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1.	General

1.1	SECTION INCLUDES

.1	This Section includes requirements for pipe and pipe fittings for all mechanical services and systems, inside and outside building perimeter, except:

.1	Services and connections provided by a utility.
.2	[Domestic water] [storm sewer] [and] [sanitary sewer] services from 1.5 m outside building perimeter to utility connection point.
.3	[Sprinkler system.]
.4	[Standpipe and hose system.]
.5	[                  ].

SPEC NOTE:  List all other services and systems for which pipe and pipe fittings are specified elsewhere.

1.2	RELATED REQUIREMENTS
[bookmark: _Hlk97220659]SPEC NOTE: Edit this article to include only Sections referenced within the edited version of this Section


.1	Mechanical General Requirements:	Section 20 00 13.
.2	Standpipe Pipe:	Section 21 12 00.
.3	Sprinkler Pipe:	Section 21 13 10.
.4	Piped Utilities:	Division 33.
.5	[             ]:	Section [    ].

1.3	ALTERNATIVES

.1	Pipe and pipe fitting products are specified by system in Piping Schedule at end of this Section.  Unless otherwise specified, where schedule specifies more than one type of material for a single system, select any one of the specified alternative materials.

1.4	REFERENCE DOCUMENTS
SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section

.1	American Society of Mechanical Engineers (ASME):
	.1
	ASME B16.18-2021
	Cast Copper Alloy Solder Joint Pressure Fittings

	.2
	ANSI/ASME B16.22-2018
	Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

	.3
	ASME B16.3-2021
	Malleable - Iron Threaded Fittings: Classes 150 and 300

	.4
	ASME B16.5-2020
	Pipe Flanges and Flanged Fittings, NPS 1/2 Through NPS 24 – Metric/Inch Standard

	.5
	ASME B16.25-2017
	Buttwelding Ends

	.6
	ASME B16.39-2019
	Malleable Iron Threaded Pipe Unions Classes 150, 250 and 300

	.7
	ASME B31.1-2020
	Power Piping

	.8
	ASME B31.3-2020
	Process Piping

	.9
	ASME B31.5-2019
	Refrigeration Piping and Heat Transfer Components

	.10
	ANSI/ASME B16.9-2018
	Factory-Made Wrought Steel Buttwelding Fittings

	.11
	ASME BPVC IX
	2021 ASME Boiler and Pressure Vessel Code, Section IX: Welding and Brazing Qualifications



.2	ASTM International (ASTM):
	.1
	ASTM A53/A53M-20
	Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless

	.2
	ASTM A106/A106M-19a
	Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service

	.3
	ASTM A214/A214M -19

ASTM A312-22
	Standard Specification for Electric Resistance‑Welded Carbon Steel Heat‑Exchanger and Condenser Tubes

Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes

	.4
	ASTM B32-20
	Standard Specification for Solder Metal

	.5
	ASTM B88-20
	Standard Specification for Seamless Copper Water Tube

	.6
	ASTM B280-20
	Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service

	.7
	ASTM B306-20
	Standard Specification for Copper Drainage Tube (DWV)

	.8
	ASTM B664-18
	Standard Specification for 80% Silver - 20% Graphite Sliding Contact Material

	.9
	ASTM C564-20a
	Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings

	.10
	ASTM D1002-2019
	Standard Specification for Apparent Shear Strength of Single‑Lap‑Joint Adhesively Bonded Metal Specimens by Tension Loading (Metal‑to‑Metal)

	.11
	ASTM D2235-2016
	Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe and Fittings

	.12
	ASTM D2464-15
	Standard Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80

	.13
	ASTM D2564-20
	Standard Specification for Solvent Cements for Poly (Vinyl Chloride) PVC Plastic Piping Systems

	.14
	ASTM D3138-04(2016)
	Standard Specification for Solvent Cements for Transition Joints Between Acrylonitrile-Butadiene-Styrene (ABS) and Poly (Vinyl Chloride) (PVC) Non-Pressure Piping Components

	.15
	ASTM G17-07(2020)
	Standard Test Method for Penetration Resistance of Pipeline Coatings (Blunt Rod)



.3	Canadian Gas Association (CGA):
	.1
	/CGA B149.1-20
	Natural Gas and Propane Installation Code



.4	CSA GROUP (CSA):
	.1
	CSA B52-18
	Mechanical Refrigeration Code

	.2
	CAN/CSA-B70-19
	Cast Iron Soil Pipe, Fittings and Means of Joining

	.3
	CSA B139-09 Series-19
	Installation Code for Oil Burning Equipment

	.4
	CAN/CSA-B181.1-06
	ABS Drain, Waste and Vent Pipe and Pipe Fittings (Published in CAN/CSA-B1800-06)

	.5
	CAN/CSA-B181.2-06
	PVC Drain, Waste and Vent Pipe and Pipe Fittings (Published in CAN/CSA-B1800-06)


SPEC NOTE: DELETE IF NOT A LEED PROJECT

1.5	LEED Requirements 

.1	Coordinate with Section 01 35 18 – LEED Requirements. 

1.6	WELDING QUALIFICATIONS

.1	Conform to ASME Section IX and Alberta Labour Regulations.

1.7	WELDING PROCEDURES

.1	Conform to ASME B31.1, ASME B16.25 and ASME Section IX.

1.8	CONTRACTOR'S QUALITY CONTROL

.1	Provide specified quality control for the following joint systems:

.1	Mechanically formed connections in copper pipe.
.2	Pressfitting system.
.3	Mechanical grooved coupling and fitting system.

.2	Arrange and pay for site services of joint system supplier or proponent to:

.1	Instruct on the correct use of the system.

.2	Inspect [ten] [       ] random samples of installed joints.

SPEC NOTE:  Modify the number of random sample joints to be taken to suit the size of the project.

.3	Submit a report describing findings of the inspection to the Minister.

1.9	COORDINATION

.1	Coordinate piping installation routes and elevations with installation of sprinkler, sheet metal and electrical work.


2.	Products

2.1	Design Requirements
.1	Fabricate systems in accordance with the following fabrication standards:

.1	Flanged, welded steel piping systems:

.1	Butt welded ends:  to ASME B16.25.

.2	Steel pipe flanges:  to ASME B16.5.

.2	Steam Systems:

.1	Operating at 930 kPa or less:  to ASME B31.1.

.2	Operating at 930 kPa or over:  to ASME B31.3.

.3	Natural Gas and Propane:

.1	Natural gas and propane vapour phase, up to 70 kPa:  to ASME B31.3

.2	Propane, liquid phase:  to ASME B31.3.

.4	Refrigerant System:  to ASME B31.5.

2.2	STEEL PIPE SYSTEM COMPONENTS

.1	Pipe:

.1	Black Steel, Schedule 40:  electric resistance welded, ASTM A53, Grade B.

.2	Black Steel, Schedule 80:  electric resistance welded, ASTM A53, Grade B.

.3	Galvanized Steel, Schedule 40:  electric resistance welded, ASTM A53, Grade B.

.4 	Stainless Steel, Schedule 10, ASTM A312

.2	Joint and Fitting Components:

.1	Threaded Fittings:  malleable iron to ASME B16.3.

.2	Welded Fittings:  wrought steel, butt welding type to ANSI/ASME B16.9.

.3	Mechanical Grooved Couplings:  Two ductile iron housings, synthetic rubber gasket of pressure‑responsive design; with ASTM A449 compliant bolts and nuts, to secure grooved pipe and fittings.

	.1     Rigid Type: Housings cast with torque-absorber and shift-limiting slant bolt      
	        pad design to provide piping system rigidity and support and hanging in   
                    accordance with ANSI B31.1 and B31.9, and to prevent mis-assembly due to 
                    overshift. Housings cast with alignment indicator notch for visual proper 
                    alignment to adjoining fitting. Direct stab installation without field 
                    disassembly, with center-leg gasket with pipe stop to ensure proper groove 
                    engagement, alignment, and pipe insertion depth, suitable for water service  
                    to 121℃.
	.2     Flexible Type: Flexible couplings may be used in locations where vibration 
                    attenuation, thermal movement and stress relief are required by design. 
	.3     Two-segment couplings for pipe sizes 350 mm and larger, with wide-width   
                    FlushSeal gasket and lead-in chamfer on housing key.
	.4     Gaskets are to be engineered, blended, and extruded in-house by the 
                    coupling housing manufacturer, assuring system integrity. Gaskets to be 
                    suited for vacuum services up to 29.9 in Hg/760 mm Hg. Feature a gasket 
                    suited to a system that may cycle within the operating temperature range of –
                    30℉ to +250℉/-34℃ to +121℃, for the entire life of the pipe system. No 
                    application of supplementary protective lubricants or gasket treatments to 
                    achieve this service range.

.4	Mechanical Grooved Fittings:  to ASTM A536 ductile iron; ASTM A234 steel; or factory manufactured fittings from ASTM A53 steel pipe; with grooves or shoulders designed to accept grooved end couplings.
	
	.1     All grooved couplings, fittings, valves, and specialties shall be the products of a single manufacturer. Coupling housings, gaskets, fittings, valve body and discs shall be date stamped for quality assurance and traceability. Grooving tools shall be of the same manufacturer as the grooved components.


2.3	CAST IRON SOIL PIPE COMPONENTS

.1	Pipe:  cast iron soil pipe to CSA‑B70.

.2	Mechanical Joint Components:  hubless fittings, elastomeric gaskets and stainless steel mechanical joint couplings to CSA‑B70.

2.4	EPOXY COATED CAST IRON SOIL PIPE COMPONENTS

.1	Pipe:  epoxy coated cast iron soil pipe to CSA‑B70.

.2	Mechanical Joint Components:  hubless fittings, elastomeric gaskets and stainless steel mechanical joint couplings to CSA‑B70.

.3	Epoxy Coating:  interior surfaces of cast iron pipe and fittings coated with 250 um fusion bonded epoxy, meeting the following requirements:

.1	Adhesion:  to ASTM D1002.
.2	Penetration Resistance:  to ASTM G17.

2.5	COPPER PIPE COMPONENTS

.1	Pipe:

.1	Copper Water Tube:  to ASTM B88.
.2	ACR Copper Tube:  to ASTM B280.
.3	DWV Copper Tube:  to ASTM B306.

.2	Joint and Fitting Components:

.1	Wrought Copper Fittings:  to ANSI/ASME B16.22.
.2	Cast Copper, Brass & Bronze Fittings:  to ASME B16.18.
.3	Solder Joints:  to ASTM B32.
.4	Brazed Joints:  to ASTM B664.
.5     Grooved Joints: to copper-tube dimensions, (Flaring of tube or fitting ends to accommodate alternate sized couplings is not permitted).

	.1     Two ductile iron housings cast with offsetting angle-pattern bolt pads, 
                    elastomer pressure responsive center-leg gasket with pipe stop to ensure 
                    proper groove engagement, alignment, and pipe insertion depth. Design; with 
                    ASTM A449 compliant bolts and nuts to secure grooved pipe and fittings. 
                    Installation-Ready for complete installation without field disassembly.

2.6                   STAINLESS STEEL PIPIE COMPONENTS

             .1        Pipe:  Stainless Steel: ASTM A312, Type 304/304L, Schedule 10 or 40. Roll sets   
                                  designed by the coupling manufacturer specifically designed for grooving  
                                  schedule 5 or 10 
                        stainless steel pipe must be used.       



             .2        Stainless Steel Press Systems (50 mm and smaller)
                           a.    ASTM A-312 stainless steel housings with ASTM A-276 and A-312 outlets and 
                                 austenitic stainless steel plain or grooved ends, type 304, complete with synthetic           
                                 rubber Grade “H” (HNBR) seals rated for applicable services to +210℉ [+98℃]; 
                                 Grade “E” EPDM for applicable services to +230℉ [+110℃]. System shall be rated 
                                 to 400 psi (3447 kPa) unless noted otherwise. 
                          

                         b. Flange Adapters: ANSI Class 150 flange adapter, Van Stone type with stainless steel  
                             back-up flange and Press ends. Rated for services to 275 psi (1876 kPa).
                         c. Gaskets: HNBR or EPDM seals shall be listed and certified to ANSI/NSF/CAN-61 for 
                             domestic hot and cold water systems, as well as ANSI/NSF/CAN-372.
                         d. System shall be FM approved for fire protection services.

            .3
                         .1 Mechanical Grooved Couplings: Consisting of ductile iron cast housings, complete 
                             with a synthetic rubber gasket of a pressure-responsive design, with plated nuts and 
                             bolts to secure unit together. Coupling performance must meet minimum 300 psi 
                             based on pipe size and schedule.

 a)       Coupling Housings: Ductile iron conforming to ASTM A-536, Grade 65-45-12.

b)        Coupling Gaskets: Gasket shall be Flouroelastomer Grade compound designed for operating temperatures from 0℉ to +180℉. Gaskets shall be listed and certified to ANSI/NSF/CAN-61 for domestic hot and cold water, as well as ANSI/NSF-372.
	
	i)      (50mm – 150mm) Center-leg gasket with pipe stop to ensure proper groove engagement, slignment, pipe insertion depth and rated to 29.92 Hg (full vacuum service).
	ii)      (200mm and larger) Flush seal type gasket rated to 29.92 HG (full vacuum service).
	iii)      Reference shall always be made to the latest published manufacturer selection guide for gaskets for proper gasket selection for the intended service.

            .4          Flange Adapters for IPS Size Piping: 2”-12” (DN50-DN300) for IPS size steel and 
                         stainless stell pipe consisting of ASTM A-536, Grade 65-45-12, ductile iron housing, 
                         with a flouroelastomer grade pressure responsive gasket. Flange adapters shall be 
                         manufactured for bolting directly to ANSI Class 125 and Class 150 flanged components. 
                         Verify pressure ratings with pipe size/schedule.

           .5          Fittings:
                                     a.    Stainless steel conforming to ASTM A-403, or shall be fabricated from 
                                            stainless steel pipe conforming to ASTM A312, with factory grooved ends.  
                                            Fittings shall be type 304/304L or 316/316L stainless steel. Fittings shall  
                                            match the manufacturer of the adjoining couplings.

2.7	ABS PIPE COMPONENTS

.1	Pipe:  ABS Plastic Pipe:  to CSA‑B181.1.

.2	Joint and Fitting Components:

.1	Fittings:  ABS fittings to CSA‑B181.1.
.2	ABS Solvent Cement:  to ASTM D2235.
.3	ABS ‑ PVC Solvent Cement:  to ASTM D3138.

2.8	PVC PIPE COMPONENTS

.1	Pipe:  PVC plastic pipe to CSA‑B181.2.

.2	Joint and Fitting Components:

.1	Fittings:  PVC fittings to CSA‑B181.2.
.2	PVC Solvent Cement:  to ASTM D2564.
.3	ABS‑PVC Solvent Cement:  to ASTM D3138.

            .3         .1         CPVC/PVC Grooved Piping system may be used on water services with approved  
                                    CPVC/PVC pipe. Pipe and fittings shall be cut grooved using rolls designed by 
                                    manufacturer and must meet manufacturers groove specification.

2.9	UNIONS AND FLANGES

.1	Pipe size 50 mm and smaller:  1035 kPa and as follows:

.1	Ferrous piping:  malleable iron unions with bronze to iron ground joint to ASME B16.39.

.2	Copper piping:  bronze unions.

.2	Pipe size 65 mm and larger:  1035 kPa and as follows:

.1	Ferrous piping:  forged steel slip‑on flanges to ASME B16.5 with 1.6 mm thick preformed neoprene bonded to asbestos for general applications, neoprene gasket for gas service.

.2	Copper piping:  bronze flanges.

.3         Unions or flanges for servicing and disconnect are not required in installations using grooved joint couplings.

	.1     Flange Adapters for Copper & Steel Piping: For direct connection from  
                    grooved piping to Class 125 or 150 flanged coimponents. Ductile iron 
                    housing to ASTM A536 Grade 65-45-12, with pressure responsive elastomer 
                    gasket.

3.	Execution

3.1	INSTALLATION REQUIREMENTS

.1	Install piping systems in accordance with the following:

.1	Natural gas and Propane distribution system:  to CGA B149.1 and Alberta amendments.

.2	Oil burning equipment installation:  to CSA B139.

.3	Plumbing and drainage system:  to National Building Code of Canada  and  Plumbing Code Regulation.

.4	Heating and cooling system:  to comply with recommendations of ASHRAE Guide.

.5	Refrigeration system:  to CSA B52.

.2	Install piping to allow for expansion and contraction without exceeding maximum allowable stresses for pipe and equipment flanges. Contractor will provide an annotated piping layout drawing complete with thermal movement calculations, anchor locations, force loads, and expansion joint locations for review by the mechanical Engineer and for coordination with the structural Engineer and seismic Engineer (if applicable). Drawing shall be stamped by a Professional Engineer registered in the Province of Alberta.

	.1     If Grooved Type Joints are the chosen method of construction, grooved piping system manufacturer will employ a thermal movement & stress analysis piping Engineer who is a Professional Engineer registered in the Province of Alberta to support design and installation applications. Provide product data points for independent third-party to confirm stress analysis. On domestic hot water and hydronic piping applications the contractor and grooved piping system manufacturer will ensure all stress (if applicable), thermal, and pressure expansion requirements are calculated and adhered to and will supply an annotated piping layout drawing complete with thermal movement calculations, anchor locations and force loads, and flexible coupling and/or expansion joint locations, for review by the Authority and for coordination with the seismic Engineer (if applicable).

.3         Provide clearance for proper installation of insulation and for access to valves, air vents, 
            drains and unions.

.4	Provide clearance for proper installation of insulation and for access to valves, air vents, drains and unions.

.5	Provide all offsets necessary to install piping systems within the physical limitations of the building.

.6         Grooved Piping Systems

	.1  Grooved joints shall be installed in accordance with the manufacturer’s latest published instructions. The gasket style and elastomeric material (grade) shall be verified as suitable for the intended service. Gaskets shall be molded and produced by the grooved coupling manufacturer. Grooved ends shalls be clean and free from indentations, projections, and roll marks in the area from pipe end to groove. Grooved coupling manufacturer’s factory trained field representative shall provide on-site training for contractor’s field personnel in the proper use of grooving tools, application of groove, and installation of grooved piping products. Factory trained representative shall periodically visit the jobsite to ensure best practices in grooved product installation are being followed. Contractor shall remove and replace any improperly installed products.

3.2	ROUTES AND GRADES

.1	Route piping in an orderly manner and maintain proper grades.

.2	Install piping to conserve headroom and space.

.3	Route above grade piping parallel to walls.

.4	Where practicable, group piping at common elevations.

.5	Install concealed pipes close to building structure to keep furring to a minimum.

.6	Slope hydronic and domestic water system piping at 0.2% and drain at low points.

.7	On closed loop water systems, equip low points with 20 mm drain valves and hose nipples.  At high points, provide collecting chambers and high capacity float operated automatic air vents.

.8	Slope steam piping at 0.5% and condensate piping at 0.7% down in direction of flow.  Provide drip trap assembly at low points and at points where condensate may collect in front of control valves.  Where condensate lines form a trap, provide vent loop over trapped section.

.9	Make reductions in water, steam and condensate piping with eccentric reducing fittings to provide complete drainage and venting.

.10	Grade horizontal sanitary and storm drainage vent piping at 2% minimum.

3.3	STEEL PIPING SYSTEM ‑ GENERAL

.1	 The use of mechanical grooved couplings, fittings, valves and accessories is acceptable for all applications including hydronic water, glycol, domestic water, storm, sanitary and compressed air systems.

	.1 Verify gasket suitability for use on applications

.2	Use only long radius weld elbows. Standard radius full flow ductile iron elbows may be used in grooved piping systems.

.3	Ream piping and tubing.  Clean off scale and dirt inside and outside before assembly.  Remove welding slag or other foreign material from piping.

.4	Protect galvanized pipe threads with pipe paste.

3.4	STEEL PIPING SYSTEM ‑ TEEING OFF MAIN LINE

.1	Mains 150 mm and smaller:

.1	Use mechanical tee type connections where main is at least one size larger than branch.

.2	Use direct connection or mechanical type connection where branch is at least three sizes smaller than main.

.2	Mains 200 mm and larger:

.1	Use mechanical tee  type connections where main is at least two sizes larger than branch.

.2	Use direct connection or mechanical tee type connection for branches 65 mm and smaller.

.3	Do not project branch pipe inside main line.

3.5	PRESSFITTING SYSTEM

.1	Install pressfitting system in accordance with system manufacturers instructions.

3.6	NON‑FERROUS PIPING CONNECTIONS

.1	Use non‑toxic joint compound on potable water lines.

.2	Provide non‑conducting type connections wherever joining dissimilar metals.  Brass adaptors and valves are acceptable.

.3	Sleeve copper piping buried under building so that pipe can move freely; joints are not allowed in piping buried under building.
3.7	COPPER PIPING ‑ MECHANICALLY FORMED CONNECTIONS

.1	Mechanically formed tee connections with brazed joints may be used in lieu of tee fittings in copper tubing provided they meet the following:

.1	Size and wall thickness of main tube and branch tube are listed by manufacture of forming equipment as an acceptable application.

.2	Height of drawn collar is not less than three times wall thickness of main tubing.

.3	End of branch tube is notched to conform to inner curve of tube and dimpled to set exact penetration depth into collar.

.4	Resulting joint is brazed and is minimum of three times as long as thickness of thinner joint member.

3.8	UNIONS AND FLANGES

.1	Make connections to equipment and branch mains with unions or flanges. Where grooved joints are used, the requirement for unions or flanges is not required.

.2	Use 1.5 mm thick preformed synthetic rubber asbestos gaskets for flanged connections for all services except gas.

.3	Gas Service:

.1	Air test unions used for gas service.
.2	Use synthetic rubber gaskets for flanged connections.

3.9	GAS PIPING

.1	Use isolating gas cocks on primary gas line installed with isolating union at outlet.

.2	Band interior gas piping to electrical system ground conductor to maintain gas piping at electrical system ground.

.3	For buried piping, use piping with factory or site applied 250 µm thick polyethylene jacketing.

.4	Apply heat shrink plastic jacketing to joints on buried piping.

.5	Install gas piping in open or ventilated spaces.  Pitch lines and provide drip legs for condensation and dirt at appliance connection.  Where gas piping is run in a concealed space, provide ventilation grilles to CAN/CGA B149.1.

[bookmark: _Hlk180057386]3.10	OIL PIPING

.1	For buried piping, use piping with factory or site applied 250 µm thick polyethylene jacketing.
.2	Apply heat shrink plastic jacketing on all joints on buried piping.



3.11	PIPING Schedule – see following 6 pages










3.11	PIPING SCHEDULE

	
System

	
Pipe
	
Fitting
	
Joint

	
	
	
	

	Hydronic heating
	Black steel
	Threaded
	Screwed

	and cooling
	Schedule 40,
	
	

	up to 120°C
	50 mm or less
	Welding
	Welded

	and 1035 kPa
	
	
	

	
	
	Mechanical
	 Coupling

	
	
	grooved
	

	
	
	
	

	
	Black steel,
	Welding
	Welded

	
	Schedule 40,
	
	

	
	greater than
	Mechanical
	 Installation Ready Coupling

	
	50 mm
	grooved
	

	
	
	
	

	
	Pressfitting
	Pressfitting
	 Pressed

	
	50 mm or less
	
	

	
	
	
	

	
	Copper water tube
	Wrought
	Soldered,

	
	type L,
	copper
	95‑5

	
	Drawn temper
	
	tin‑antimony

	
	
	
	

	
	
	Cast copper
	Soldered,

	
	
	
	95‑5

	
	
	

Mechanical Grooved
	tin‑antimony

Installation Ready Coupling


	
	
	
	

	Condenser water
	Black steel,
	Threaded
	Screwed

	
	Schedule 40,
	
	

	
	50 mm or less
	Welding
	Welded

	
	
	
	

	
	
	Mechanical
	 Coupling

	
	
	grooved
	

	
	
	
	

	
	Black steel,
	Welding
	Welded

	
	Schedule 40,
	
	

	
	greater than
	Mechanical
	 Installation Ready Coupling

	
	50 mm
	grooved
	

	
	
	
	


Continued next page
[bookmark: _Hlk180056327]3.11	PIPING SCHEDULE (Cont'd)

	
System

	
Pipe
	
Fitting
	
Joint

	
Condenser Water
	
Copper water tube
	
Drawn cast
	
Soldered,

	
	type L,
	brass
	95‑5

	
	drawn temper
	
	tin‑antimony

	
	
	
	

	
	
	Wrought copper
	Soldered,

	
	
	
	95‑5

	
	
	
Mechanical Grooved
	tin‑antimony
Installation Ready Coupling


	
	
	
	

	Low pressure
	Black steel,
	Threaded
	Screwed

	steam 
	Schedule 40
	
	

	
	50 mm or less
	Welding
	Welded

	
	
	
	

	
	Black steel,
	Welding
	Welded

	
	Schedule 40
	
	

	
	Greater than 50 mm
	
	

	
	
	
	

	Steam condensate
	Black steel,
	Threaded
	Screwed

	up to 1035 kPa
	Schedule 80
	
	

	
	50 mm or less
	Welding
	Welded

	
	
	
	

	
	Black steel,
	Welding
	Welded

	
	Schedule 80
	
	

	
	greater than 50 mm
	
	

	
	
	
	

	Equipment drains
	Galvanized steel,
	Galvanized
	Screwed

	and overflows
	Schedule 40,
	Threaded
	

	
	ASTM A53-96 only
	

Mechanical Grooved
	

Installation Ready Coupling

	
	
	
	

	
	Copper water tube,
	Wrought
	Soldered,

	
	Type L,
	copper
	95‑5

	
	drawn temper
	
	tin‑antimony

	
	
	
	

	
	
	
	


Continued next page

3.11	PIPING SCHEDULE (Cont'd)
	
	
	
	

	
System

	
Pipe
	
Fitting
	
Joint

	
	
	
	

	Refrigerant
	ACR copper
	Wrought copper
	Brazed

	freon
	
	
	

	
	
	Cast copper
	Brazed

	
	
	
	

	Domestic water
	Copper water tube
	Wrought
	Soldered,

	above grade
	type L,
	copper
	95‑5

	
	drawn temper
	
	tin‑antimony

	
	
	
	

	
	
	Cast copper
	Soldered,

	
	
	
	95‑5

	
	
	
Mechanical Grooved
	tin‑antimony
Installation Ready Coupling

	
	
	
	

	[Compressed air]
	Galvanized steel,
	Galvanized,
	Screwed

	[Vacuum]
	Schedule 40,
	threaded
	

	
	ASTM A53-96 only
	
Mechanical Grooved
	
Installation Ready Coupling

	
	
	
	

	
	Copper water tube
	Wrought
	Soldered,

	
	type L,
	copper
	95‑5

	
	drawn temper
	
	tin‑antimony

	
	
	
	

	
	
	Cast copper
	Soldered,

	
	
	
	95‑5

	
	

Stainless Steel, 
Schedule 10,
ASTM A312,
50mm and less

Stainless Steel,
Schedule 10,
ASTM A312,
50mm and greater

	

Pressfitting




Mechanical Grooved

	tin‑antimony

Pressed




Installation Ready Coupling

	[bookmark: _Hlk180056413]
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3.11	PIPING SCHEDULE (Cont'd)

	[bookmark: _Hlk180056522]
System

	
Pipe
	
Fitting
	
Joint

	
	
	
	

	
	
	
	

	DWV above grade
	Cast iron
	Hubless
	Clamped

	and buried
	
	cast iron
	

	
	
	
	

	
	DWV copper
	Cast bronze
	Soldered,

	
	(above grade only)
	
	50‑50

	
	
	
	tin‑lead

	
	
	
	

	
	
	Wrought
	Soldered,

	
	
	copper
	50‑50

	
	
	
	tin‑leaded

	
	
	
	

	
	ABS
	ABS
	Solvent

	
	
	
	welded

	
	
	
	

	
	PVC
	PVC
	Solvent

	
	
	
	welded

	
	
	
	

	
	
	
	

	Storm sewer,
	Cast iron
	Hubless
	Clamped

	above grade
	
	cast iron
	

	
	
	
	

	
	DWV copper
	Cast bronze
	Solder,

	
	
	
	50‑50

	
	
	
	tin‑lead

	
	
	
	

	
	
	Wrought
	Solder,

	
	
	copper

	50‑50

	
	
	
	tin‑lead

	
	
	
	

	
	
	Mechanical Grooved
	Installation Ready Coupling
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System

	
Pipe
	
Fitting
	
Joint

	
	
	
	

	[bookmark: _Hlk180057457]Storm sewer,
above grade
	ABS
	ABS
	Solvent
welded

	
	
	
	

	
	PVC
	PVC
	Solvent

	
	
	
	welded

	
	



Stainless Steel,
Schedule 10,
ASTM A312 
50mm and greater
	
Mechanical Grooved


Mechanical Grooved
	
Installation Ready Coupling

Installation Ready Coupling

	
	
	
	

	Special waste
	Epoxy coated
	Hubless
	Clamped

	
	cast iron
	cast iron
	

	
	
	
	

	
	ABS
	ABS
	Solvent

	
	
	
	welded

	
	
	
	

	
	PVC
	PVC
	Solvent

	
	
	
	welded

	
	
	
	

	Natural gas
	Black steel,
	Threaded
	Screwed

	Low pressure
	Schedule 40
	
	

	Less than 1400
	50 mm or less
	Welding
	Welded

	kPa, inside
	
	
	

	building
	
	
	

	
	
	
	

	
	Black steel,
	Welding
	Welded

	
	Schedule 40
	
	

	
	greater than
	
	

	
	50 mm
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3.11	PIPING SCHEDULE (Cont'd)

	
System

	
Pipe
	
Fitting
	
Joint

	
	
	
	

	
	
	
	

	Natural gas
	Black steel,
	Welding
	Welded

	high pressure
	Schedule 40,
	
	

	greater than
	ASTM A53‑96
	
	

	1400 kPa, inside
	Grade B only
	
	

	building
	
	
	

	
	
	
	

	Oil piping
	Black steel,
	Threaded
	Screwed

	
	Schedule 40
	
	

	
	
	Welding
	Welded
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