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Pipe and Pipe Fittings


Use this Section to specify pipe and pipe fittings for mechanical services and systems, with some notable exceptions.  For guidelines on Section scope, refer to Article 1.1, Section Includes, and Article 1.3, Related Sections, in Specification Section text.

This Section includes most piping systems commonly required in a Seniors' Lodge, but is not an exhaustive list and must be expanded if additional piping systems are required.
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Applicable Standards:

.1
ANSI/ASME B16.3-1992
Malleable - Iron Threaded Fittings

.2
ANSI B16.18-1984
Cast Copper Alloy Solder Joint Pressure Fittings

.3
ANSI B16.22-1995
Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

.4
ANSI/ASME B16.5-1996
Pipe Flanges and Flanged Fittings, NPS 1/2 Through NPS 24

.5
ANSI/ASME B16.9-1993
Factory-Made Wrought Steel Buttwelding Fittings

.6
ANSI/ASME B16.25-1992
Buttwelding Ends

.7
ANSI/ASME B16.39-1986
Pipe Unions, Malleable Iron Threaded

.8
ANSI/ASME B31.1-1995
Power Piping

.9
ANSI/ASME B31.3-1996
Process Piping

.10
ANSI/ASME B31.5-1992
Refrigeration Piping

.11
ASME Section IX
Welding and Brazing Qualifications

.12
ASTM A53-96
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless

.13
ASTM A106-95
Seamless Carbon Steel Pipe for High-Temperature Service

.14
ASTM B32-96
Solder Metal

.15
ASTM B88-96
Seamless Copper Water Tube

.16
ASTM B280-95a
Seamless Copper Tube for Air Conditioning and Refrigeration Field Service

.17
ASTM B306-96
Copper Drainage Tube (DWV)

.18
ASTM B664-90 (1995)
80% Silver - 20% Graphite Sliding Contact Material

.19
ASTM D2235-96
Solvent Cement for Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe and Fittings

.20
ASTM D2464-96a
Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80

.21
ASTM D2564-96a
Solvent Cements for Poly (Vinyl Chloride) PVC Plastic Pipe and Fittings

.22
ASTM D3138-95
Solvent Cements for Transition Joints Between Acrylonitrile-Butadiene-Styrene (ABS) and Poly (Vinyl Chloride) (PVC) Non-Pressure Piping Components

.23
CAN/CGA-B149.1-M91
Natural Gas Installation Code

.24
CAN/CGA-B149.2-M91
Propane Installation Code

.25
CSA B52-95
Mechanical Refrigeration Code

.26
CAN/CSA-B70-M91
Cast Iron Soil Pipe, Fittings and Means of Joining

.27
CSA B181.1-96
ABS Drain, Waste and Vent Pipe and Pipe Fittings

.28
CSA B181.2-96
PVC Drain, Waste and Vent Pipe and Pipe Fittings

Applicable Regulations:

.1
Canadian Plumbing Code 1990.

.2
Provincial Board of Labour Regulations for Welded Steel precision tubing as approved by Alberta Human Resources and Employment.

END OF DATA SHEETS
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
[                   ].

SPEC NOTE:  List all other services and systems, not included in this section for which pipe and pipe fittings are specified.

1.2
RELATED REQUIREMENTS

.1
Mechanical General Requirements:
Section 20 00 13.

1.3
RELATED SECTIONS

.1
Mechanical and Electrical Service Connections:
Division 01.

.2
Sprinkler Pipe:
Section 21 12 00.

.3
Piped Utilities:
Division 33.

.4
[                                                                     ]:
Section [           ].

1.4
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.

1.5
REFERENCE DOCUMENTS

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

.1
Flanged, welded steel piping systems:

.1
Butt welded ends:  to ANSI/ASME B16.25-1992.

.2
Steel pipe flanges:  to ANSI/ASME B16.5-1996.

.2
Natural Gas and Propane:

.1
Natural gas and propane vapour phase, up to 70 kPa:  to ANSI/ASME B31.3-1996

.2
Propane, liquid phase:  to ANSI/ASME B31.3-1996.

.3
Refrigerant System:  to ANSI/ASME B31.5-1992.

1.6
WELDING QUALIFICATIONS

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

1.7
WELDING PROCEDURES

.1
Conform to ANSI/ASME B31.1-1995, ANSI/ASME B16.25-1992 and ASME Section IX.

1.8
COORDINATION

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

2.
Products

2.1
STEEL PIPE SYSTEM COMPONENTS

.1
Pipe:

.1
Black Steel:  electric resistance welded to ASTM A53‑96 schedule 40 or Grade B.

.2
Joint and Fitting Components:

.1
Threaded Fittings:  malleable iron to ANSI/ASME B16.3-1992.

.2
Welded Fittings:  wrought steel, butt welding type to ANSI/ASME B16.9-1993.

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

.4
Mechanical Grooved Fittings:  to ASTM A106-95, steel fittings with grooves or shoulders designed to accept grooved end couplings.

2.2
CAST IRON SOIL PIPE COMPONENTS

.1
Pipe:  cast iron soil pipe to CSA B70-M91.

.2
Mechanical Joint Components:  hubless fittings, elastomeric gaskets and stainless steel mechanical joint couplings to CSA B70-M91.

2.3
COPPER PIPE COMPONENTS

.1
Pipe:

.1
Copper Water Tube:  to ASTM B88-96.

.2
ACR Copper Tube:  to ASTM B280-95a.

.3
DWV Copper Tube:  to ASTM B306-96.

.2
Joint and Fitting Components:

.1
Wrought Copper Fittings:  to ANSI B16.22-1995.

.2
Cast Copper, Brass & Bronze Fittings:  to ANSI B16.18‑1984.

.3
Solder Joints:  to ASTM B32-96.

.4
Brazed Joints:  to ASTM B664-90 (1995).

2.4
ABS PIPE COMPONENTS

.1
Pipe:  ABS Plastic Pipe:  to CSA B181.1-96.

.2
Joint and Fitting Components:

.1
Fittings:  ABS fittings to CSA B181.1-96.

.2
ABS Solvent Cement:  to ASTM D2235-96.

.3
ABS - PVC Solvent Cement:  to ASTM D3138-95.

2.5
PVC PIPE COMPONENTS

.1
Pipe:  PVC plastic pipe to CSA B181.2-96.

.2
Joint and Fitting Components:

.1
Fittings:  PVC fittings to CSA B181.2-96.

.2
PVC Solvent Cement:  to ASTM D2564-96a.

.3
ABS-PVC Solvent Cement:  to ASTM D3138-95.

2.6
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 ANSI/ASME B16.39-1986.

.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 ANSI/ASME B16.5-1996 with 1.6 mm thick preformed neoprene bonded to asbestos for general applications, neoprene gasket for gas service.

.2
Copper piping:  bronze flanges.

3.
Execution

3.1
INSTALLATION REQUIREMENTS

.1
Install piping systems in accordance with the following:

.1
Natural gas distribution system:  to CAN/CGA-B149.1-M91.

.2
Propane gas distribution system:  to CAN/CGA-B149.2-M91.

.3
Plumbing and drainage system:  to Canadian Plumbing Code 1990.

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

.5
Refrigeration system:  to CSA B52-95.

.2
Install piping to allow for expansion and contraction without exceeding maximum allowable stresses for pipe and equipment flanges.

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

.4
Provide all offsets necessary to install piping systems within the physical limitations of the building.

.5
Install refrigeration piping [and condenser water piping] to new or relocated condensing units serving [existing] [new] cooler and freezer. Refer to Division 11.

.6
Prime coat and paint lines exposed to outdoors.

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

.9
Grade horizontal sanitary and storm drainage vent piping at 2% minimum.

3.3
STEEL PIPING SYSTEM - GENERAL

.1
Use mechanical grooved couplings and fittings in accessible locations only.

.2
Use only long radius elbows.

.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 saddle type connections where main is at least one size larger than branch.

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

.2
Mains 200 mm and larger:

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

.2
Use direct connection for branches 65 mm and smaller.

.3
Do not project branch pipe inside main line.

3.5
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.

3.6
UNIONS AND FLANGES

.1
Make connections to equipment and branch mains with unions or flanges.

.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.

3.7
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 micrometer 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-M91.

3.8
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
	Clamped

	
	
	grooved
	

	
	
	
	

	
	Black steel,
	Welding
	Welded

	
	Schedule 40,
	
	

	
	greater than
	Mechanical
	Clamped

	
	50 mm
	grooved
	

	
	
	
	

	
	Copper water tube
	Wrought
	Soldered,

	
	type L,
	copper
	95-5

	
	Drawn temper
	
	tin-antimony

	
	
	
	

	
	
	Cast copper
	Soldered,

	
	
	
	95-5

	
	
	
	tin-antimony

	
	
	
	

	Equipment drains
	Galvanized steel,
	Galvanized
	Screwed

	and overflows
	Schedule 40,
	threaded
	

	
	ASTM A53-96 only
	
	

	
	
	
	

	
	Copper water tube,
	Wrought
	Soldered,

	
	Type L,
	copper
	95-5

	
	drawn temper
	tin-antimony
	

	
	
	
	

	Refrigerant
	ACR copper
	Wrought
	Brazed

	freon
	
	copper
	

	
	
	
	

	
	
	Cast copper
	Brazed



[Continued next page]

3.8
PIPING SCHEDULE (CONT'D)

	System


	Pipe
	Fitting
	Joint

	
	
	
	

	Domestic water
	Galvanized steel,
	Galvanized,
	Screwed

	above grade
	Schedule 40,
	threaded
	

	
	ASTM A53-96 only
	
	

	
	
	
	

	
	Copper water tube
	Wrought
	Soldered,

	
	type L,
	copper
	95-5

	
	drawn temper
	
	tin-antimony

	
	
	Cast copper
	Soldered,

	
	
	
	95-5

	
	
	
	tin-antimony

	
	
	
	

	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
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3.8
PIPING SCHEDULE (CONT'D)

	System


	Pipe
	Fitting
	Joint

	
	
	
	

	
	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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