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SECTION 22 1616 — NATURAL GAS PIPING

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

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

Specifications throughout all Divisions of the Project Manual are directly applicable to this
Section, and this Section is directly applicable to them.

SUMMARY
Section Includes:

Aboveground pipe and fittings from meter and main regulator to building equipment.
Piping specialties and Art Room gas outlet.

Piping and tubing joining materials.

Valves.

Pressure regulators.

aprONE

REFERENCE STANDARDS

The latest published edition of a reference shall be applicable to this Project unless identified by
a specific edition date.

All reference amendments adopted prior to the effective date of this Contract shall be applicable
to this Project.

All materials, installation and workmanship shall comply with the applicable requirements and
standards addressed within the following references:

1. 2009 Edition of the International Fuel Gas Code.
2. Latest edition of NFPA 54.

PERFORMANCE REQUIREMENTS
Minimum Operating-Pressure Ratings:

1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 100 psig minimum unless otherwise indicated.

Natural-Gas System Pressure within Buildings: 2.0 psig or less
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15 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Welding certificates.
C. Field quality-control reports.
D. Operation and maintenance data.
1.6 QUALITY ASSURANCE
A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."
B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
D. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three (3) years documented experience.
E. Installer Qualifications: Company specializing in performing the Work of this Section with
minimum three (3) years documented experience.
F. Conformance to National Fuel Gas Code.
G. Material and installation requirements shall follow NFPA 54, state and local gas company
codes.
H. Conformance to ANSI B31.
l. Gas regulators shall be AGA rated.
1.7 DELIVERY, STORAGE and HANDLING
A. Accept valves on Site in shipping containers with labeling in place, inspect for damage and
store with a minimum of handling. Store plastic piping under cover out of direct sunlight. Do not
store materials directly on the ground.
B. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work and isolating parts of completed system.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

GENERAL

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.

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

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.

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

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

JOINING MATERIALS
Joint Compound and Tape: Suitable for natural gas.

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

GAS VALVES
All valves shall be designed, manufactured and approved for natural gas service.

Line Shut-off Valves sizes 2 inches and smaller shall be iron body lubricated plug valve
conforming to ASTM-A-126, U.L. Listed and A.G.A. Approved for natural gas service with
threaded ends, wrench operation, rated for 200 WOG service pressure and —20 to 200 degrees
F., manufactured by Nordstrom Model 142 or equal by Resun or McDonald, A. Y. Mfg. Co.

Line Shut-off Valves sizes 2% inches and larger shall be iron body lubricated plug valve
conforming to ASTM-A-126, U.L. Listed and A.G.A. Approved for natural gas service with
flanged ends, wrench operation, rated for 200 WOG service pressure and —20 to 200 degrees
F., manufactured by Nordstrom Model 143 or equal by Resun or McDonald, A. Y. Mfg. Co.

Appliance/Equipment Shut-off Valves at local connections sizes 2 inches and smaller shall be
bronze body, full port ball or butterfly type, U.L. Listed and A.G.A. Approved for natural gas
service with threaded ends, quarter turn lever handle operation, rated for 175 W.0O.G. service
pressure and 30 to 275 degrees F., manufactured by Nibco Model T585-70-UL or equal by
Milwaukee or Apollo.

Manual Emergency Shut-off Valves sizes 2 inches and smaller shall be bronze body, full port
ball or butterfly type, U.L. Listed and A.G.A. Approved for natural gas service with threaded
ends, quarter turn lever handle operation, rated for 175 W.O.G. service pressure and 30 to 275
degrees F., manufactured by Nibco Model T585-70-UL or equal by Milwaukee or Apollo.
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F. Automatic Emergency Shut-off Valves shall be U.L. Listed F.M. Approved for natural gas
service, 2-way electrically tripped solenoid type; fail safe closed; manual reset; Type 1 solenoid
enclosure; NBR seals and disc; stainless steel core tube and springs; copper coil; manufactured
by ASCO Red Hat Series 8044 or equal by Honeywell or Jefferson.

2.5 PRESSURE REGULATORS

A. General Requirements:

el e

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components.

Elevation compensator.

End Connections: Threaded for regulators NPS 2 and smaller.

B. Appliance Pressure Regulators: Comply with ANSI Z21.18.

1.

CoNoOGORWDN

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

Eaton Corporation; Controls Div.
Harper Wyman Co.

Maxitrol Company.

Itron

oo

Body and Diaphragm Case: Die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber.

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

Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
Atmospheric Vent: Factory installed.

Maximum Inlet Pressure: 2 psig

C. Line Pressure Regulators: Comply with ANSI Z21.80.

1.

arwnN

© N

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

Belgas

Eaton Corporation; Controls Div.
Harper Wyman Co.

Maxitrol Company.

aoow

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

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

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

Orifice: Aluminum; interchangeable.

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

Single-port, self-contained regulator with orifice no larger than required at maximum
pressure inlet, and no pressure sensing piping external to the regulator.
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9. Pressure regulator shall maintain discharge pressure setting downstream, and not
exceed 120 percent of design discharge pressure at shutoff.

10. Overpressure Protection Device: Factory mounted on pressure regulator.

11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected to vent piping.

12. Maximum Inlet Pressure: 5 psig

13.  Suitable for outdoor use to minus 40 F ambient temperature.

DIELECTRIC UNIONS

Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Hart Industries International, Inc.
b. McDonald, A. Y. Mfg. Co.
C. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
d. Wilkins; a Zurn company.
2. Description:

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

PART 3 - EXECUTION

3.1

A.

©

m

m

INDOOR PIPING INSTALLATION

Comply with NFPA 54 for installation and purging of natural-gas piping.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. 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.

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

Install piping in concealed locations (as allowed per code) 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.

Locate valves for easy access.
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H. Install piping free of sags and bends.

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

J. Verify final equipment locations for roughing-in.

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for
roughing-in requirements.

L. Drips and Sediment Traps: Install drips at points where condensate may collect, including
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install
where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and
same size as connected pipe. Install with space below bottom of drip to remove plug or
cap.

M. Extend relief vent connections for service regulators, line regulators, and overpressure
protection devices to outdoors and terminate with weatherproof vent cap.

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, unless indicated
to be exposed to view. Pipe concealed in walls and partitions shall be installed in an approved
chase or casing. Piping in concealed locations shall not have unions, tubing fittings, right and
left couplings, bushings, compression couplings, nor swing joints made by combinations of
fittings. Tubing joined by brazing is allowed, as are fittings listed for use in concealed locations.

0. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

P. Connect branch piping from top or side of horizontal piping.

Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each
piece of equipment.

R. Do not use natural-gas piping as grounding electrode.

S. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated
valve.

T. Install pressure gage downstream from each line regulator. Pressure gages are specified in
Division 23 Section "Meters and Gages for HVAC Piping."

u. Install sleeves for piping penetrations of walls, ceilings, and floors, concrete walls or slabs.
Comply with requirements for sleeves specified in Division 23 Section "Common Work Results
for HVAC.”

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

requirements for escutcheons specified in Division 23 Section "Common Work Results for
HVAC."
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3.2 VALVE INSTALLATION
A. Install manual gas shutoff valve for each gas appliance.
B. Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.
C. Install cooking appliance shunt trip valve per valve manufacturer's instructions and in
coordination with kitchen equipment contractor.
3.3 PIPING JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
C. Threaded Joints:
1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
2. Cut threads full and clean using sharp dies.
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal
threading is specified.
5. 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.
D. Welded Joints:
1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and
welding operators.
2. Bevel plain ends of steel pipe.
3. Patch factory-applied protective coating as recommended by manufacturer at field welds
and where damage to coating occurs during construction.
3.4 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for pipe hangers and supports specified in Division 22 Section
"Hangers and Supports for Plumbing Piping and Equipment.”
3.5 CONNECTIONS
A. Connect to utility's gas main after meter and regulator.
B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment
grounding conductor of the circuit powering the appliance according to NFPA 70.
C. Install piping adjacent to appliances to allow service and maintenance of appliances.
D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within

72 inches of each gas-fired appliance and equipment. Install union between valve and
appliances or equipment.
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E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as
practical to inlet of each appliance.
3.6 LABELING AND IDENTIFYING
A. Comply with requirements in Division 23 Section "ldentification for HVAC Piping and
Equipment" for piping and valve identification.
3.7 FIELD QUALITY CONTROL
A. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction.
B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
3.8 INDOOR PIPING SCHEDULE
A. Aboveground, branch & distribution piping NPS 2 and smaller shall the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2. EXCEPTIONS:

a. All exposed piping 1% inches and smaller located within areas utilized as return air
plenums shall have welded joints with Schedule 40 socket welded forged steel
fittings conforming to ASME B16.11.

b. All exposed piping 1% inches and smaller serving laboratories from main natural
gas riser to each emergency shut-off valve shall have welded joints with Schedule
40 socket welded forged steel fittings conforming to ASME B16.11.

B. Aboveground, branch & distribution piping larger than NPS 2 shall the following:
1. Steel pipe with wrought-steel fittings and welded joints.
3.9 OUTDOOR PIPING SCHEDULE
A. Aboveground, NPS 2 and smaller shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
B. Aboveground, larger than NPS 2 shall the following:
1. Steel pipe with wrought-steel fittings and welded joints.
3.10 PAINTING
A. Comply with requirements in Section 099100 Painting for painting exterior natural-gas piping
(ferrous metal).
B. Paint exposed, exterior metal piping, valves, regulators, and piping specialties, except

components, with factory-applied paint or protective coating.
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1. Gloss finish.
2. Color - Yellow.
C. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and

by procedures to match original factory finish.

END OF SECTION 22 1616
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	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.
	B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.

	1.2 SUMMARY
	A. Section Includes:
	1. Aboveground pipe and fittings from meter and main regulator to building equipment.
	2. Piping specialties and Art Room gas outlet.
	3. Piping and tubing joining materials.
	4. Valves.
	5. Pressure regulators.


	1.3 REFERENCE STANDARDS
	A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.
	B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project.
	C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references:
	1. 2009 Edition of the International Fuel Gas Code.
	2. Latest edition of NFPA 54.


	1.4 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves:  100 psig minimum unless otherwise indicated.
	2. Service Regulators:  100 psig minimum unless otherwise indicated.

	B. Natural-Gas System Pressure within Buildings:  2.0 psig or less

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Welding certificates.
	C. Field quality-control reports.
	D. Operation and maintenance data.

	1.6 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in this section with minimum three (3) years documented experience.
	E. Installer Qualifications: Company specializing in performing the Work of this Section with minimum three (3) years documented experience.
	F. Conformance to National Fuel Gas Code.
	G. Material and installation requirements shall follow NFPA 54, state and local gas company codes.
	H. Conformance to ANSI B31.
	I. Gas regulators shall be AGA rated.

	1.7 DELIVERY, STORAGE and HANDLING
	A. Accept valves on Site in shipping containers with labeling in place, inspect for damage and store with a minimum of handling. Store plastic piping under cover out of direct sunlight. Do not store materials directly on the ground.
	B. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work and isolating parts of completed system.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

	2.2 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.


	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 GAS VALVES
	A. All valves shall be designed, manufactured and approved for natural gas service.
	B. Line Shut-off Valves sizes 2 inches and smaller shall be iron body lubricated plug valve conforming to ASTM-A-126, U.L. Listed and A.G.A. Approved for natural gas service with threaded ends, wrench operation, rated for 200 WOG service pressure and ...
	C. Line Shut-off Valves sizes 2½ inches and larger shall be iron body lubricated plug valve conforming to ASTM-A-126, U.L. Listed and A.G.A. Approved for natural gas service with flanged ends, wrench operation, rated for 200 WOG service pressure and –...
	D. Appliance/Equipment Shut-off Valves at local connections sizes 2 inches and smaller shall be bronze body, full port ball or butterfly type, U.L. Listed and A.G.A. Approved for natural gas service with threaded ends, quarter turn lever handle operat...
	E. Manual Emergency Shut-off Valves sizes 2 inches and smaller shall be bronze body, full port ball or butterfly type, U.L. Listed and A.G.A. Approved for natural gas service with threaded ends, quarter turn lever handle operation, rated for 175 W.O.G...
	F. Automatic Emergency Shut-off Valves shall be U.L. Listed F.M. Approved for natural gas service, 2-way electrically tripped solenoid type; fail safe closed; manual reset; Type 1 solenoid enclosure; NBR seals and disc; stainless steel core tube and s...

	2.5 PRESSURE REGULATORS
	A. General Requirements:
	1. Single stage and suitable for natural gas.
	2. Steel jacket and corrosion-resistant components.
	3. Elevation compensator.
	4. End Connections:  Threaded for regulators NPS 2 and smaller.

	B. Appliance Pressure Regulators:  Comply with ANSI Z21.18.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Eaton Corporation; Controls Div.
	b. Harper Wyman Co.
	c. Maxitrol Company.
	d. Itron

	2. Body and Diaphragm Case:  Die-cast aluminum.
	3. Springs:  Zinc-plated steel; interchangeable.
	4. Diaphragm Plate:  Zinc-plated steel.
	5. Seat Disc:  Nitrile rubber.
	6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	7. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint finish.
	8. Atmospheric Vent: Factory installed.
	9. Maximum Inlet Pressure:  2 psig

	C. Line Pressure Regulators: Comply with ANSI Z21.80.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Belgas
	b. Eaton Corporation; Controls Div.
	c. Harper Wyman Co.
	d. Maxitrol Company.

	2. Body and Diaphragm Case: Cast iron or die-cast aluminum.
	3. Springs: Zinc-plated steel; interchangeable.
	4. Diaphragm Plate: Zinc-plated steel.
	5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	6. Orifice: Aluminum; interchangeable.
	7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
	8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 120 percent of design discharge pressure at shutoff.
	10. Overpressure Protection Device: Factory mounted on pressure regulator.
	11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	12. Maximum Inlet Pressure: 5 psig
	13. Suitable for outdoor use to minus 40 F ambient temperature.


	2.6 DIELECTRIC UNIONS
	A. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hart Industries International, Inc.
	b. McDonald, A. Y. Mfg. Co.
	c. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	d. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Pressure Rating:  125 psig at 180 deg F.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous.




	PART 3 -  EXECUTION
	3.1 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations (as allowed per code) unless otherwise indicated and except in equipment rooms and service areas.
	E. 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.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Verify final equipment locations for roughing-in.
	K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	L. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install with space below bottom of drip t...

	M. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, unless indicated to be exposed to view.  Pipe concealed in walls and partitions shall be installed in an approved chase or casing.  Piping in concealed locations shal...
	O. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	P. Connect branch piping from top or side of horizontal piping.
	Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
	R. Do not use natural-gas piping as grounding electrode.
	S. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	T. Install pressure gage downstream from each line regulator.  Pressure gages are specified in Division 23 Section "Meters and Gages for HVAC Piping."
	U. Install sleeves for piping penetrations of walls, ceilings, and floors, concrete walls or slabs.  Comply with requirements for sleeves specified in Division 23 Section "Common Work Results for HVAC.”
	V. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 23 Section "Common Work Results for HVAC."

	3.2 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance.
	B. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	C. Install cooking appliance shunt trip valve per valve manufacturer's instructions and in coordination with kitchen equipment contractor.

	3.3 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. 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.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.


	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."

	3.5 CONNECTIONS
	A. Connect to utility's gas main after meter and regulator.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.6 LABELING AND IDENTIFYING
	A. Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for piping and valve identification.

	3.7 FIELD QUALITY CONTROL
	A. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.8 INDOOR PIPING SCHEDULE
	A. Aboveground, branch & distribution piping NPS 2 and smaller shall the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. EXCEPTIONS:
	a. All exposed piping 1½ inches and smaller located within areas utilized as return air plenums shall have welded joints with Schedule 40 socket welded forged steel fittings conforming to ASME B16.11.
	b. All exposed piping 1½ inches and smaller serving laboratories from main natural gas riser to each emergency shut-off valve shall have welded joints with Schedule 40 socket welded forged steel fittings conforming to ASME B16.11.


	B. Aboveground, branch & distribution piping larger than NPS 2 shall the following:
	1. Steel pipe with wrought-steel fittings and welded joints.


	3.9 OUTDOOR PIPING SCHEDULE
	A. Aboveground, NPS 2 and smaller shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, larger than NPS 2 shall the following:
	1. Steel pipe with wrought-steel fittings and welded joints.


	3.10 PAINTING
	A. Comply with requirements in Section 099100 Painting for painting exterior natural-gas piping (ferrous metal).
	B. Paint exposed, exterior metal piping, valves, regulators, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Gloss finish.
	2. Color - Yellow.

	C. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.



