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PART 1 - GENERAL 
 
1.1 RELATED SECTIONS  

 
.1 Section 01 33 00 - Submittal Procedures. 

 
.2 Section 01 74 22 – Construction/Demolition Waste Management 

and  Disposal. 
 
.3 Section 23 05 54 - Mechanical Identification. 

 
1.2 REFERENCES 

 
.1 American Society of Mechanical Engineers (ASME). 

.1 ASME B40.100-01, Pressure Gauges and Gauge Attachments. 

.2 ASME B40.200-01, Thermometers, Direct Reading and Remote 
Reading. 

 
.2 Canadian General Standards Board (CGSB). 

.1 CAN/CGSB-14.4-M88, Thermometers, Liquid-in-Glass, Self 
Indicating, Commercial/Industrial Type. 

.2 CAN/CGSB-14.5-M88, Thermometers, Bimetallic, 
Self-Indicating, Commercial/Industrial Type. 

 
1.3 SUBMITTALS 

 
.1 Submittals in accordance with Section 01 33 00 – Submittal 

Procedures. 
 

.2 Submit shop drawings and product data. 
 

.3 Submit manufacturer's product data for following items: 
.1 Thermometers. 
.2 Pressure gauges. 
.3 Stop cocks. 
.4 Syphons. 
.5 Wells. 

 
1.4 HEALTH AND SAFETY 
 

.1 Do construction occupational health and safety in accordance 
with Section 01 35 28 - Health and Safety Requirements. 

 
1.5 WASTE MANAGEMENT AND DISPOSAL         

 
.1 Separate waste materials for reuse and recycling in accordance 

with Section 01 74 19 – Environmental and Waste Management 
Plans. 
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.2 Collect, separate and place in designated containers for reuse 
and recycling paper plastic polystyrene corrugated cardboard 
packaging Steel Metal Plastic in accordance with Waste 
Management Plan. 

 
.3 Fold up metal banding, flatten and place in designated area 

for recycling. 
 
.4 Place materials defined as hazardous or toxic waste in 

designated containers. 
 
.5 Ensure emptied containers are sealed, labelled and stored 

safely for disposal away from children. 
 
 
PART 2 - PRODUCTS 
 
2.1 GENERAL  
 

.1 Design point to be at mid point of scale or range. 
 

.2 Ranges: as indicated. 
 
2.2 DIRECT READING THERMOMETERS 
 

.1 Industrial, variable angle type, liquid filled, 125 mm scale 
length: to CAN/CGSB14.4 ASME B40.200. 
.1 Acceptable Manufacturer:   

- Trerice 
- Taylor 
- Weiss 

.2 Thermometer shall read in both °F and °C. 
 
2.3 REMOTE READING THERMOMETERS 
 

.1 100 mm diameter mercury-free liquid filled vapour activated 
dial type: to CAN/CGSB-14.5 ASME B40.200, accuracy within one 
scale division, brass movement, stainless steel capillary, 
stainless steel spiral armour, stainless steel bulb and 
polished brass or stainless steel case for wall mounting. 
.1 Acceptable Manufacturer: 

- Trerice 
- Taylor 
- Weiss  

.2 Thermometer shall read in both °F and °C. 
 
2.4 THERMOMETER WELLS 
 

.1 Copper pipe: copper or bronze. 
 

.2 Steel pipe: brass or stainless steel. 
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2.5 PRESSURE GAUGES 
 

.1 112 mm, dial type: to ASME B40.100, Grade 2A, stainless steel 
bourdon tube having 0.5% accuracy full scale unless otherwise 
specified. 
.1 Acceptable Manufacturer: 

- Trerice 
- Taylor 
- Weiss  

.2 Provide: 
.1 Snubber for pulsating operation. 
.2 Diaphragm assembly for corrosive service. 
.3 Gasketted pressure relief back with solid front. 
.4 Bronze stop cock. 
.5 Oil filled. 

 
 
PART 3 - EXECUTION 
 
3.1 GENERAL 
 

.1 Install so they can be easily read from floor or platform. If 
this cannot be accomplished, install remote reading units. 

 
.2 Install between equipment and first fitting or valve. 
 
.3 Install engraved lamicoid nameplates identifying system and 

medium. 
 
3.2 THERMOMETERS 
 

.1 Install in wells on piping. Provide heat conductive material 
inside well. 

 
.2 Install in locations as indicated and on inlet and outlet of: 

.1 Heat exchangers. 

.2 Water heating and cooling coils (supply and return 
piping). 

.3 Heat Pumps. 

.4 Supply and return to ground loop circuit. 

.5 DHW & buffer tanks. 

.6 Tempered side of tempering valves. 
 

.3 Install wells as indicated only for balancing purposes. 
 

.4 Use extensions where thermometers are installed through 
insulation. 
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END OF SECTION 

3.3 PRESSURE GAUGES 
 

.1 Install in following locations: 
.1 Suction and discharge of pumps. 
.2 Upstream and downstream of PRV's. 
.3 Upstream and downstream of programmed water control 

valves and heating/cooling coil control valves. 
.4 Inlet and outlet of coils. 
.5 Inlet and outlet of liquid side of heat exchangers. 
.6 Outlet of heat pumps. 
.7 Domestic Water Entrances. 

 
.2 Install gauge cocks for balancing purposes, elsewhere as 

indicated. 
 
.3 Use extensions where pressure gauges are installed through 

insulation. 
 
3.4 NAMEPLATES 
 

.1 Install engraved lamicoid nameplates as specified in Section 
23 05 54 - Mechanical Identification, identifying medium. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Replace Gas-Fired Hot Valves - Bronze Section 23 05 22 
Water Heaters  Page 1 
Nova Institution   
Truro, NS 
PWGSC Project No. R.061886.001  2016.01 
   
 

 

PART 1 – GENERAL 
 
1.1 RELATED SECTIONS 
 

.1 Section 01 33 00 - Submittal Procedures. 
 

.2 Section 01 74 22 – Construction/Demolition Waste Management 
and Disposal. 

 
.3 Section 01 35 29 - Health and Safety Requirements. 
 
.4 Section 01 78 00 - Closeout Submittals. 
 
.5 Section 23 05 01 - Installation of Pipework. 

 
1.2 REFERENCES  
 

.1 American National Standards Institute (ANSI)/ American Society 
of Mechanical Engineers (ASME): 
.1 ANSI/ASME B1.20.1-1983(R2001), Pipe Threads, General 

Purpose (Inch). 
.2 ANSI/ASME B16.18-2001, Cast Copper Alloy Solder Joint 

Pressure Fittings. 
 

.2 American Society for Testing and Materials International, 
(ASTM): 
.1 ASTM A276-04, Specification for Stainless  Steel Bars 

and Shapes. 
.2 ASTM B62-02, Specification for Composition Bronze or 

Ounce Metal Castings. 
.3 ASTM B283-99a, Specification for Copper and Copper Alloy 

Die Forgings (Hot-Pressed). 
.4 ASTM B505/B505M-02, Specification for Copper-Base Alloy 

Continuous Castings. 
 

.3 Manufacturers Standardization Society of the Valve and 
Fittings Industry, Inc. (MSS): 
.1 MSS-SP-25, Standard Marking System for Valves, Fittings, 

Flanges and Unions. 
.2 MSS-SP-80, Bronze Gate Globe, Angle and Check Valves. 
.3 MSS-SP-110, Ball Valves, Threaded, Socket-Welding, 

Solder Joint, Grooved and Flared Ends. 
 
 

1.3 SUBMITTALS  
 

.1 Submittals in accordance with Section 01 33 00 - Submittal 
Procedures. 

 
 
.2 Product Data:  Submit WHMIS MSDS – Material Safety Data Sheets 

in accordance with Section    01 33 00 – Submittal Procedures. 
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.1 Submit shop drawings and product data in accordance with 
Section 01 33 00 – Submittal Procedures. 

.2 Submit data for valves specified in this section. 
 

.3 Closeout Submittals: 
.1 Submit maintenance data for incorporation into manual 

specified in Section 01 78 00 - Closeout Submittals. 
 
1.4 QUALITY ASSURANCE 
 
 .1 Health and Safety: 

.1 Do construction occupational health and safety in 
accordance with Section 01 35 29 - Health and Safety 
Requirements. 

 
1.5 DELIVERY STORAGE AND DISPOSAL 
 

.1 Separate and recycle waste materials in accordance with 
Section 01 74 22 – Construction/Demolition Waste Management 
and Disposal. 

 
.2 Collect and separate for disposal paper, plastic, polystyrene 

and corrugated cardboard packaging material in appropriate on-
site bins for recycling in accordance with Waste Management 
Plan. 

 
1.6 MAINTENANCE 
 

.1 Extra Materials: 
.1 Furnish following spare parts: 

.1 Valve seats: one for every 10 valves each size, 
minimum 1. 

.2 Discs: one for every 10 valves, each size. Minimum 
1. 

.3 Stem packing: one for every 10 valves, each size. 
Minimum 1. 

.4 Valve handles: 2 of each size. 

.5 Gaskets for flanges: one for every 10 flanged 
joints. 

 
 
PART 2 – PRODUCTS 
 
2.1 MATERIALS 
 

.1 Valves: 
.1 Except for specialty valves, to be single manufacturer. 
.2 All products to have CRN registration numbers. 

 
 

.2 End Connections: 
.1 Connection into adjacent piping/ tubing: 
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.1 Steel pipe systems: Screwed ends to ANSI/ASME 
B1.20.1. 

.2 Copper tube systems: Solder ends to ANSI/ASME 
B16.18. 

 
.3 Lockshield Keys: 

.1 Where lockshield valves are specified, provide 10 keys 
of each size: malleable iron cadmium plated. 

 
.4 Check Valves: 

.1 Requirements common to check valves, unless specified 
otherwise: 
.1 Standard specification: MSS SP-80. 
.2 Connections: screwed with hexagonal shoulders. 

.2 NPS 2 and under, swing type, bronze disc, Class 125: 
.1 Body: Y-pattern with integral seat at 45 degrees, 

screw-in cap with hex head. 
.2 Disc and seat: renewable rotating disc, two-piece 

hinge disc construction; seat: regrindable. 
.3 Acceptable Manufacturer: 

- Jenkins Fig. 40J2G 
- Crane 
- Red & White 

.3 NPS 2 and under, swing type, composition disc, Class 
200: 
.1 Body: Y-pattern with integral seat at 45 degrees, 

screw-in cap with hex head. 
.2 Disc: renewable rotating disc of number 6 

composition to suit service conditions, bronze 
two-piece hinge disc construction.  

.3 Acceptable Manufacturer: 
- Jenkins Fig. 444GJ 
- Crane 
- Red & White 

.4 NPS 2 and under, horizontal lift type, composition disc, 
Class 150: 
.1 Body: with integral seat, union bonnet ring with 

hex shoulders, cap. 
.2 Disc: renewable PTFE no. 6 composition rotating 

disc in disc holder having guides top and bottom, 
of bronze to ASTM B62. 

.3 Acceptable Manufacturer: 
- Jenkins Fig. 117 ATJ 
- Crane 

.5 NPS 2 and under, vertical lift type, bronze disc, Class 
125: 
.1 Disc: rotating disc having guides top and bottom, 

disc guides, retaining rings. 
 
.2 Acceptable Manufacturer: 

- Jenkins Fig. 119J 
- Crane 
- Red & White 
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.5 Silent Check Valves: 
.1 NPS 2 and under: 
.2 Body: cast high tensile bronze to ASTM B62 with integral 

seat. 
.3 Pressure rating: Class 125. 
.4 Connections: screwed ends to ANSI B1.20.1 and with hex. 

shoulders. 
.5 Disc and seat: renewable rotating disc. 
.6 Stainless steel spring, heavy duty. 
.7 Seat: regrindable. 

 
.6 Ball Valves: 

.1 NPS 2 and under: 
.1 Body and cap: cast high tensile bronze to ASTM B62. 
.2 Pressure rating: Class125 2760-kPa CWP 4140-kPa 

CWP, 860 kPa steam. 
.3 Connections: Screwed ends to ANSI B1.20.1 and with 

hexagonal shoulders solder ends to ANSI. 
.4 Stem: tamperproof ball drive. 
.5 Stem packing nut: external to body. 
.6 Ball and seat: replaceable stainless steel hard 

chrome solid ball and teflon seats. 
.7 Stem seal: TFE with external packing nut. 
.8 Operator: removable lever handle. 
.9 Acceptable Manufacturer: 

- Jenkins Fig. 201J 
- Crane 
- Red & White 

 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

.1 Install rising stem valves in upright position with stem above 
horizontal. 

 
.2 Remove internal parts before soldering. 

 
.3 Install valves with unions at each piece of equipment arranged 

to allow servicing, maintenance, and equipment removal. 
 

END OF SECTION 
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PART 1 – GENERAL 
 
1.1 RELATED SECTIONS 

 
.1 Section 01 33 00 - Submittal Procedures. 

 
.2 Section 01 74 22 – Construction/Demolition and Waste 

Management and Disposal. 
 

1.2 REFERENCES 
 

.1 American National Standards Institute/ American Society of 
Mechanical Engineers (ANSI/ASME): 
.1 ANSI/ASME B31.1-01, Power Piping, (SI Edition). 

 
.2 American Society for Testing and Materials (ASTM): 

.1 ASTM A125-1996, Specification for Steel Springs, 
Helical, Heat-Treated. 

.2 ASTM A307-00, Specification for Carbon Steel Bolts and 
Studs, 60,000 PSI Tensile Strength. 

.3 ASTM A563-00, Specification for Carbon and Alloy Steel 
Nuts. 

 
.3 Factory Mutual (FM). 

 
.4 Manufacturer's Standardization Society of the Valves and 

Fittings Industry (MSS): 
.1 MSS SP58-1993, Pipe Hangers and Supports - Materials, 

Design and Manufacture. 
.2 MSS SP69-1996, Pipe Hangers and Supports - Selection and 

Application. 
.3 MSS SP89-1998, Pipe Hangers and Supports - Fabrication 

and Installation Practices. 
 

.5 Underwriter's Laboratories of Canada (ULC). 
 
1.3 DESIGN REQUIREMENTS 
 

.1 Construct pipe hanger and support to manufacturer's 
recommendations utilizing manufacturer's regular production 
components, parts and assemblies. 

 
.2 Base maximum load ratings on allowable stresses prescribed by 

ASME B31.1 or MSS SP58. 
 

.3 Ensure that supports, guides, anchors do not transmit 
excessive quantities of heat to building structure. 

 
.4 Design hangers and supports to support systems under all 

conditions of operation, allow free expansion and contraction, 
prevent excessive stresses from being introduced into pipework 
or connected equipment. 
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.5 Provide for vertical adjustments after erection and during 
commissioning. Amount of adjustment to be in accordance with 
MSS SP58. 

 
1.4 SHOP DRAWINGS AND PRODUCT DATA 
 

.1 Submit shop drawings and product data in accordance with 
Section 01 33 00 - Submittal Procedures. 

 
.2 Submit shop drawings and product data for following items: 

.1 Bases, hangers and supports. 

.2 Connections to equipment and structure. 

.3 Structural assemblies. 
 
1.5 CLOSEOUT SUBMITTALS 
 

.1 Provide maintenance data for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals. 

 
1.6 WASTE MANAGEMENT AND DISPOSAL 
 

.1 Separate and recycle waste materials in accordance with 
Section 01 74 22 – Construction Demolition Waste Management 
and Disposal. 

 
.2 Divert unused metal from landfill to metal recycling facility 

approved by Departmental Representative. 
 
.3 Remove from site and dispose of packaging materials at 

appropriate recycling facilities. 
 
.4 Dispose of corrugated cardboard polystyrene plastic packaging 

material in appropriate on-site bin for recycling in 
accordance with site waste management program. 

 
 
PART 2 – PRODUCTS 
 
2.1 GENERAL 
 

.1 Fabricate hangers, supports and sway braces in accordance with 
ANSI B31.1 and MSS SP58. 

 
.2 Use components for intended design purpose only. Do not use 

for rigging or erection purposes. 
 
2.2 PIPE HANGERS 
 

.1 Finishes: 
.1 Pipe hangers and supports: galvanized painted with 

zinc-rich paint after manufacture. 
.2 Use electro-plating galvanizing process hot dipped 

galvanizing process. 
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.3 Ensure steel hangers in contact with copper piping are 
copper plated epoxy coated. 

 
.2 Upper attachment structural: Suspension from lower flange of 

I-Beam. 
.1 Cold piping NPS 2 maximum: Malleable iron C-clamp with 

hardened steel cup point setscrew, locknut and carbon 
steel retaining clip. 
.1 Rod: 9 mm UL listed 13 mm FM approved. 

.2 Cold piping NPS 2½ or greater, all hot piping: Malleable 
iron beam clamp, eye rod, jaws and extension with carbon 
steel retaining clip, tie rod, nuts and washers, UL 
listed FM approved to MSS-SP58 and MSS-SP69. 

 
.3 Upper attachment structural: Suspension from upper flange of 

I-Beam. 
.1 Cold piping NPS 2 maximum: Ductile iron top-of-beam 

C-clamp with hardened steel cup point setscrew, locknut 
and carbon steel retaining clip, UL listed FM approved 
to MSS SP69. 

.2 Cold piping NPS 2½ or greater, all hot piping: Malleable 
iron top-of-beam jaw-clamp with hooked rod, spring 
washer, plain washer and nut UL listed FM approved. 

 
.4 Upper attachment to concrete. 

.1 Ceiling: Carbon steel welded eye rod, clevis plate, 
clevis pin and cotters with weldless forged steel eye 
nut. Ensure eye 6 mm minimum greater than rod diameter. 

.2 Concrete inserts: wedge shaped body with knockout 
protector plate UL listed FM approved to MSS SP69. 

 
.5 Shop and field-fabricated assemblies. 

.1 Trapeze hanger assemblies. 

.2 Steel brackets. 
 

.6 Hanger rods: threaded rod material to MSS SP58. 
.1 Ensure that hanger rods are subject to tensile loading 

only. 
.2 Provide linkages where lateral or axial movement of 

pipework is anticipated. 
.3 Do not use 22 mm or 28 mm rod. 

 
.7 Pipe attachments: material to MSS SP58. 

.1 Attachments for steel piping: carbon steel black 
galvanized. 

.2 Attachments for copper piping: copper plated black 
steel. 

.3 Use insulation shields for hot pipework. 

.4 Oversize pipe hangers and supports. 
 

.8 Adjustable clevis: material to MSS SP69 UL listed FM approved, 
clevis bolt with nipple spacer and vertical adjustment nuts 
above and below clevis. 
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.1 Ensure "U" has hole in bottom for rivetting to 
insulation shields. 

 
.9 Yoke style pipe roll: carbon steel yoke, rod and nuts with 

cast iron roll, to MSS SP69. 
 

.10 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to 
ASTM A563. 
.1 Finishes for steel pipework: galvanized. 
.2 Finishes for copper, glass, brass or aluminum pipework: 

galvanized, with formed portion plastic coated epoxy 
coated. 

 
.11 Pipe rollers: cast iron roll and roll stand with carbon steel 

rod to MSS SP69. 
 
2.3 INSULATION PROTECTION SHIELDS 
 

.1 Insulated cold piping: 
.1 64 kg/m3 density insulation plus insulation protection 

shield to: MSS SP69, galvanized sheet carbon steel. 
Length designed for maximum 33 m span. 

 
.2 Insulated hot piping: 

.1 Curved plate 300 mm long, with edges turned up, 
welded-in centre plate for pipe sizes NPS 12 and over, 
carbon steel to comply with MSS SP69. 

 
2.4 EQUIPMENT SUPPORTS 
 

.1 Fabricate equipment supports not provided by equipment 
manufacturer from structural grade steel meeting requirements 
of Section 05 12 23 – Miscellaneous Structural Steel. Submit 
calculations with shop drawings. 

 
2.5 EQUIPMENT ANCHOR BOLTS AND TEMPLATES 
 

.1 Provide templates to ensure accurate  
  location of anchor bolts. 
 
 
 
PART 3 – EXECUTION 
 
3.1 INSTALLATION 
 

.1 Install in accordance with manufacturer's instructions and 
recommendations. 

 
.2 Vibration Control Devices: 

.1 Install on piping systems at pumps, boilers, chillers, 
cooling towers, elsewhere as indicated. 
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.3 Clamps on riser piping: 
.1 Support independent of connected horizontal pipework 

using  riser clamps and riser clamp lugs welded to 
riser. 

.2 Bolt-tightening torques to be to industry standards. 

.3 Steel pipes: Install below coupling or shear lugs welded 
to pipe. 

.4 Cast iron pipes: Install below joint. 
 

.4 Clevis plates: 
.1 Attach to concrete with 4 minimum concrete inserts, one 

at each corner. 
 

.5 Provide supplementary structural steelwork where structural 
bearings do not exist or where concrete inserts are not in 
correct locations. 

 
3.3 HANGER SPACING 
 

.1 Plumbing piping: most stringent requirements of Canadian 
Plumbing Code. 

 
.2 Fire protection: to applicable NFPA-13. 
 
.3 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m and to CSA 

B139. 
 
.4 Copper piping: up to NPS 1/2: every 1.5 m. 
 
.5 Flexible joint roll groove pipe: in accordance with table 

below, but not less than one hanger at joints. 
 
.6 Within 300 mm of each elbow. 

 
Maximum Pipe Size: 
NPS 

Maximum Spacing 
Steel 

Maximum Spacing 
Copper 

up to 1-1/4 2.1 m 1.8 m 
1-1/2 2.7 m 2.4 m 

2 3.0 m 2.7 m 
2-1/2 3.6 m 3.0 m 

3 3.6 m 3.0 m 
3-1/2 3.9 m 3.3 m 

4 4.2 m 3.6 m 
5 4.8 m  
6 5.1 m  
8 5.7 m  
10 6.6 m  
12 6.9 m  

.7 Pipework greater than NPS 12: to MSS SP69. 
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3.3 HANGER INSTALLATION 
 

.1 Install hanger so that rod is vertical under operating 
conditions. 

 
.2 Adjust hangers to equalize load. 

 
.3 Support from structural members. Where structural bearing does 

not exist or inserts are not in suitable locations, provide 
supplementary structural steel members. 

 
3.4 HORIZONTAL MOVEMENT 
 

.1 Angularity of rod hanger resulting from horizontal movement of 
pipework from cold to hot position not to exceed 4°from 
vertical. 

 
.2 Where horizontal pipe movement is less than 13mm, offset pipe 

hanger and support so that rod hanger is vertical in the hot 
position. 

 
3.5 FINAL ADJUSTMENT  
 

.1 Adjust hangers and supports: 
.1 Ensure that rod is vertical under operating conditions. 
.2 Equalize loads. 

 
.2 Adjustable clevis: 

.1 Tighten hanger load nut securely to ensure proper hanger 
performance. 

.2 Tighten upper nut after adjustment. 
 

.3 C-clamps: 
.1 Follow manufacturer's recommended written instructions 

and torque values when tightening C-clamps to bottom 
flange of beam. 

 
.4 Beam clamps: 

.1 Hammer jaw firmly against underside of beam. 
 

 
END OF SECTION 
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PART 1 - GENERAL 
 
1.1 RELATED SECTIONS  

 
.1 Section 01 33 00 - Submittal Procedures. 
 
.2 Section 01 74 22 – Construction/Demolition Waste Management 

and Disposal. 
 
1.2 REFERENCES 

 
.1 Canadian Gas Association (CGA): 

.1 CSA/CGA B149.1-00, Natural Gas and Propane Installation 
Code. 

 
.2 Canadian General Standards Board (CGSB): 

.1 CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel. 

.2 CAN/CGSB-24.3-92, Identification of Piping Systems. 
 

.3 National Fire Protection Association: 
.1 NFPA 13, Installation of Sprinkler Systems. 
.2 NFPA 14, Standpipe and Systems. 

 
1.3 PRODUCT DATA 

 
.1 Submit product data in accordance with Section 01 33 00 - 

Submittal Procedures. 
 

.2 Product data to include paint colour chips, other products 
specified in this section. 

 
1.4 SAMPLES 

 
.1 Submit samples in accordance with Section 01 33 00 - Submittal 

Procedures. 
 

.2 Samples to include nameplates, labels, tags, lists of proposed 
legends. 

 
1.5 WASTE MANAGEMENT AND DISPOSAL 

 
.1 Separate and recycle waste materials in accordance with 

Section 01 74 22 – Construction/Demolition Waste Management 
and Disposal. 

 
.2 Dispose of unused paint material at official hazardous 

material collections site approved by Departmental 
Representative. 

 
.3 Do not dispose of unused paint material into sewer system, 

into streams, lakes, onto ground or in other locations where 
it will pose health or environmental hazard. 
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PART 2 - PRODUCTS 
 
2.1 MANUFACTURER’S EQUIPMENT NAMEPLATES 
 

.1 Metal or plastic laminate nameplate mechanically fastened to 
each piece of equipment by manufacturer. 

 
.2 Lettering and numbers to be raised or recessed. 
 
.3 Information to include, as appropriate: 

.1 Equipment: Manufacturer's name, model, size, serial 
number, capacity. 

.2 Motor: voltage, Hz, phase, power factor, duty, frame 
size. 

 
2.2 SYSTEM NAMEPLATES 
 

.1 Colours: 
.1 Hazardous: red letters, white background. 
.2 Elsewhere: black letters, white background (except where 

required otherwise by applicable codes). 
 

.2 Construction: 
.1 3 mm thick laminated plastic or white anodized aluminum, 

matte finish, with square corners, letters accurately 
aligned and machine engraved into core. 

 
.3 Sizes: 

.1 Conform to following table: 
 

SIZE # MM SIZES 
(MM) 

NO. OF 
LINES 

HEIGHT OF 
LETTERS (MM) 

1 10 x 50 1 3 
2 13 x 75 1 5 
3 13 x 75 2 3 
4 20 x 100 1 8 
5 20 x 100 2 5 
6 20 x 200 1 8 
7 25 x 125 1 12 
8 25 x 125 2 8 
9 35 x 200 1 20 

 
.2 Use maximum of 25 letters/numbers per line. 

 
.4 Locations: 

.1 Terminal cabinets, control panels: Use size # 5. 

.2 Equipment in Mechanical Rooms: Use size # 9. 
 

.5 Identification for PWGSC Preventive Maintenance Support System 
(PMSS): 
.1 Use arrangement of Main identifier, Source identifier, 

Destination identifier. 
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.2 Equipment in Mechanical Room: 
.1 Main identifier: Size #9. 
.2 Source and Destination identifiers: Size #6. 
.3 Terminal cabinets, control panels: Size #5. 

.3 Equipment elsewhere: Sizes as appropriate. 
 
2.3 EXISTING IDENTIFICATION SYSTEMS 
 

.1 Apply existing identification system to new work. 
 
.2 Where existing identification system does not cover for new 

work, use identification system specified this section. 
 
.3 Before starting work, obtain written approval of 

identification system from Engineer. 
 
2.4 PIPING SYSTEMS GOVERNED BY CODES 
 

.1 Identification: 
.1 Natural gas: to CSA/CGA B149.1 authority having 

jurisdiction. 
.2 Sprinklers: to NFPA 13. 
.3 Standpipe and hose systems: to NFPA 14. 

 
2.5 IDENTIFICATION OF PIPING SYSTEMS 
 

.1 Identify contents by background colour marking, pictogram (as 
necessary), legend; direction of flow by arrows. To CAN/CGSB 
24.3 except where specified otherwise. 

     
.2 Pictograms: 

.1 Where required, to Workplace Hazardous Materials 
Information System (WHMIS) regulations. 

 
.3 Legend: 

.1 Block capitals to sizes and colours listed in CAN/CGSB 
24.3. 

 
.4 Arrows showing direction of flow: 

.1 Outside diameter of pipe or insulation less than 75 mm: 
100 mm long x 50 mm high. 

.2 Outside diameter of pipe or insulation 75 mm and 
greater: 150 mm long x 50 mm high. 

.3 Use double-headed arrows where flow is reversible. 
 

.5 Extent of background colour marking: 
.1 To full circumference of pipe or insulation. 
.2 Length to accommodate pictogram, full length of legend 

and arrows. 
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.6 Materials for background colour marking, legend, arrows: 
.1 Pipes and tubing 20 mm and smaller: Waterproof and 

heat-resistant pressure sensitive plastic marker tags. 
.2 All other pipes: Pressure sensitive plastic-coated cloth 

vinyl with protective overcoating, waterproof contact 
adhesive undercoating, suitable for ambient of 100%RH 
and continuous operating temperature of 150°C and 
intermittent temperature of 200oC. 

 
.7 Colours and Legends: 

.1 Where not listed, obtain direction from Engineer 
Consultant. 

.2 Colours for legends, arrows: To following table: 
 

 
 
 
 
.3

 Background colour marking and legends for piping 
systems: 

 
Contents Background colour 

marking 
Legend 

** Add design temperature 
++ Add design temperature and pressure 
Non-Potable 
Water 

Purple NP Water 

Heat Pump 
Supply 

Yellow Heat Pump 

Heat Pump 
Return  

Yellow Heat Pump 

Hot Water 
Heating 
Supply 

Yellow Heating Return 

Domestic Hot 
Water Supply 

Green Dom. HW Supply 

Dom. HWS 
Recirculation 

Green Dom. HW Circ. 

Domestic Cold 
Water Supply 

Green Dom. CWS 

Storm Water Green Storm 
Sanitary Green SAN 
Plumbing Vent Green San. Vent 
Waste Water Green Waste Water 
Rain Water 
Supply 

Green Rain Water 

Rain Water 
Return 

Green Rain Water 

Propane Gas 
 

To Codes  

BACKGROUND 
COLOUR: 

LEGEND, 
ARROWS: 

Yellow BLACK 
Green WHITE 
Red WHITE 
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Contents Background colour 
marking 

Legend 

** Add design temperature 
++ Add design temperature and pressure 
 
Gas Regulator 
Vents 

To Codes  

Fire 
Protection 
Water 

Red FIRE PROT. WTR 

Sprinklers Red SPRINKLERS 
Instrument air Green INSTRUMENT AIR 

 
2.6 IDENTIFICATION DUCTWORK SYSTEMS 
 

.1 50 mm high stenciled letters and directional arrows 150 mm 
long x 50 mm high. 

 
.2 Colours: Black, or co-ordinated with base colour to ensure 

strong contrast. 
 
2.7 VALVES, CONTROLLERS 
 

.1 Brass tags with 12 mm stamped identification data filled with 
black paint. 

 
.2 Include flow diagrams for each system, of approved size, 

showing charts and schedules with identification of each 
tagged item, valve type, service, function, normal position, 
location of tagged item. 

 
2.8 CONTROLS COMPONENTS IDENTIFICATION 
 

.1 Identify all systems, equipment, components controls, sensors 
with system nameplates specified in this section. 

 
.2 Inscriptions to include function and (where appropriate) 

fail-safe position. 
 
2.9 LANGUAGE 
 

.1 Identification to be in English and French. 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

.1 Perform work in accordance with CAN/CGSB-24.3 except as 
specified otherwise. 
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.2 Provide ULC and or CSA registration plates as required by 
respective agency. 

 
.3 Identify systems, equipment to conform to PWGSC PMSS. 

 
3.2 NAMEPLATES 
 

.1 Locations: 
.1 In conspicuous location to facilitate easy reading and 

identification from operating floor. 
 
.2 Standoffs: 

.1 Provide for nameplates on hot and/or insulated surfaces. 
 

.3 Protection: 
.1 Do not paint, insulate or cover in any way. 

 
3.3 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS 
  

.1 On long straight runs in open areas in boiler rooms, equipment 
rooms, galleries, tunnels: At not more than 17 m intervals and 
more frequently if required to ensure that at least one is 
visible from any one viewpoint in operating areas and walking 
aisles. 

 
.2 Adjacent to each change in direction. 
 
.3 At least once in each small room through which piping or 

ductwork passes. 
 
.4 On both sides of visual obstruction or where run is difficult 

to follow. 
 
.5 On both sides of separations such as walls, floors, 

partitions. 
 
.6 Where system is installed in pipe chases, ceiling spaces, 

galleries, confined spaces, at entry and exit points, and at 
access openings. 

 
.7 At beginning and end points of each run and at each piece of 

equipment in run. 
 
.8 At point immediately upstream of major manually operated or 

automatically controlled valves, dampers, etc. Where this is 
not possible, place identification as close as possible, 
preferably on upstream side. 

 
.9 Identification to be easily and accurately readable from usual 

operating areas and from access points. 
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.1 Position of identification to be approximately at right 
angles to most convenient line of sight, considering 
operating positions, lighting conditions, risk of 
physical damage or injury and reduced visibility over 
time due to dust and dirt. 

 
3.4 VALVES, CONTROLLERS 
 

.1 Valves and operating controllers, except at plumbing fixtures, 
radiation, or where in plain sight of equipment they serve: 
Secure tags with non-ferrous chains or closed "S" hooks. 

 
.2 Install one copy of flow diagrams, valve schedules mounted in 

frame behind non-glare glass where directed by Departmental 
Representative. Provide one copy (reduced in size if required) 
in each operating and maintenance manual. 

 
.3 Number valves in each system consecutively. 
 

END OF SECTION 
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PART 1 - GENERAL 
 
1.1 REFERENCES 
 

.1 American Society for Testing and Materials: 
.1 ASTM E202, Test Methods for Analysis of Ethylene Glycols 

and Propylene Glycols. 
 
1.2 WASTE MANAGEMENT AND DISPOSAL 
 

.1 Separate and recycle waste materials in accordance with 
Section 01 74 22 – Construction/Demolition Waste Management 
and Disposal. 

 
.2 Dispose of unused cleaning solutions at official hazardous 

material collections site approved by the Departmental 
Representative. 

 
.3 Do not dispose of unused cleaning solutions into sewer system, 

into streams, lakes, onto ground or in other locations where 
it will pose health or environmental hazard. 

 
.4 Remove from site and dispose of packaging materials at 

appropriate recycling facilities. 
 
.5 Dispose of corrugated cardboard polystyrene plastic packaging 

material in appropriate on-site bin for recycling in 
accordance with site waste management program. 

 
 
PART 2 – PRODUCTS 
 
2.1 CLEANING SOLUTIONS 
 

.1 Tri-sodium phosphate: 0.40 kg per 100 L water in system. 
 

.2 Sodium carbonate: 0.40 kg per 100 L water in system. 
 

.3 Low-foaming detergent: 0.01 kg per 100 L water in system. 
 
 
PART 3 – EXECUTION 
 
3.1 CLEANING HYDRONIC AND STEAM SYSTEMS 
 

.1 Timing: 
.1 Systems to be operational, hydrostatically tested and 

with safety devices functional, before cleaning is 
carried out. 
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.2 Cleaning Agency: 
.1 Retain qualified water treatment specialist to perform 

system cleaning. 
 

.3 Install instrumentation such as flow meters, orifice plates, 
pitot tubes, flow metering valves only after cleaning is 
certified as complete by water treatment specialist. 

 
.4 Cleaning procedures: 

.1 Provide detailed report outlining proposed cleaning 
procedures at least 4 weeks prior to proposed starting 
date. Report to include: 
.1 Cleaning procedures, flow rates, elapsed time. 
.2 Chemicals and concentrations to be used. 
.3 Inhibitors and concentrations. 
.4 Specific requirements for completion of work. 
.5 Special precautions for protecting piping system 

materials and components. 
.6 Complete analysis of water to be used to ensure 

water will not damage systems or equipment. 
 

.5 Conditions at time of cleaning of systems: 
.1 Systems to be free from construction debris, dirt and 

other foreign material. 
.2 Control valves to be operational, fully open to ensure 

that terminal units can be cleaned properly. 
.3 Strainers to be clean prior to initial fill. 
.4 Install temporary filters on pumps not equipped with 

permanent filters. 
.5 Install pressure gauges on strainers to detect plugging. 

 
.6 Report on Completion of Cleaning 

.1 When cleaning is completed, submit report, complete with 
certificate of compliance with specifications of 
cleaning component supplier. 

 
.7 Hydronic Systems: 

.1 Fill system with water, ensure air is vented from 
system. 

.2 Ensure expansion tanks are properly pressurized. 

.3 Use water meter to record volume of water in system to 
+/- 0.5%. 

.4 Add chemicals under direct supervision of chemical 
treatment supplier. 

.5 Closed loop systems: circulate system cleaner at 60oC 
for at least 36 h. Drain as quickly as possible. Refill 
with water and inhibitors. Test concentrations and 
adjust to recommended levels. 

.6 Flush velocity in system mains and branches so as to 
ensure removal of debris. System pumps may be used for 
circulating cleaning solution provided that velocities 
are adequate. 

.7 Add chemical solution to system. 
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.8 Establish circulation, raise temperature slowly to 
maximum design. Circulate for 12h, ensuring flow in all 
circuits. Remove heat, continue to circulate until 
temperature is below 38°C. Drain as quickly as possible. 
Refill with clean water. Circulate for 6 h at design 
temperature. Drain and repeat procedures specified 
above. Flush through low point drains in system. Refill 
with clean water adding to sodium sulphite (test for 
residual sulphite). 

 
.8 Glycol Systems: 

.1 In addition to procedures specified above perform 
procedures specified herein. 

.2 Test to prove concentration will prevent freezing to 
minus 40°C Test inhibitor strength and include in 
procedural report. Refer to ASTM E202. 

 
3.2 START-UP OF HYDRONIC SYSTEMS 
 

.1 After cleaning is completed and system is filled: 
.1 Establish circulation and expansion tank level, set 

pressure controls. 
.2 Ensure air is removed. 
.3 Check pumps to be free from air, debris, possibility of 

cavitation when system is at design temperature. 
.4 Dismantle system pumps used for cleaning, inspect, 

replace worn parts, install new gaskets and new set of 
seals. 

.5 Clean out strainers repeatedly until system is clean. 

.6 Check water level in expansion tank with cold water with 
circulating pumps OFF and again with pumps ON. 

.7 Repeat with water at design temperature. 

.8 Check pressurization to ensure proper operation and to 
prevent water hammer, flashing, cavitation. Eliminate 
water hammer and other noises. 

.9 Bring system up to design temperature and pressure over 
a 48 hour period. 

.10 Adjust pipe supports, hangers, springs as necessary. 

.11 Monitor pipe movement, performance of expansion joints, 
loops, guides, anchors. 

.12 If bellows type expansion joints flex incorrectly, shut 
down system, re-align, repeat start-up procedures. 

.13 Re-tighten bolts, etc. using torque wrench, to 
compensate for heat-caused relaxation. Repeat several 
times during Commissioning. 

.14 Check operation of drain valves. 

.15 Adjust valve stem packings as systems settle down. 

.16 Fully open all balancing valves (except those that are 
factory-set). 

.17 Check operation of over-temperature protection devices 
on circulating pumps. 
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.18 Adjust alignment of piping at pumps to ensure 
flexibility, adequacy of pipe movement, absence of noise 
or vibration transmission. 

 
END OF SECTION 
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PART 1 - GENERAL 
 
1.1 RELATED SECTIONS 

 
.1 Related Sections: 

.1 Section 01 33 00 – Submittal Procedures. Section 
01 74 19 – Environmental and Waste  Management 
Plans. 

.2 Section 01 78 00 - Closeout Submittals. 

.3 Section 23 05 01 - Installation of P Pipework. 

.4 Section 23 08 01 - Performance Verification of 
Mechanical Piping Systems. 

.5 Section 23 08 02 - Cleaning and Start-Up of Mechanical 
Piping Systems. 

 
1.2 REFERENCES 
 

.1 American Society of Mechanical Engineers (ASME): 
.1 ASME B16.5-03, Pipe Flanges and Flanged  Fittings. 
.2 ASME B16.18-01, Cast Copper Alloy Solder  Joint 

Pressure Fittings. 
.3 ASME B16.22-01, Wrought Copper and Copper  Alloy 

Solder-Joint Pressure Fittings. 
.4 ASME B18.2.1-96, Square and Hex Bolts and  Screws 

Inch Series. 
 

.2 American Society for Testing and Materials International 
(ASTM): 
.1 ASTM A47/A47M-99 (2004), Standard Specification for 

Ferritic Malleable Iron  Castings. 
.2 ASTM A53/A53M-04, Standard Specification  for Pipe, 

Steel, Black and Hot-Dipped, Zinc Coated, Welded and 
Seamless. 

.3 ASTM B75M-99, Standard Specification for Seamless 
Copper Tube Metric. 

.4 ASTM B837-01, Standard Specification for  Seamless 
Copper Tube for Natural Gas and  Liquefied Petroleum 
(LP) Gas Fuel  Distribution Systems. 

 
.3 Canadian Standards Association (CSA International): 

.1 CSA W47.1-03, Certification of Companies for Fusion 
Welding of Steel. 

 
.4 Canadian Standards Association (CSA)/Canadian Gas 

Association (CGA): 
.1 CAN/CSA B149.1HB-00, Natural Gas and  Propane 

Installation Code Handbook. 
.2 CAN/CSA B149.2-00, Propane Storage and  Handling 

Code. 
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.5 Health Canada/Workplace Hazardous Materials Information 
System (WHMIS): 
.1 Material Safety Data Sheets (MSD 

 
1.3 SUBMITTALS 
 

.1 Submittals in accordance with Section 01 33 00 – Submittal 
Procedures. 

 
.2 Product Data: 

.1 Submit manufacturer's printed product  literature, 
specifications and datasheet for piping, fittings and 
equipment. 

.2 Indicate on manufacturer’s catalogue  literature 
following: valves. 

.3 Indicate VOC's for adhesive and solvents during 
application and curing. 

 
.3 Test Reports: submit certified test reports from approved 

independent testing laboratories indicating compliance with 
specifications for specified performance characteristics 
and physical properties. 

 
.4 Certificates: submit certificates signed by manufacturer 

certifying that materials comply with specified performance 
characteristics and physical properties. 

 
.5 Instructions: submit manufacturer's installation 

instructions. 
 

.6 Closeout Submittals: submit maintenance and engineering 
data for incorporation into manual specified in Section 
01 78 00 - Closeout Submittals. 

 
1.4 QUALITY ASSURANCE  
 

.1 Pre-Installation Meeting: 
.1 Convene pre-installation meeting one week  prior to 

beginning work of this Section and on-site 
installations. 
.1 Verify project requirements. 
.2 Review installation and substrate conditions. 
.3 Co-ordination with other building subtrades. 
.4 Review manufacturer's installation instructions 

and warranty requirements. 
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.2 Health and Safety: 
.1 Do construction occupational health and safety in 

accordance with Section 01 35 28 - Health and Safety 
Requirements. 

 
1.5 DELIVERY, STORAGE AND HANDLING 
 

.1 Waste Management and Disposal: 
.1 Separate waste materials for reuse and recycling in 

accordance with Section  01 74 19 – Environmental 
and Waste  Management Plans. 

.2 Remove from site and dispose of packaging materials at 
appropriate recycling facilities. 

.3 Collect and separate for disposal paper plastic 
polystyrene corrugated cardboard packaging material in 
appropriate on-site  bins for recycling in accordance 
with Waste Management Plan (WMP). 

.4 Separate for reuse and recycling and place  in 
designated containers Steel Metal Plastic waste in 
accordance with Waste Management Plan (WMP). 

.5 Divert unused metal materials from landfill to metal 
recycling facility as approved by Departmental 
Representative. 

 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

.1 Materials and products in accordance with Section 01 00 00 
– General Requirements. 

 
2.2 PIPE 
 

.1 Steel pipe: to ASTM A53/A53M, Schedule 40, seamless as 
follows: 
.1 NPS 1/2 to 2, screwed. 
.2 NPS2 1/2 and over, plain end. 

 
.2 Copper tube: to ASTM B837. 

 
2.3 JOINTING MATERIAL 
 

.1 Screwed fittings: pulverized lead paste. 
 
.2 Welded fittings: to CSA W47.1. 
 
.3 Flange gaskets: nonmetallic flat. 
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.4 Brazing: to ASTM B837. 
 

2.4 FITTINGS 
 

.1 Steel pipe fittings, screwed, flanged or welded: 
.1 Malleable iron: screwed, banded, Class 150. 
.2 Steel pipe flanges and flanged fittings: to ASME 

B16.5. 
.3 Welding: butt-welding fittings. 
.4 Unions: malleable iron, brass to iron, ground seat, to 

ASTM A47/A47M. 
.5 Bolts and nuts: to ASME B18.2.1. 
.6 Nipples: schedule 40, to ASTM A53/A53M. 

 
.2 Copper pipe fittings, screwed, flanged or soldered: 

.1 Cast copper fittings: to ASME B16.18. 

.2 Wrought copper fittings: to ASME B16.22. 
 
2.5 VALVES 
 

.1 Provincial Code approved, lubricated plug ball type. 
 
 
PART 3 – EXECUTION 
 
3.1 MANUFACTURER'S INSTRUCTIONS 
 

.1 Compliance: comply with manufacturer's written 
recommendations or specifications, including product 
technical bulletins, handling, storage and installation 
instructions, and datasheet. 

 
3.2 PIPING 

 
.1 Install in accordance with Section 23 05 01 - Installation 

of Pipework, applicable Provincial/Territorial Codes, 
CAN/CSA B149.1, CAN/CSA B149.2, supplemented as specified. 

 
.2 Install drip points: 

.1 At low points in piping system. 

.2 At connections to equipment. 
 

3.3 VALVES 
 

.1 Install valves with stems upright or horizontal unless 
otherwise approved by Consultant. 

 
.2 Install valves at branch take-offs to isolate pieces of 

equipment, and as indicated. 
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3.3 FIELD QUALITY CONTROL 
 

.1 Site Tests/Inspection: 
.1 Test system in accordance with CAN/CSA B149.1 CAN/CSA 

B149.2 and requirements of  authorities having 
jurisdiction. 

 
.2 Manufacturer's Field Services: 

.1 Have manufacturer of products supplied under this 
Section review work involved in  handling, 
installation/application,  protection and cleaning of 
its products, and  submit written reports, in 
acceptable format, to verify compliance of work with 
Contract. 

.2 Provide manufacturer's field services, consisting of 
product use recommendations  and periodic site 
visits for inspection of  product installation, in 
accordance with  manufacturer's instructions. 

.3 Schedule site visits to review work at stages listed: 
.1 After delivery and storage of products, and when 

preparatory work on which work of this Section 
depends is complete, but before installation 
begins. 

.2 Twice during progress of work at 25% and 60% 
complete. 

.3 Upon completion of work, after cleaning is 
carried out. 
 

.3 Obtain reports within 3 days of review and submit 
immediately to Departmental Representative. 

 
.4 Performance Verification: 

.1 Refer to Section 23 08 01 – Performance Verification 
of Mechanical Piping Systems. 

 
3.4 ADJUSTING 
 

.1 Purging: purge after pressure test in accordance with 
CAN/CSA B149.1 CAN/CSA B149.2. 

 
.2 Pre-Start-Up Inspections: 

.1 Check vents from regulators, control  valves, 
terminate outside building in approved location, 
protected against blockage, damage. 

.2 Check gas trains, entire installation is approved by 
authority having jurisdiction. 
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3.5 CLEANING 
 

.1 Cleaning: in accordance with Section 23 08 02 - Cleaning 
and Start-Up of Mechanical   Piping Systems CAN/CSA B149.1, 
CAN/CSA B149.2, supplemented as specified. 

 
.2 Perform cleaning operations as specified in Section and in 

accordance with manufacturer's recommendations. 
 
.3 Upon completion and verification of performance of 

installation, remove surplus materials, excess materials, 
rubbish, tools and equipment. 

 
END OF SECTION 
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PART 1 - GENERAL 
 
1.1 RELATED SECTIONS 
 

.1 Section 01 33 00 - Submittal Procedures. 
 

.2 Section 01 35 29 - Health and Safety Requirements. 
 

.3 Section 01 74 22 – Construction /Demolition Waste Management  
& Disposal 

 
.4 Section 01 77 00 - Closeout Submittals. 

 
.5 Section 01 91 13 – General Commissioning Requirements. 

 
1.2 REFERENCES 
 

.1 American Society of Heating Refrigeration and Air-Conditioning 
Consultants (ASHRAE). 
.1 Standard 90.1-2001 Energy Standard for Buildings Except 

Low-Rise Residential Buildings. 
 

.2 Electrical Equipment Manufacturers Advisory Council (EEMAC). 
 

.3 Canadian Standards Association (CSA International). 
.1 CAN/CSA-B214-01, Installation Code for Hydronic Heating 

Systems. 
 

.4 National Electrical Manufacturers Association (NEMA). 
.1 NEMA MG 1-2003, Motors and Generators. 

 
1.3 SUBMITTALS 
 

.1 Submittals in accordance with Section 01 33 00 - Submittal 
Procedures. 

 
.2 Submit shop drawings and product data in accordance with 

Section 01 33 00 - Submittal Procedures. 
 

.3 Submit manufacturer's detailed composite wiring diagrams for 
control systems showing factory installed wiring and equipment 
on packaged equipment or required for controlling devices or 
ancillaries, accessories and controllers. 

 
.4 Submit product data of pump curves for review showing point of 

operation. 
 

.5 Indicate piping, valves and fittings shipped loose by packaged 
equipment supplier, showing their final location in field 
assembly. 

 
.6 Provide maintenance data for incorporation into manual 

specified in Section 01 77 00 - Closeout Submittals. 
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1.4  HEALTH AND SAFETY 
 

.1 Do construction occupational health and safety in accordance 
with Section 01 35 29 - Health and Safety Requirements. 

 
1.5  WASTE MANAGEMENT AND DISPOSAL 
 

.1 Separate waste materials for reuse and recycling in accordance 
with Section 01 74 22 – Construction /Demolition Waste 
Management & Disposal. 

 
.2 Remove from site and dispose of packaging materials at 

appropriate recycling facilities. 
 

.3 Collect and separate for disposal paper, plastic, polystyrene 
and corrugated cardboard packaging material in appropriate on-
site bins for recycling in accordance with Waste Management 
Plan. 

 
.4 Separate for reuse and recycling and place in designated 

containers Steel Metal Plastic waste in accordance with Waste 
Management Plan. 

 
.5 Fold up metal banding, flatten and place in designated area 

for recycling. 
 
1.6  EXTRA MATERIALS 
 

.1 Provide maintenance materials in accordance with Section 
01 77 00 - Closeout Submittals. 

 
 
PART 2 - PRODUCTS 
 
2.1  EQUIPMENT 
 

.1 Do component selection and sizing to: 
.1 CAN/CSA-B214. 

 
2.2  IN-LINE CIRCULATORS 
 

.1 Volute: cast iron, with screwed or flanged design suction and 
discharge connections. 

 
.2 Impeller: non-metallic. 

 
.3 Shaft: ceramic with carbon bearings, EPDM gaskets and o-ring. 

 
.4 Seal assembly: no mechanical seal.  Cartridge type. 

 
.5 Motor: permanent split capacitor. 

 
.6 Capacity: as indicated on drawings. 
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.7 Design pressure: 860kPa. 
 
 
PART 3 – EXECUTION 
 
3.1  INSTALLATION 
 

.1 Do Work in accordance with CAN/CSA-B214. 
 

.2 In line circulators: install as indicated by flow arrows. 
Support at inlet and outlet flanges or unions. Install with 
bearing lubrication points accessible. 

 
.3 Ensure that pump body does not support piping or equipment. 

Provide stanchions or hangers for this purpose. Refer to 
manufacturer's installation instructions for details. 

  
.4 Install volute venting pet cock in accessible location. 

 
.5 Check rotation prior to start-up. 

 
.6 Install pressure gauge test cocks. 

 
3.2 START-UP  
 

.1 General: 
.1 In accordance with Section 01 91 13 – General 

Commissioning Requirements; supplemented as specified 
herein. 

.2 In accordance with manufacturer's recommendations. 
 

.2 Procedures: 
.1 Before starting pump, check that cooling water system 

over-temperature and other protective devices are 
installed and operative. 

.2 After starting pump, check for proper, safe operation. 

.3 Check installation, operation of mechanical seals, 
packing gland type seals. Adjust as necessary. 

.4 Check base for free-floating, no obstructions under 
base. 

.5 Run-in pumps for 12 continuous hours. 

.6 Verify operation of over-temperature and other 
protective devices under low- and no-flow condition. 

.7 Eliminate air from scroll casing. 

.8 Adjust water flow rate through water-cooled bearings. 

.9 Adjust flow rate from pump shaft stuffing boxes to 
manufacturer's recommendation. 

.10 Adjust alignment of piping and conduit to ensure true 
flexibility at all times. 

.11 Eliminate cavitation, flashing and air entrainment. 

.12 Adjust pump shaft seals, stuffing boxes, glands. 

.13 Measure pressure drop across strainer when clean and 
with flow rates as finally set. 
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.14 Replace seals if pump used to degrease system or if pump 
used for temporary heat. 

.15 Verify lubricating oil levels. 
 
3.2 PERFORMANCE VERIFICATION (PV) 
 

.1 General: 
.1 In accordance with Section 01 91 13 – General 

Commissioning Requirements, supplemented as specified 
herein. 

.2 In accordance with manufacturer’s recommendations. 
 

.2 Exclusions: 
.1 This paragraph does not apply to small in-line 

circulators. 
 

.3 Assumptions: these PV procedures assume that: 
.1 Manufacturer's performance curves are accurate. 
.2 Valves on pump suction and discharge provide tight 

shut-off. 
 

.4 Net Positive Suction Head (NPSH): 
.1 Application: measure NPSH for pumps which operate on 

open systems and with water at elevated temperatures. 
.2 Measure using procedures prescribed in the Standard. 
.3 Where procedures do not exist, discontinue PV, report to 

Consultant and await instructions. 
 

.5 Multiple Pump Installations - Series and Parallel: 
.1 Repeat PV procedures specified above for pump 

performance and pump BHP for combinations of pump 
operations. 

 
.6 Mark points of design and actual performance at design 

conditions as finally set upon completion of TAB. 
 

.7 Commissioning Reports: In accordance with Section 01 91 13 – 
General Commissioning Requirements reports supplemented as 
specified herein. Reports to include: 
.1 Record of point(s) of actual performance at maximum and 

minimum conditions and for single and parallel operation 
as finally set at completion of commissioning on pump 
curves. 

.2 Report forms as specified Section 01 91 13 – General 
Commissioning Requirements. 

.3 Pump performance curves (family of curves). 
 

END OF SECTION 
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