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General
ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 00 10 - General Instructions.
Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for
ductwork, insulation.
Shop Drawings:
A Submit drawings in accordance with Section 01 00 10 - General Instructions.
CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 00 10 - General Instructions.
A Site records:
1 Departmental Representative will provide 1 set of reproducible

mechanical drawings. Provide sets of white prints as required for each
phase of work. Mark changes as work progresses and as changes occur.

2 Transfer information to reproducibles, revising reproducibles to show
work as actually installed.
3 Use different colour waterproof ink for each service.
4 Make available for reference purposes and inspection.
2 Submit copies of as-built drawings for inclusion in final TAB report.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 00 10 — General
Instructions and with manufacturer's written instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

.1 Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.

2 Store and protect from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Packaging Waste Management: remove for reuse of crates, packaging materials, pallets,
and padding as specified in Section 01 00 10 — General Instructions.

Products

MATERIALS
Not used.
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Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for installation in accordance with
manufacturer’s written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

3 Proceed with installation only after unacceptable conditions have been remedied.

SYSTEM CLEANING

Clean interior and exterior of all systems including strainers. Vacuum interior of
ductwork and air handling units.

CLEANING

Progress Cleaning: clean in accordance with Section 01 00 10 - General Instructions.
1 Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 00 10 - General Instructions.

Waste Management: separate waste materials for recycling in accordance with
Section 01 00 10 - General Instructions.

A Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

PROTECTION

Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.

END OF SECTION
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General

RELATED SECTIONS
Section 23 05 00 — Common Work Results for HVAC.

REFERENCE STANDARDS

Canadian General Standards Board (CGSB)

A CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.
Canadian Standards Association (CSA International)

A CSA B139-04, Installation Code for Oil Burning Equipment.
Green Seal Environmental Standards (GSES)

.1 Standard GS-11-2008, 2nd Edition, Environmental Standard for Paints and
Coatings.

National Research Council Canada (NRC)
A National Fire Code of Canada 2015 (NFC).

ACTION AND INFORMATIONAL SUBMITTALS

Provide submittals in accordance with Section 01 00 10 - General Instructions.

Product Data:

1 Provide manufacturer's printed product literature, specifications and datasheets
for piping and equipment and include product characteristics, performance
criteria, physical size, finish and limitations.

QUALITY ASSURANCE

Sustainability Standards Certification:

A Low-Emitting Materials: provide listing of sealants, coatings used in building,
comply with VOC and chemical component limits or restriction requirements.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section with manufacturer's
written instructions Section 01 00 10 - General Instructions.

Delivery and Acceptance Requirements:

A Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.

Packaging Waste Management: remove for reuse of padding, pallets, packaging
materials, crates in accordance with Section 01 00 10 - General Instructions.
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Products

MATERIAL

Sealants:

1 Sealants: maximum VOC limit to GSES GS-36.
Sealants: maximum VOC limit to GSES GS-36.
Adhesives: maximum VOC limit to GSES GS-36.

Execution

APPLICATION

Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.

CONNECTIONS TO EQUIPMENT

In accordance with manufacturer's instructions unless otherwise indicated.

Use valves and either unions or flanges for isolation and ease of maintenance and
assembly.

Use double swing joints when equipment mounted on vibration isolation and when piping
subject to movement.
CLEARANCES

Provide clearance around systems, equipment and components for observation of
operation, inspection, servicing, maintenance and as recommended by manufacturer and
National Fire Code of Canada, CSA B139.

Provide space for disassembly, removal of equipment and components as CSA B139 as
indicated, recommended by manufacturer without interrupting operation of other system,
equipment, components.

DRAINS

Install piping with grade in direction of flow except as indicated.

Install drain valve at low points in piping systems, at equipment and at section isolating
valves.

Pipe each drain valve discharge separately to above floor drain.
1 Discharge to be visible.

Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end
male thread, cap and chain.
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DIELECTRIC COUPLINGS
General: compatible with system, to suit pressure rating of system.
Locations: where dissimilar metals are joined.

NPS 2 and under: isolating unions or bronze valves.

PIPEWORK INSTALLATION

Install pipework to CSA B139.

Screwed fittings jointed with Teflon tape.

Protect openings against entry of foreign material.

Install to isolate equipment and allow removal without interrupting operation of other
equipment or systems.

Assemble piping using fittings manufactured to ANSI standards.

Saddle type branch fittings may be used on mains if branch line is no larger than half size
of main.

1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line
prior to welding saddle.

Install exposed piping, parallel or perpendicular to building lines.

Install concealed pipework to minimize furring space, maximize headroom, conserve
space.

Slope piping, except where indicated, in direction of flow for positive drainage and
venting.

Group piping wherever possible and as indicated.
Ream pipes, remove scale and other foreign material before assembly.
Use eccentric reducers at pipe size changes to ensure positive drainage and venting.

Provide for thermal expansion as indicated.

Valves:

1 Install in accessible locations.

2 Remove interior parts before soldering.
3 Install with stems above horizontal position unless indicated.

4 Valves accessible for maintenance without removing adjacent piping.

5 Use ball valves at branch take-offs for isolating purposes except where specified.
Check Valves:
A Install swing check valves in horizontal lines on discharge of pumps and as

indicated.
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FLUSHING OUT OF PIPING SYSTEMS

Before start-up, clean interior of piping systems in accordance with requirements of
Section 01 00 10 - General Instructions.

Preparatory to acceptance, clean and refurbish equipment and leave in operating
condition.
PRESSURE TESTING OF EQUIPMENT AND PIPEWORK

Advise Departmental Representative 48 hours minimum prior to performance of pressure
tests.

Pipework: test as specified in relevant sections of heating, ventilating and air
conditioning work.

Maintain specified test pressure without loss for 4 hours minimum unless specified for
longer period of time in relevant mechanical sections.

Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.

Conduct tests in presence of Departmental Representative.

Pay costs for repairs or replacement, retesting, and making good. Departmental
Representative to determine whether repair or replacement is appropriate.

Insulate or conceal work only after approval and certification of tests by Departmental
Representative.

EXISTING SYSTEMS

Connect into existing piping systems at times approved by Departmental Representative.

Request written approval by Departmental Representative 10 days minimum, prior to
commencement of work.

Be responsible for damage to existing plant by this work.

CLEANING
Clean in accordance with Section 01 00 10 - General Instructions.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

Waste Management: separate waste materials for recycling in accordance with
Section 01 00 10 - General Instructions.

END OF SECTION
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General

RELATED SECTIONS
Section 22 05 00 — Common Work Results for Plumbing.

REFERENCE STANDARDS

American National Standards Institute (ANSI)/American Society of Mechanical
Engineers (ASME)

1 ANSI/ASME B1.20.1-1983(R2006), Pipe Threads, General Purpose (Inch).
2 ANSI/ASME B16.18-2001, Cast Copper Alloy Solder Joint Pressure Fittings.

ASTM International

A ASTM B62-02, Standard Specification for Composition Bronze or Ounce Metal
Castings.

Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)
.1 MSS-SP-80-2008, Bronze Gate Globe, Angle and Check Valves.

ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 00 10 — General Instructions.
Product Data:

A Provide manufacturer's printed product literature and data sheets for equipment
and systems and include product characteristics, performance criteria, physical
size, finish and limitations.

Shop Drawings:

A Submit drawings in accordance with Section 01 00 10 — General Instructions.
2 Submit data for valves specified in this Section.

CLOSEOUT SUBMITTALS

Provide maintenance data for incorporation into manual specified in Section 01 00 10 —
General Instructions.

MAINTENANCE MATERIAL SUBMITTALS
Extra Materials/Spare Parts:

1 Furnish following spare parts:
A 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.



Project N°RR-197 Section 23 05 23.01
VALVES - BRONZE

Page 2 of 3
2 Tools:
1 Furnish special tools for maintenance of systems and equipment.
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section 01 00 10 — General
Instructions with manufacturer's written instructions.
2 Delivery and Acceptance Requirements:
A Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.
3 Packaging Waste Management: remove for reuse of crates, pallets, padding, packaging
materials in accordance with Section 01 00 10 — General Instructions.
Part 2 Products
2.1 MATERIALS
A Valves:
1 Except for specialty valves, to be single manufacturer.
2 Products to have CRN registration numbers.
2 End Connections:
1 Connection into adjacent piping/tubing:
1 Copper tube systems: solder ends to ANSI/ASME B16.18.
3 Check Valves:
1 Requirements common to check valves, unless specified otherwise:
A Standard specification: MSS SP-80.
2 Connections: screwed with hexagonal shoulders.
2 NPS 2 and under, swing type, bronze disc:
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.
4 Ball Valves:
A NPS 2 and under:
1 Body and cap: cast high tensile bronze to ASTM B62.
2 Pressure rating: Class125, 860 kPa steam.
3 Connections: screwed ends to ANSI B1.20.1 and with hexagonal

shoulders.
Stem: tamperproof ball drive.
.5 Stem packing nut: external to body.
Ball and seat: replaceable stainless steel solid ball and Teflon seats.
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v Stem seal: TFE with external packing nut.
.8 Operator: removable lever handle.
Execution
INSTALLATION

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

Remove internal parts before soldering.

Install valves with unions at each piece of equipment arranged to allow servicing,
maintenance, and equipment removal.

CLEANING

Clean in accordance with Section 01 00 10 — General Instructions.

A Remove surplus materials, excess materials, rubbish, tools and equipment.

Waste Management: separate waste materials for recycling in accordance with Section
01 00 10 — General Instructions.

END OF SECTION
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General

RELATED SECTIONS
Section 23 05 00 - Common Work Results for HVAC.

REFERENCE STANDARDS

American Society of Mechanical Engineers (ASME)
A ASME B31.1-07, Power Piping.

ASTM International

A ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs,
60,000 PSI Tensile Strength.

2 ASTM A563-07a, Standard Specification for Carbon and Alloy Steel Nuts.
Factory Mutual (FM)
Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)

A MSS SP58-2002, Pipe Hangers and Supports - Materials, Design and
Manufacture.

2 MSS SP69-2003, Pipe Hangers and Supports - Selection and Application.
National Research Council Canada (NRC)

A National Plumbing Code of Canada 2015 (NPC).

Underwriter's Laboratories of Canada (ULC)

ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 00 10 - General Instructions.
Product Data:

A Provide manufacturer's printed product literature and data sheets for hangers and
supports and include product characteristics, performance criteria, physical size,
finish and limitations.

Shop Drawings:
A Submit drawings in accordance with Section 01 00 10 - General Instructions.
2 Submit shop drawings for:
1 Hangers and supports.
Certificates:
A Submit certificates signed by manufacturer certifying that materials comply with

specified performance characteristics and physical properties.
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Manufacturers' Instructions:
1 Provide manufacturer's installation instructions.
1 Departmental Representative will make available 1 copy of systems

supplier's installation instructions.

CLOSEOUT SUBMITTALS

Provide maintenance data for incorporation into manual specified in Section 01 00 10 -
General Instructions.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 00 10 - General
Instructions with manufacturer's written instructions.

Delivery and Acceptance Requirements:

A Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.

Packaging Waste Management: remove for reuse of crates, pallets, padding, packaging
materials in accordance with Section 01 00 10 - General Instructions.

Products

SYSTEM DESCRIPTION

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 Design hangers and supports to support systems under conditions of operation,

allow free expansion and contraction, prevent excessive stresses from being
introduced into pipework or connected equipment.

GENERAL

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

Use components for intended design purpose only. Do not use for rigging or erection

purposes.

PIPE HANGERS

Finishes:

1 Pipe hangers and supports: galvanized after manufacture.
2 Use hot dipped galvanizing process.
3 Ensure steel hangers in contact with copper piping are epoxy coated.
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Upper attachment to concrete:

A 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 to
MSS SP69.

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.

Pipe attachments: material to MSS SP58:

A Attachments for steel piping: carbon steel galvanized.

2 Attachments for copper piping: copper plated black steel.
3 Use insulation shields for hot pipework.

4 Oversize pipe hangers and supports.

Adjustable clevis: material to MSS SP69 UL listed, clevis bolt with nipple spacer and
vertical adjustment nuts above and below clevis.

U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.

A Finishes for copper, glass, brass or aluminum pipework: galvanized , with formed
portion plastic coated.

Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.

RISER CLAMPS

Copper pipe: carbon steel copper plated to MSS SP58, type 42.
Bolts: to ASTM A307.

Nuts: to ASTM A563.

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

Install in accordance with:

1 Manufacturer's instructions and recommendations.
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2 Clamps on riser piping:

A Support independent of connected horizontal pipework using riser clamps and

riser clamp lugs welded to riser.

2 Bolt-tightening torques to industry standards.
3 Clevis plates:

.1 Attach to concrete with 4 minimum concrete inserts, one at each corner.
4 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: to National Plumbing Code of Canada (NPC), Provincial Code
authority having jurisdiction.

2 Copper piping: up to NPS 1/2: every 1.5 m.
3 Within 300 mm of each elbow.

Maximum Pipe Size : NPS Maximum Spacing Copper
up to 1-1/4 1.8 m
1-1/2 24 m
2 24 m
34 HANGER INSTALLATION

A 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.

3.5 FINAL ADJUSTMENT
1 Adjust hangers and supports:

A Ensure that rod is vertical under operating conditions.
2 Equalize loads.

2 Adjustable clevis:

A Tighten hanger load nut securely to ensure proper hanger performance.
2 Tighten upper nut after adjustment.
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3.6 CLEANING
A Clean in accordance with Section 01 00 10 - General Instructions.
A Remove surplus materials, excess materials, rubbish, tools and equipment.
2 Waste Management: separate waste materials for recycling in accordance with Section

01 00 10 - General Instructions.

END OF SECTION
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General

RELATED SECTIONS
Section 23 05 00 — Common Work Results for HVAC.

REFERENCE STANDARDS
Canadian General Standards Board (CGSB)
1 CAN/CGSB-24.3-92, Identification of Piping Systems.

ACTION AND INFORMATIONAL SUBMITTALS

Product Data:

Submittals: in accordance with Section 01 00 10 - General Instructions.

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

A Submit samples in accordance with Section 01 00 10 - General Instructions.
2 Samples to include nameplates, labels, tags, lists of proposed legends.

QUALITY ASSURANCE

Quality assurance submittals: submit following in accordance with Section 01 00 10 -
General Instructions.

Health and Safety:

A Do construction occupational health and safety in accordance with
Section 01 35 29.06- Health and Safety Requirements.

DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading:

.1 Deliver, store and handle in accordance with Section 01 00 10 - General
Instructions.

2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.

Waste Management and Disposal:

1 Construction/Demolition Waste Management and Disposal: separate waste
materials for recycling in accordance with Section 01 00 10 - General
Instructions.

2 Dispose of unused paint, coating material at official hazardous material

collections site approved by Departmental Representative.

3 Do not dispose of unused paint, coating material into sewer system, into streams,
lakes, onto ground or in locations where it will pose health or environmental
hazard.
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Part 2 Products
2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES
A Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by
manufacturer.
2 Lettering and numbers 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
A Colours:
A Hazardous: red letters, white background.
2 Elsewhere: black letters, white background (except where required otherwise by
applicable codes).
2 Construction:
.1 3 mm thick white anodized aluminum, matte finish, with square corners, letters
accurately aligned and machine engraved into core.
3 Sizes:
A Conform to following table:
Size # mm Sizes (mm) No. of Lines Height of Letters (mm)
1 10x 50 1 3
2 13x 75 1 5
3 13x75 2 3
4 20 x 100 1 8
5 20 x 100 2 5
6 20 x 200 1 8
7 25x 125 1 12
8 25x 125 2 8
9 35x200 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 PSPC Preventive Maintenance Support System (PMSS):

.1 Use arrangement of Main identifier, Source identifier, Destination identifier.
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.
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2.3 EXISTING IDENTIFICATION SYSTEMS
A 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 Departmental
Representative.
24 IDENTIFICATION OF PIPING SYSTEMS
A 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 Legend:
A Block capitals to sizes and colours listed in CAN/CGSB 24.3.
3 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.
4 Extent of background colour marking:
A To full circumference of pipe or insulation.
2 Length to accommodate pictogram, full length of legend and arrows.
.5 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 Other pipes: pressure sensitive plastic-coated cloth with protective overcoating,

waterproof contact adhesive undercoating, suitable for ambient of 100% RH and

continuous operating temperature of 150 degrees C and intermittent temperature
of 200 degrees C.

.6 Colours and Legends:

A Where not listed, obtain direction from Departmental Representative.
2 Colours for legends, arrows: to following table:

Background colour: Legend, arrows:

Yellow BLACK

Green WHITE

Red WHITE
3 Background colour marking and legends for piping systems:

Contents Background colour marking Legend

Waste water

Green WASTE WATER
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IDENTIFICATION DUCTWORK SYSTEMS
50 mm high stencilled letters and directional arrows 150 mm long x 50 mm high.

Colours: back, or co-ordinated with base colour to ensure strong contrast.

VALVES, CONTROLLERS
Brass tags with 12 mm stamped identification data filled with black paint.

CONTROLS COMPONENTS IDENTIFICATION

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

Inscriptions to include function and (where appropriate) fail-safe position.

LANGUAGE
Identification in French and English.

Use one nameplate and label for both languages.

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

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

Identify systems, equipment to conform to PSPC PMSS.

NAMEPLATES
Locations:

1 In conspicuous location to facilitate easy reading and identification from
operating floor.

Protection:

1 Do not paint, insulate or cover.

LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS

On long straight runs 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.

Adjacent to each change in direction.

At least once in each small room through which piping or ductwork passes.
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On both sides of visual obstruction or where run is difficult to follow.
On both sides of separations such as walls, floors, partitions.

Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at
entry and exit points, and at access openings.

At beginning and end points of each run and at each piece of equipment in run.

At point immediately upstream of major manually operated or automatically controlled
valves, and dampers. Where this is not possible, place identification as close as possible,
preferably on upstream side.

Identification easily and accurately readable from usual operating areas and from access
points.

1 Position of identification 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.

VALVES

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.

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.

Number valves in each system consecutively.

CLEANING
Proceed in accordance with Section 01 00 10 - General Instructions.

Upon completion and verification of performance of installation, remove surplus
materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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General

RELATED SECTIONS
Section 23 05 00 — Common Work Results for HVAC.
Section 23 05 29 — Hangers and Supports for HVAC Piping and Equipment.

REFERENCE STANDARDS
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)

1 ANSI/ASHRAE/IESNA 90.1-04, SI; Energy Standard for Buildings Except
Low-Rise Residential Buildings.

ASTM International Inc.

1 ASTM C335-05ael, Standard Test Method for Steady State Heat Transfer
Properties of Pipe Insulation.

2 ASTM C449/C449M-00, Standard Specification for Mineral Fiber-Hydraulic-
Setting Thermal Insulating and Finishing Cement.

3 ASTM C612-04¢1, Standard Specification for Mineral Fiber Block and Board
Thermal Insulation.

4 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing
Materials for Thermal Insulation.

Canadian General Standards Board (CGSB)

A CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for Pipe,
Duct and Equipment Thermal Insulation.

Green Seal Environmental Standards (GSES)

.1 Standard GS-36-00, Commercial Adhesives.

Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005).
Underwriters Laboratories of Canada (ULC)

A CAN/ULC-S102-03, Method of Test for Surface Burning Characteristics of
Building Materials and Assemblies.

DEFINITIONS

For purposes of this section:

A "CONCEALED" - insulated mechanical services and equipment in suspended
ceilings and non-accessible chases and furred-in spaces.

2 "EXPOSED" - means "not concealed" as previously defined.

3 Insulation systems - insulation material, fasteners, jackets, and other accessories.

TIAC Codes:

1 CRD: Code Round Ductwork,

2 CRF: Code Rectangular Finish.
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14 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 00 10 — General Instructions.
2 Product Data:
A Provide manufacturer's printed product literature and datasheets for duct

insulation, and include product characteristics, performance criteria, physical
size, finish and limitations.

A Description of equipment giving manufacturer's name, type, model, year
and capacity.

2 Details of operation, servicing and maintenance.

3 Recommended spare parts list.

3 Shop Drawings:

1 Submit drawings in accordance with Section 01 00 10 — General Instructions.
4 Samples:
A Submit for approval: complete assembly of each type of insulation system,

insulation, coating, and adhesive proposed.
2 Mount sample on 12 mm plywood board.

3 Affix typewritten label beneath sample indicating service.
.5 Manufacturers' Instructions:
1 Provide manufacture's written duct insulation jointing recommendations. and

special handling criteria, installation sequence, cleaning procedures.

1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle in accordance with Section 01 00 10 — General Instructions.
2 Deliver materials to site in original factory packaging, labelled with manufacturer's name,

address and ULC markings.

3 Packaging Waste Management: remove for reuse of padding, pallets, crates, packaging
materials in accordance with Section 01 00 10 — General Instructions.

Part 2 Products

2.1 FIRE AND SMOKE RATING
1 To CAN/ULC-S102:

A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.

2.2 INSULATION
A Mineral fibre: as specified includes glass fibre, rock wool, slag wool.

2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C335.
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Part 3

3.1

3.2

3.3

DUCT INSULATION
Page 3 of 4

TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour

retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).

JACKETS

Canvas:

1 220 gm/m’cotton, plain weave, treated with dilute fire retardant lagging adhesive
to ASTM C921.

ACCESSORIES

Vapour retarder lap adhesive:

A Water based, fire retardant type, compatible with insulation.
A Maximum VOC limit 200g/L GSES GS-36.

Indoor Vapour Retarder Finish:

1 Vinyl emulsion type acrylic, compatible with insulation.
Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
Contact adhesive: quick-setting

A Maximum VOC limit 250g/L to GSES GS-36.

Execution

APPLICATION

Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.

PRE-INSTALLATION REQUIREMENTS

Pressure test ductwork systems complete, witness and certify.

Ensure surfaces are clean, dry, free from foreign material.

INSTALLATION

Install in accordance with TIAC National Standards.

Apply materials in accordance with manufacturers instructions and as indicated.
Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
A Ensure hangers, and supports are outside vapour retarder jacket.

Hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for
HVAC Piping and Equipment.

A Apply high compressive strength insulation where insulation may be compressed
by weight of ductwork.

Fasteners: install at 300 mm on centre in horizontal and vertical directions, minimum 2
rows each side.
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34 DUCTWORK INSULATION SCHEDULE
A Insulation types and thicknesses: conform to following table:
TIAC Code Vapour Retarder Thickness (mm)
Exhaust duct C-1 yes 25
2 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse:
.1 Use TIAC code C-1 insulation, scored to suit diameter of duct.
1 Finishes: conform to following table:
TIAC Code TIAC Code
Rectangular Round
Indoor, exposed and 2 concealed | CRF/2 CRD/3
3.5 CLEANING
A Clean in accordance with Section 01 00 10 General Instructions.
A Remove surplus materials, excess materials, rubbish, tools and equipment.
2 Waste Management: separate waste materials for recycling in accordance with

Section 01 00 10 — General Instructions.

END OF SECTION
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General

RELATED REQUIREMENTS
Section 23 05 00 — Common Work Results for HVAC.
Section 23 05 29 — Hangers and Supports for HVAC Piping and Equipment.

REFERENCE STANDARDS
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
ASTM International

1 ASTM A653/A653M-11, Standard Specification for Steel Sheet, Zinc Coated
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.

Green Seal Environmental Standards (GS)
.1 GS-36-11, Standard for Adhesives for Commercial Use.
National Fire Protection Association (NFPA)

A NFPA 90A-12, Standard for the Installation of Air-Conditioning and Ventilating
Systems.

2 NFPA 90B-12, Standard for the Installation of Warm Air Heating and Air-
Conditioning Systems.

Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)

.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2005.
2 SMACNA HVAC Air Duct Leakage Test Manual, 2012.
3 IAQ Guideline for Occupied Buildings Under Construction 2007.

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 00 10 — General Instructions.
Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for
metal ducts and include product characteristics, performance criteria, physical
size, finish and limitations.

Shop Drawings:
A Submit drawings in accordance with Section 01 00 10 — General Instructions.
Test and Evaluation Reports:

A Certification of Ratings:
A Catalogue or published ratings to be those obtained from tests carried out
by manufacturer or independent testing agency signifying adherence to
codes and standards.
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Part 2

2.1

1

METAL DUCTS - LOW PRESSURE TO 500 PA
Page 2 of 4
DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section with manufacturer's
written instructions and Section 01 00 00 — General Instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

1 Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.

2 Store and protect metal ducts from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

Packaging Waste Management: remove for reuse of pallets, crates, padding, packaging
materials as specified in Section 01 00 10 — General Instructions.

Products

SEAL CLASSIFICATION

Classification as follows:

Maximum Pressure Pa SMACNA Seal Class

500

C

250

C

125

C

2.2

2.3

24

2.5

Seal classification:

A Class C: transverse joints and connections made air tight with tape, sealant,
gaskets, or combination thereof. Longitudinal seams unsealed.

SEALANT

Sustainability Characteristics:

A Adhesives and sealants: VOC limit 250g/L. maximum to GS-36.

Sealant: oil resistant, water borne, polymer type flame resistant duct sealant. Temperature

range of minus 30 degrees C to plus 93degrees C.

TAPE

Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.

DUCT LEAKAGE
In accordance with SMACNA HVAC Air Duct Leakage Test Manual.

FITTINGS
Fabrication: to SMACNA.
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2 Radiused elbows:
A Rectangular: centreline radius: 1.5 times width of duct.
3 Transitions:
A Diverging: 20 degrees maximum included angle.
2 Converging: 30 degrees maximum included angle.
2.6 GALVANIZED STEEL
1 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.
2 Thickness, fabrication and reinforcement: to SMACNA.
3 Joints: to SMACNA.
2.7 HANGERS AND SUPPORTS
A Hangers and Supports: in accordance with Section 23 05 29- Hangers and Supports for
HVAC Piping and Equipment.
A Strap hangers: of same material as duct but next sheet metal thickness heavier
than duct.
A Maximum size duct supported by strap hanger: 500.
2 Hanger configuration: to SMACNA.
3 Hangers: galvanized steel angle with galvanized steel rods to SMACNA
following table:
Duct Size Angle Size Rod Size
(mm) (mm) (mm)
up to 750 25x25x3 6
751 to 1050 40x40x3 6
4 Upper hanger attachments:
A For concrete: manufactured concrete inserts.
Part 3 Execution
3.1 EXAMINATION
1 Verification of Conditions: verify that conditions of substrate previously installed under

other Sections or Contracts are acceptable for metal duct installation in accordance with
manufacturer's written instructions.
A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

3 Proceed with installation only after unacceptable conditions have been remedied.
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3.2 GENERAL
A Do work SMACNA, NFPA 90B, NFPA 90A, and as indicated.
2 Do not break continuity of insulation vapour barrier with hangers or rods.
A Insulate strap hangers 100 mm beyond insulated duct.
3 Support risers in accordance with SMACNA.
4 Install proprietary manufactured flanged duct joints in accordance with manufacturer's
instructions.
33 HANGERS
A Strap hangers: install in accordance with SMACNA.
2 Angle hangers: complete with locking nuts and washers.
3 Hanger spacing: in accordance with SMACNA and as follows:
Duct Size Spacing
(mm) (mm)
to 1500 3000
1501 and over 2500
34 SEALING AND TAPING
1 Apply sealant in accordance with to manufacturer's recommendations and SMACNA.
2 Bed tape in sealant and recoat with minimum of 1 coat of sealant to manufacturers
recommendations.
3.5 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 00 10 — General Instructions.
1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 00 10- General Instructions.
3 Waste Management: separate waste materials for recycling in accordance with Section 01

00 10 — General Instructions.

1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

END OF SECTION
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