.

Pao T

Electrical Service Connections:

a. General Requirements for Electrical Components, Devices, and Accessories:
Listed and labeled as defined in NFPA 70, by a testing agency acceptable to
authorities having jurisdiction, and marked for intended use.

b. Power Outlets: UL 498, Hospital Grade, 125-V ac, NEMA WD 1, L5-20R, locking-
type, 20-A single-receptacle configuration.

2.7 NITROGEN

A Comply with USP 32 - NF 27 for oil-free dry nitrogen.

PART 3 - EXECUTION

3.1 PREPARATION

A. Cleaning of Medical Gas Tubing: If manufacturer-cleaned and -capped fittings or tubing is not
available or if precleaned fittings or tubing must be recleaned because of exposure, have
supplier or separate agency acceptable to authorities having jurisdiction perform the following

procedures:

1. Clean medical gas tube and fittings, valves, gages, and other components of oil, grease,
and other readily oxidizable materials as required for oxygen service according to
CGA G4.1.

2. Wash medical gas tubing and components in hot, alkaline-cleaner-water solution of
sodium carbonate or trisodium phosphate in proportion of 1 Ib of chemical to 3 gal. of
water.

a. Scrub to ensure complete cleaning.

b. Rinse with clean, hot water to remove cleaning solution.
DCGA 14044
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PIPING INSTALLATION

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

Comply with NFPA 99 for installation of medical gas piping.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

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

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

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

Install nipples, unions, special fittings, and valves with pressure ratings same as or higher than
system pressure rating used in applications specified in "Piping Schedule" Article unless
otherwise indicated.

Install piping to permit valve servicing.

Install piping free of sags and bends.

Install fittings for changes in direction and for branch connections.

Install medical gas piping to medical gas service connections specified in this Section, to
medical gas service connections in equipment specified in this Section, and to equipment
specified in other Sections requiring medical gas service.

Piping Restraint Installation: Install seismic restraints on piping. Comply with requirements for
seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for

Plumbing Piping and Equipment.”

Install medical gas service connections recessed in walls. Attach roughing-in assembly to
substrate; attach finishing assembly to roughing-in assembly.

Connect gas piping to gas sources and to gas outlets and equipment requiring gas service.

Install unions in copper tubing adjacent to each valve and at final connection to each specialty
and piece of equipment.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
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Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. _Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

VALVE INSTALLATION

Instalt shutoff valve at each connection to gas healthcare equipment and specialties.
Install pressure regulators on gas piping where reduced pressure is required.
JOINT CONSTRUCTION

Remove scale, slag, dirt, and debris from outside of cleaned tubing and fittings before
assembly.

Threaded Joints: Apply appropriate tape to external pipe threads.

Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Hgndbook,"
"Brazed Joints" chapter. Continuously purge joint with oil-free, dry nitrogen during brazing.

GAS SERVICE COMPONENT INSTALLATION

Assemble ceiling-hose assemblies and install anchored to substrate. Provide structural _ste_el,
hanger rods, anchors, and fasteners in addition to components furnished with specialties
necessary to fabricate supports.

HANGER AND SUPPORT INSTALLATION

Comply with requirements in Section 220548 "Vibration and Seismic Controls for Plumbing
Piping and Equipment" for seismic-restraint devices.

Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and
Equipment" for pipe hanger and support devices.

Vertical Piping: MSS Type 8 or Type 42, clamps.

Individual, Straight, Horizontal Piping Runs:

1. 100 Feet and Less: MSS Type 1, adjustable, steel, clevis hangers.

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

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

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch- minimum rods.

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

DCGA 14044
2014-12-24

226313-8



RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

1. NPS 1/4: 80 inches with 3/8-inch rod.
2. NPS 3/8 and NPS 1/2: 72 inches with 3/8-inch rod.
3. NPS 3/4: 84 inches with 3/8-inch rod.

I Install supports for vertical copper tubing every 10 feet.

3.7 IDENTIFICATION

A Install identifying labels and devices for specialty gas piping, valves, and specialties. Comply
with requirements in Section 220553 "Identification for Plumbing Piping and Equipment.”

B. Install identifying labels and devices for healthcare medical gas piping systems according to
NFPA 99. Use the following or similar captions and color-coding for piping products where
required by NFPA 99:

1. Nitrogen: White letters on black background.

2. Nitrous Oxide: White letters on blue background.
3. Oxygen: White letters on green background or green letters on white background.
3.8 FIELD QUALITY CONTROL FOR HEALTHCARE FACILITY MEDICAL GAS

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Tests and Inspections:

1. Medical Gas Piping Testing Coordination: Perform tests, inspections, verifications, and
certification of medical gas piping systems concurrently with tests, inspections, and
certification of medical compressed-air piping and medical vacuum piping systems.

2. Preparation: Perform the following Installer tests according to requirements in NFPA 99
and ASSE Standard #6010:

~0o0oTw

g.

Initial blowdown.

Initial pressure test.

Cross-connection test.

Piping purge test.

Standing pressure test for positive-pressure medical gas piping.
Standing pressure test for vacuum systems.

Repair leaks and retest until no leaks exist.

3. System Verification: Perform the following tests and inspections according to NFPA 99,
ASSE Standard #6020, and ASSE Standard #6030:

a.
b.
C.
d.
e.
f.
9.
h.
i.
i

DCGA 14044
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Standing pressure test.

Individual-pressurization or pressure-differential cross-connection test.
Valve test.

Master and area alarm tests.

Piping purge test.

Piping particulate test.

Piping purity test.

Final tie-in test.

Operational pressure test.

Medical gas concentration test.
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k. Medical air purity test.
I Verify correct labeling of equipment and components.
m.  Verify medical gas supply sources.

4, Testing Certification: Certify that specified tests, inspections, and procedures have been
performed and certify report results. Include the foliowing:

a. Inspections performed.
b. Procedures, materials, and gases used.
C. Test methods used.
d. Results of tests.
C. Remove and replace components that do not pass tests and inspections and retest as specified
above.
D. Prepare test and inspection reports.
3.9 PROTECTION
A. Protect tubing from damage.
B. Retain sealing plugs in tubing, fittings, and specialties until installation.
C. Clean tubing not properly sealed, and where sealing is damaged, according to "Preparation”
Article.
3.10 DEMONSTRATION
A Engage factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain bulk gas storage tanks.
3.11 PIPING SCHEDULE
A. Connect new tubing to existing tubing with memory-metal couplings.
B. Medical Gas Piping except Medical Nitrogen Piping Larger Than NPS 3 and Operating at More
Than 185 psig: Type L, copper tube; wrought-copper fittings; and brazed joints.
3.12 VALVE SCHEDULE
A. Shutoff Valves: Ball valve with manufacturer-installed ASTM B 819, copper-tube extensions.
END OF SECTION
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SECTION 23 0513

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

RELATED DOCUMENTS

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

SUMMARY

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

COORDINATION

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

Motor controllers.

Torque, speed, and horsepower requirements of the load.

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

PN =

PART 2 - PRODUCTS

2.1 MANUFACTURER
A Manufacturers: Subject to compliance with requirements, provide one of the following:
1. WEG
2. Baldor, ABB Group
3. General Electric
22 GENERAL MOTOR REQUIREMENTS
A Comply with NEMA MG 1 unless otherwise indicated.
B. Comply with IEEE 841 for severe-duty motors.
2.3 MOTOR CHARACTERISTICS
A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above
sea level.
DCGA 14044
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B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

POLYPHASE MOTORS

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

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

C. Service Factor: 1.15.

D. Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.

2. For motors with other than 2:1 speed ratio, separate winding for each speed.

E. Multispeed Motors: Separate winding for each speed.

F. Rotor: Random-wound, squirrel cage.

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

H. Temperature Rise: Match insulation rating.

l. Insulation: Class F.

J. Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.

2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

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

25 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

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

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time rise pulses produced by
pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.

4, Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.

DCGA 14044
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5. Shaft Grounding: “Aegis” bearing protection ring.
C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.
26 SINGLE-PHASE MOTORS

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

1. Permanent-split capacitor.

2. Split phase.

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

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

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

D. Motors 1/20 HP and Smaller: Shaded-pole type.
E. Thermal Protection: Internal protection to automatically open power supply cirguit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor

insulation. Thermal-protection device shall automatically reset when motor temperature returns
to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
|
|
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SECTION 23 0516

EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

12 SUMMARY

A Section Includes:

1. Flexible-hose packless expansion / seismic joints.
2. Alignment guides and anchors for expansion joints.
1.3 PERFORMANCE REQUIREMENTS

A Compatibility: Products shall be suitable for piping service fluids, materials, working pressures,
and temperatures.

B. Capability: Products to absorb 200 percent of maximum axial movement between anchors.

14 ACTION SUBMITTALS
A Product Data: For each type of product indicated.
B. Delegated-Design Submittal: For each anchor and alignment guide indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Design Calculations: Calculate requirements for thermal expansion of piping systems
and for selecting and designing expansion joints, loops, and swing connections.
2. Anchor Details: Detail fabrication of each anchor indicated. Show dimensions and

methods of assembly and attachment to building structure.

3. Alignment Guide Details: Detail field assembly and attachment to building structure.

4. Schedule: Indicate type, manufacturer's number, size, material, pressure rating, end
connections, and location for each expansion joint.

DCGA 14044
2014-12-24

23 0516- 1



RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

1.5 INFORMATIONAL SUBMITTALS

A Welding certificates.

B. Product Certificates: For each type of expansion joint, from manufacturer.

1.6 CLOSEOUT SUBMITTALS

A Maintenance Data: For expansion joints to include in maintenance manuals.

1.7 QUALITY ASSURANCE

A Welding Qualifications: Qualify procedures and personnel according to the following:

1.
2.

AWS D1.1/D1.1M, "Structural Welding Code - Steel."
ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS

21 PACKLESS EXPANSION JOINTS

A. Flexible-Hose Packless Expansion / Seismic Joints:

1.

oo s w

DCGA 14044
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Manufacturers: Subject to compliance with requirements, provide products by one of the
foliowing:

Flex-Hose Co., Inc.
Flexicraft Industries.
Metraflex, Inc.
Mason-Mercer.

apoo

Description: Manufactured assembly with inlet and outlet elbow fittings and two flexible-
metal-hose legs joined by either a long-radius, U shaped 180-degree return bend or a V
shaped 60 —degree return bend.

Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths.

Expansion joints shall provide minimum 1-1/2 inches of movement in any direction.
Seismic joints shall provide minimum 4 inches of movement in any direction.

Expansion / Seismic Joints for Copper Tubing NPS 2 and Smaller: Copper-alloy fittings
with solder-joint end connections.

a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 340
psig at 450 deg F ratings.

b. Bronze hoses and double-braid bronze sheaths with 700 psig at 70 deg F and 500
psig at 450 deg F ratings.

Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4: Copper-alloy fittings with
threaded end connections.
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a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70
deg F and 225 psig at 450 deg F ratings.

b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 420 psig at 70
deg F and 315 psig at 450 deg F ratings.

Expansion Joints for Steel Piping NPS 2 and Smaller: Carbon-steel fittings with threaded
end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70
deg F and 325 psig at 600 deg F ratings.
b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 700 psig at 70

deg F and 515 psig at 600 deg F ratings.

Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6: Carbon-steel fittings with flanged
end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig at 70
deg F and 145 psig at 600 deg F ratings.
b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 275 psig at 70

deg F and 200 psig at 600 deg F ratings.

Expansion Joints for Steel Piping NPS 8 to NPS 12: Carbon-steel fittings with flanged
end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 125 psig at 70
deg F and 90 psig at 600 deg F ratings.
b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 165 psig at 70

deg F and 120 psig at 600 deg F ratings.

Expansion Joints for Steel Piping NPS 14 and Larger: Carbon-steel fittings with flanged
end connections.

a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 165 psig at 70
deg F and 120 psig at 600 deg F ratings.

22 ALIGNMENT GUIDES AND ANCHORS

A. Alignment Guides:

1.

DCGA 14044
2014-12-24

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

Flex-Hose Co., Inc.
Flexicraft Industries.
Metraflex, Inc.
Mason-Mercer
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Description:  Steel, factory-fabricated alignment guide, with bolted two-section outer
cylinder and base for attaching to structure; with two-section guiding spider for bolting to

pipe.
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Anchor Materials:

Steel Shapes and Plates: ASTM A 36/A 36M.

Bolts and Nuts: ASME B18.10 or ASTM A 183, steel hex head.

Washers: ASTM F 844, steel, plain, flat washers.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in
hardened portland cement concrete, with tension and shear capacities appropriate for
application.

PN~

a. Stud: Threaded, zinc-coated carbon steel.
b. Expansion Plug: Zinc-coated steel.
C. Washer and Nut: Zinc-coated steel.

5. Chemical Fasteners: Insert-type-stud, bonding-system anchor for use with hardened
portland cement concrete, with tension and shear capacities appropriate for application.

a. Bonding Material: ASTM C 881/C 881M, Type IV, Grade 3, two-component epoxy
resin suitable for surface temperature of hardened concrete where fastener is to be
installed.

b. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud
unless otherwise indicated.

C. Washer and Nut: Zinc-coated steel.

PART 3 - EXECUTION

3.1

3.2

A

B.

C.

A

EXPANSION / SEISMIC-JOINT INSTALLATION
Install expansion / seismic joints of sizes matching sizes of piping in which they are installed.

Install seismic joints where indicated on plans and where crossing building seismic separation
joints.

Install expansion joints where indicated on plans and as follows:

1. Heating hot water piping:
a. Copper pipe: In straight runs exceeding 150 ft in length.
b. Steel pipe: In straight runs exceeding 200 ft in length.

2. Steam piping:
a. Steel pipe: In straight runs exceeding 100 ft in length.

3. Steam condensate return piping:
a. Copper pipe: In straight runs exceeding 150 ft in length.
b. Steel pipe: In straight runs exceeding 200 ft. in length.
ALIGNMENT-GUIDE AND ANCHOR INSTALLATION

Install alignment guides to guide expansion and to avoid end-loading and torsional stress.

DCGA 14044
2014-12-24
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B. Install two guide(s) on each side of pipe expansion fittings and loops. Install guides nearest to
expansion joint not more than four pipe diameters from expansion joint or as recommended by
manufacturer of expansion fitting.

C. Attach guides to pipe and secure guides to building structure.

D. Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9
and to prevent transfer of loading and stresses to connected equipment.

E. Anchor Attachments:

1. Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and
ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing
Qualifications."

2. Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use MSS SP-69,
Type 24, U-bolts bolted to anchor.

F. Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with
ASME B31.9 and AWS D1.1/D1.1M.

1. Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Members: Attach by fasteners. Follow
fastener manufacturer's written instructions.

G.  Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

END OF SECTION

DCGA 14044
2014-12-24
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SECTION 23 0517

SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

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

1.3 ACTION SUBMITTALS

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

PART 2 - PRODUCTS
2.1 SLEEVES

A. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc
coated, with plain ends.

22 SLEEVE-SEAL SYSTEMS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Advance Products & Systems, Inc.
2. CALPICO, Inc.
3. Metraflex Company (The).
4. Pipeline Seal and Insulator, Inc.
5. Proco Products, Inc.

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve (or cored concrete hole).

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

2. Pressure Plates: Glass reinforced plastic.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates

to sealing elements.

DCGA 14044
2014-12-24
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GROUT

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

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION

A Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.
C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.
1. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level.
2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

D.  Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for
firestopping specified in Section 078413 "Penetration Firestopping.”

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

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

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

3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE

A Use sleeves and sleeve seals for the following piping-penetration applications:
DCGA 14044
2014-12-24
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1. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves.
2. Exterior Concrete Walls below Grade:
a. Piping Smaller Than NPS 6 Galvanized-steel-pipe sleeves with sleeve-seal system

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

3. Concrete Slabs-on-Grade:
a. Piping Smaller Than NPS 6 Galvanized-steel-pipe sleeves with sleeve-seal system

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

END OF SECTION

DCGA 14044
2014-12-24
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SECTION 23 0519

METERS AND GAGES FOR HVAC PIPING

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Liquid-in-glass thermometers.
Thermowells.

Dial-type pressure gages.
Gage attachments.

Test plugs.

Test-plug Kits.
Electromagnetic flow meters.

NoOOhwN =

B. Related Sections:
1. Division 23 "Facility Natural-Gas Piping" for gas meters.
1.3 ACTION SUBMITTALS
A Product Data: For each type of product indicated.
B. Wiring Diagrams: For power, signal, and control wiring.
1.4 INFORMATIONAL SUBMITTALS
A Product Certificates: For each type of meter and gage, from manufacturer.
1.5 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For meters and gages to include in operation and
maintenance manuals.
PART 2 - PRODUCTS
21 LIQUID-IN-GLASS THERMOMETERS

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

DCGA 14044
2014-12-24
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Miljoco Corporation.
b. Palmer Wahl Instrumentation Group.
C. Trerice, H. O. Co.
d. Weiss Instruments, Inc.

e. Winters Instruments - U.S.

Standard: ASME B40.200.

Case: Cast aluminum; 7-inch nominal size unless otherwise indicated.

Case Form: Adjustable angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

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

Window: Glass.

Stem: Aluminum and of length to suit installation.

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

9. Connector: 3/4" inch NPT with brass thermowell.
10.  Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

22 THERMOWELLS
A. Thermowells:

Standard: ASME B40.200.

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

Material for Use with Steel Piping: CRES.

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

External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.

Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

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

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

Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

SDoeNoOubhwN =
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B. Heat-Transfer Medium: Mixture of graphite and glycerin.
2.3 PRESSURE GAGES

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

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Miljoco Corporation.
DCGA 14044
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b. Palmer Wah! Instrumentation Group.
C. Trerice, H. O. Co.
d. Weiss Instruments, Inc.
e. Winters Instruments - U.S.
2. Standard: ASME B40.100.
3. Case: Solid-front, pressure relief type(s); stainless steel; 4-1/2-inch nominal diameter.
4, Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
5. Pressure Connection: Stainless steel with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe
threads and bottom-outlet type unless back-outlet type is indicated.
6. Movement: Mechanical, with link to pressure element and connection to pointer, and with
limit stops.
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
8. Pointer: Dark-colored metal.
9. Window: Safety glass.
10. Ring: Stainless steel.
11.  Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

GAGE ATTACHMENTS

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

Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
Valves: Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.
TEST PLUGS

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

Flow Design, Inc.

Miljoco Corporation.

National Meter, Inc.

Peterson Equipment Co., Inc.

Sisco Manufacturing Company, Inc.

Trerice, H. O. Co.

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

PN OThWN =

Description: Test-station fitting made for insertion into piping tee fitting.

Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include
extended stem on units to be installed in insulated piping.

Thread Size: NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.
Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.

Core Inserts: Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.

DCGA 14044
2014-12-24
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TEST-PLUG KITS

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

Flow Design, Inc.

Miljoco Corporation.

National Meter, Inc.

Peterson Equipment Co., Inc.

Sisco Manufacturing Company, Inc.

Trerice, H. O. Co.

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

XN WN =

Furnish one test-plug kit(s) containing two thermometers, one pressure gage and adapter, and
carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of
diameter to fit test plugs and of length to project into piping.

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

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

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

Carrying Case: Metal or plastic, with formed instrument padding.
FLOWMETERS

Magnetic Flowmeters:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ABB; Instrumentation and Analytical.
b. Emerson Process Management; Rosemount
C. Endress & Hauser.
d. Badger Meter.
e. Onicon

2. Description: Flowmeter with sensor and indicator operating of the principal of Faraday's
law of induction, using pulsed DC technology and no moving parts nor pressure loss.

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

4, Sensor:  Electromagnetic; for inserting inline into pipe and measuring flow directly in

gallons per minute.

a. Design: Pipe fitting with integral direct-reading scale for water.

DCGA 14044
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b. Construction: Painted carbon steel or stainless-steel body; ANSI 150 flanges; with
PTFE lining and bullet nose electrodes.
C. Minimum Pressure Rating: 150 psig.

d. Minimum Temperature Rating: 180 deg F.

Indicator: NEMA 4X, integral display with push buttons..

Accuracy: Plus or minus 1/2 percent over a 40:1 flow turn down.

Display: Shows rate of flow.

Operating Instructions: Include complete instructions with each flowmeter.
Power: 24v DC, 10 watts maximum.

0. Outputs: 4-20 MA

SN,

PART 3 - EXECUTION

3.1 INSTALLATION
A Install thermowells with socket extending a minimum of 2 inches into fluid and in vertical
position in piping tees.
B. Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.
C. Install thermowells with extension on insulated piping.
D. Fill thermowells with heat-transfer medium.
E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the
most readable position.
G. Instalt valve and snubber in piping for each pressure gage for fluids (except steam).
H. Install valve and syphon fitting in piping for each pressure gage for steam.
I Install test plugs in piping tees.
J. Install flow indicators in piping systems in accessible positions for easy viewing.
K. Assemble and install connections, tubing, and accessories between flow-measuring elements
and flowmeters according to manufacturer's written instructions.
L. Install flowmeter elements in accessible positions in piping systems.
M. Install magnetic flowmeter, with straight lengths of pipe, upstream and downstream from
element according to manufacturer's written instructions.
N. Install connection fittings in accessible locations for attachment to portable indicators.
0. Install thermometers in the following locations:
DCGA 14044
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