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Part 1 General
1.1 SCOPE OF WORK (MECHANICAL)

1 Installation of New Fan Coils (8 locations)

1 Confirm location of existing HWS/HWR pipes.

2 Remove and dispose of existing steel enclosure at the end of the range
hallway.

3 Drain, remove, and dispose of radiant panel tubing in hallway and cap
HWS/HWR branch to this section.

A4 Supply and install prefabricated steel frame for new security enclosure as
shown on drawings. Supply and install new fan coil, anchoring the fan
coil to the concrete ceiling and wall.

5 Connect new fan coil to main HWS and HWR distribution loops with
new pipe, new manual shut off valves and new solenoid valve on supply
line.

.6 Supply and installation of new 24 VVDC power supply and control wiring
per Division 26. Connection and configuration of controls systems per
Division 25.

T Install return air ducting. Install security supply and return grilles.

8 Install new steel security panels on steel frames.

2 Installation of New Control Dampers (8 Locations)

Nl Remove weather hood, exhaust fan, damper actuator, control damper,
metal flashing and interior grille/diffuser. Dispose of existing control
damper and control damper actuator.

2 Install new control damper and new actuator. Reinstall all other
components in the assembly, sealing and insulating the assembly during
reinstallation to satisfy the installation criteria provided on drawings.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

13

14

Submit in accordance with Section 01 33 00 - Submittal Procedures.

CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 78 00 - Closeout Submittals.

Operation and Maintenance Data: submit operation and maintenance data for
incorporation into manual.

1 Operation and maintenance manual approved by, and final copies deposited with,
Departmental Representative before final inspection.

MAINTENANCE MATERIAL SUBMITTALS
Submit in accordance with Section 01 78 00 - Closeout Submittals.
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15 DELIVERY, STORAGE AND HANDLING
1 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.
2 Storage and Handling Requirements:
1 Store materials off ground indoors in dry location 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.
Part 2 Products
2.1 MATERIALS

1 As specified in Division 23 Sections.

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 installation in accordance with
manufacturer's written instructions.

1 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

and after receipt of written approval to proceed from Departmental
Representative.

3.2 PAINTING REPAIRS AND RESTORATION
1 Do painting in accordance with Section 09 91 23 - Interior Painting.

Prime and touch up marred finished paintwork to match original.

3 Restore to new condition, finishes which have been damaged.
3.3 SYSTEM CLEANING
1 Clean interior and exterior of all systems including strainers. Vacuum interior of

ductwork and air handling units.

3.4 DEMONSTRATION

1 Departmental Representative will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.
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35 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning
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 74 11 - Cleaning
3.6 PROTECTION

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

END OF SECTION
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Part1 General

11 NOT USED

1.2 REFERENCES

1 Canadian General Standards Board (CGSB)

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

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

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

4 National Fire Code of Canada (NFCC 2015)

1.3 ACTION AND INFORMATIONAL SUBMITTALS
1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 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.

1.4 QUALITY ASSURANCE
A Sustainability Standards Certification:

1 Low-Emitting Materials: provide listing of sealants coatings used in building,

comply with VOC and chemical component limits or restriction requirements.
15 DELIVERY, STORAGE AND HANDLING
A Delivery and Acceptance Requirements:

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

Part 2 Products

2.1 MATERIAL
1 Piping per Section 23 21 13 02.
2 Paint: zinc-rich to CAN/CGSB-1.181.

1 Primers, Paints, Coating: in accordance with manufacturer's recommendations
for surface conditions.
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3 Sealants: in accordance with Section 07 92 00 - Joint Sealants.
A4 Fire Stopping: in accordance with Section 07 84 00 - Fire Stopping
Part 3 Execution
3.1 APPLICATION
1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.
3.2 CONNECTIONS TO EQUIPMENT
A In accordance with manufacturer's instructions unless otherwise indicated.
2 Use valves and either unions or flanges for isolation and ease of maintenance and
assembly.
3 Use double swing joints when equipment mounted on vibration isolation and when piping
subject to movement.
3.3 CLEARANCES
1 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.
2 Provide space for disassembly, removal of equipment and components as recommended
by manufacturer without interrupting operation of other system, equipment, components.
3.4 DRAINS
1 Install piping with grade in direction of flow except as indicated.
2 Install drain valve at low points in piping systems, at equipment and at section isolating
valves.
3 Pipe each drain valve discharge separately to above floor drain.
1 Discharge to be visible.
4 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end
male thread, cap and chain.
3.5 AIR VENTS
1 Install manual air vents to CSA B139
Install isolating valve at each automatic air valve.
3 Install drain piping to approved location and terminate where discharge is visible.
3.6 PIPEWORK INSTALLATION
1 Install pipework to CSA B139.
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2

.10
A1
12
13
14

3.7

3.8

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, equipment, rectangular cleanouts and similar items 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.

Install, except where indicated, to permit separate thermal insulation of each pipe.
Group piping wherever possible

Ream pipes, remove scale and other foreign material before assembly.

Use eccentric reducers at pipe size changes to ensure positive drainage and venting.

Valves:

1 Install in accessible locations.

2 Remove interior parts before soldering.

3 Install with stems above horizontal position unless indicated.

A4 Valves accessible for maintenance without removing adjacent piping.
5 Install globe valves in bypass around control valves.

PREPARATION FOR FIRE STOPPING

Install firestopping within annular space between pipes, ducts, insulation and adjacent
fire separation in accordance with Section 07 84 00 - Fire Stopping.

Uninsulated unheated pipes not subject to movement: no special preparation.

Uninsulated heated pipes subject to movement: wrap with non-combustible smooth
material to permit pipe movement without damaging fires topping material or installation.

Insulated pipes and ducts: ensure integrity of insulation and vapour barriers.

FLUSHING OUT OF PIPING SYSTEMS

Before start-up, clean interior of piping systems in accordance with requirements of
Section 01 74 11 - Cleaning supplemented as specified in relevant mechanical sections.
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2 Preparatory to acceptance, clean and refurbish equipment and leave in operating
condition, including replacement of filters in piping systems.
3.9 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK
1 Advise Departmental Representative 48 hours minimum prior to performance of pressure
tests.
2 Pipework: test as specified in relevant sections of heating, ventilating and air
conditioning work.
3 Maintain specified test pressure without loss for 4 hours minimum unless specified for
longer period of time in relevant mechanical sections.
A4 Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.
5 Conduct tests in presence of Departmental Representative
.6 Pay costs for repairs or replacement, retesting, and making good. Departmental
Representative to determine whether repair or replacement is appropriate.
T Insulate or conceal work only after approval and certification of tests by Departmental
Representative
3.10 EXISTING SYSTEMS
1 Connect into existing piping systems at times approved by Departmental Representative.
2 Request written approval by Departmental Representative 10 days minimum, prior to
commencement of work.
3 Be responsible for damage to existing plant by this work.
3.11 CLEANING
1 Clean in accordance with Section 01 74 11 - Cleaning.

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

END OF SECTION
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Part 1 General

11 NOT USED

1.2 REFERENCES

1.3

14

1.5

Part 2

2.1

2.2

Factory Mutual (FM)
Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)

1 MSS SP58, Pipe Hangers and Supports - Materials, Design and Manufacture.
2 MSS SP69, Pipe Hangers and Supports - Selection and Application.
3 MSS SP89, Pipe Hangers and Supports - Fabrication and Installation Practices.

Underwriter's Laboratories of Canada (ULC)

ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
Product Data:

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

CLOSEOUT SUBMITTALS

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

DELIVERY, STORAGE AND HANDLING
Deliver, store and handle materials in accordance with manufacturer's written instructions

Products

GENERAL
Fabricate hangers, supports and sway braces in accordance with MSS SP58.

PIPE HANGERS

Finishes:
1 Pipe hangers and supports: painted with zinc-rich paint after manufacture.
2 Use hot dipped galvanizing process

3 Ensure steel hangers in contact with copper piping are copper plated
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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 INSTALLATION
1 Install in accordance with:
1 Manufacturer’s instructions and recommendations.
3.3 HANGER SPACING
1 1.8m o/c and within 300 mm of elbow and unions and devices
3.4 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.

3.5 HORIZONTAL MOVEMENT

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

2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so
that rod hanger is vertical in the hot position.
3.6 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.

3.7 CLEANING
1 Clean in accordance with Section 01 74 11 - Cleaning
1 Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part1 General

11 NOT USED

1.2 REFERENCES

13

Part 2

2.1

2.2

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

QUALITY ASSURANCE

Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.

Health and Safety:

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

Products

MANUFACTURER'S EQUIPMENT NAMEPLATES

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

Lettering and numbers raised or recessed.
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.

SYSTEM NAMEPLATES

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

applicable codes).
Construction:

1 3 mm thick laminated plastic, matte finish, with square corners, letters accurately
aligned and machine engraved into core.
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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 13x75 1 5
3 13x 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.
A4 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):
i 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.
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 Departmental
Representative
2.4 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.

2.5 LANGUAGE
1 Identification in English



Public Works Government Services Canada

R.043722.003 Section 23 05 53.01
SMI - Unit 6 Mechanical Upgrade MECHANICAL IDENTIFICATION
Stony Mountain, MB Page 3
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 TIMING

1 Provide identification only after painting specified Section [09 91 23 - Interior Painting]
has been completed.
3.3 INSTALLATION
1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.

2 Provide ULC/CSA registration plates as required by respective agency.

3 Identify systems, equipment to conform to PWGSC PMSS.
3.4 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.
35 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.

Adjacent to each change in direction.
At least once in each small room through which piping or ductwork passes.
On both sides of visual obstruction or where run is difficult to follow.

On both sides of separations such as walls, floors, partitions.

o 1 dM W N

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.

8 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.



Public Works Government Services Canada

R.043722.003 Section 23 05 53.01
SMI - Unit 6 Mechanical Upgrade MECHANICAL IDENTIFICATION
Stony Mountain, MB Page 4

9 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.

3.6 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 Number valves in each system consecutively.
3.7 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning
2 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 NOT USED
1.2 REFERENCES
1 Definitions:
1 For purposes of this section:
1 "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.
2 TIAC Codes:
1 CRD: Code Round Ductwork,
2 CREF: Code Rectangular Finish.

2 Reference Standards:

1 ASTM International Inc.

1 ASTM B209M-, Standard Specification for Aluminum and Aluminum-
Alloy Sheet and Plate (Metric).

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

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

A4 ASTM C547, Standard Specification for Mineral Fiber Pipe Insulation.

5 ASTM C553-Standard Specification for Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial Applications.

.6 ASTM C612-, Standard Specification for Mineral Fiber Block and Board
Thermal Insulation.

2 Underwriters Laboratories of Canada (ULC)

1 CAN/ULC-5102-, Method of Test for Surface Burning Characteristics of
Building Materials and Assemblies.

2 CAN/ULC-S701-, Standard for Thermal Insulation, Polystyrene, Boards
and Pipe Covering.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

1 Provide manufacturer's printed product literature and datasheets for duct
insulation, and include product characteristics, performance criteria, physical
size, finish and limitations.
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14 QUALITY ASSURANCE
Nl Qualifications:
1 Installer: specialist in performing work of this section, and have at least 3 years

successful experience in this size and type of project, qualified to standards

15 DELIVERY, STORAGE AND HANDLING
1 Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address
Part 2 Products
2.1 ACOUSTIC DUCT INSULATION
1 To CAN/ULC S102-M88 and Can/CGSB-51.
2 25mm thickness

3 Density: 1.5 PCF

2.2 INSULATION
1 Mineral fibre: as specified includes glass fibre, rock wool, slag wool.
2 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, without factory applied
vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).
2.3 ACCESSORIES

1 Fasteners: 4 mm diameter pins with 35 mm diameter clips, length to suit thickness of
insulation.

Part 3 Execution

3.1 APPLICATION
1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.
3.2 PRE-INSTALLATION REQUIREMENTS
1 Pressure test ductwork systems complete, witness and certify.

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

3.3 INSTALLATION
1 Install in accordance with TIAC National Standards.
2 Apply materials in accordance with manufacturers instructions and as indicated.

3 Use 2 layers with staggered joints when required nominal thickness exceeds 75 mm.
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A4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
1 Ensure hangers, and supports are outside vapour retarder jacket.
5 Hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for
HVAC Piping and Equipment.
1 Apply high compressive strength insulation where insulation may be compressed

by weight of ductwork.

.6 Fasteners: install at 300 mm on centre in horizontal and vertical directions, minimum 2
rows each side.

3.4 CLEANING
1 Clean in accordance with Section 01 74 11 - Cleaning.
1 Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
1.1 SUMMARY
1 Section Includes:
1 Thermal insulation for piping and piping accessories in commercial type
applications.
1.2 REFERENCE STANDARDS
1 American Society for Testing and Materials International (ASTM)
1 ASTM B209M, Standard Specification for Aluminum and Aluminum Alloy
Sheet and Plate Metric
2 ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of
Horizontal Pipe Insulation.
3 ASTM C411, Standard Test Method for Hot-Surface Performance of High-
Temperature Thermal Insulation.
A4 ASTM C449/C449M, Standard Specification for Mineral Fiber-Hydraulic-
Setting Thermal Insulating and Finishing Cement.
5 ASTM C547-, Mineral Fiber Pipe Insulation.
2 Canadian General Standards Board (CGSB)
1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct
and Equipment Thermal Insulation.
2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes,
Vessels and Round Ducts
1.3 DEFINITIONS
1 For purposes of this section:
1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-
accessible chases and furred-in spaces.
2 "EXPOSED" - will mean "not concealed" as specified.
2 TIAC ss:
1 CRF: Code Rectangular Finish.
2 CPF: Code Piping Finish.
1.4 ACTION AND INFORMATIONAL 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 in
accordance with Section 01 33 00 - Submittal Procedures. Include product
characteristics, performance criteria, and limitations.
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15

1.6

Part 2

2.1

2.2

QUALITY ASSURANCE
Qualifications:

Installer: specialist in performing work of this Section, and have at least 3 years
successful experience in this size and type of project, qualified to standards

Health and Safety:

1 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:

A Deliver, store and handle in accordance with manufacturer's written instructions

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

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

Storage and Protection:

i Protect from weather, construction traffic.

2 Protect against damage.

3 Store at temperatures and conditions required by manufacturer.
Waste Management and Disposal:

1 Place excess or unused insulation and insulation accessory materials in
designated containers.

2 Divert unused metal materials from landfill to metal recycling facility approved
by Departmental Representative

3 Dispose of unused adhesive material at official hazardous material collections
site approved by Departmental Representative

Products

FIRE AND SMOKE RATING
In accordance with CAN/ULC-5102.

INSULATION

All hydronic hot water piping to be insulated with 25mm preformed flexible elastomeric,
closed cell insulation. Insulation must be tested to ASTM C 335/C 335M.
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Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS

3.2

3.3

3.4

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

PRE-INSTALLATION REQUIREMENT

Pressure testing of piping systems and adjacent equipment to be complete, witnessed and
certified.

Surfaces clean, dry, free from foreign material.

INSTALLATION
Install in accordance with TIAC National Standards.
Apply materials in accordance with manufacturer’s instructions and this specification.

Use two layers with staggered joints when required nominal wall thickness exceeds 75
mm.

Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.

1 Install hangers, supports outside vapour retarder jacket.

Supports, Hangers:

1 Apply high compressive strength insulation, suitable for service, at oversized
saddles and shoes where insulation saddles have not been provided.

CLEANING

Proceed in accordance with Section 01 74 11 - Cleaning

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

END OF SECTION
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Part1 General
11 NOT USED

1 Not Used
1.2 REFERENCE STANDARDS

1 American Society for Testing and Materials International (ASTM)

1 ASTM E202-04, Standard Test Methods for Analysis of Ethylene Glycols and
Propylene Glycols.

1.3 CLEANING AND START-UP OF MECHANICAL PIPING SYSTEMS
1 In accordance with Section 23 08 02 - Cleaning and Start-up of Mechanical Piping
Systems

14 HYDRONIC SYSTEMS - PERFORMANCE VERIFICATION (PV)

1 Perform hydronic systems performance verification after cleaning is completed and
system is in full operation.

2 When systems are operational, perform following tests:

1 Conduct full scale tests at maximum design flow rates, temperatures and
pressures for continuous consecutive period of 48 hours to demonstrate
compliance with design criteria.

15 HYDRONIC SYSTEM CAPACITY TEST
1 Perform hydronic system capacity tests after:

1 TAB has been completed

2 Verification of operating, limit, safety controls.

3 Verification of flow rates.

A4 Verification of accuracy of temperature and pressure sensors and gauges.

2 Calculate system capacity at test conditions.

3 Using manufacturer's published data and calculated capacity at test conditions,
extrapolate system capacity at design conditions.

4 When capacity test is completed, return controls and equipment status to normal
operating conditions.

5 Heating system capacity test:
1 Perform capacity test when ambient temperature is within 10% of design
conditions. Simulate design conditions by:

1 Reducing space temperature by turning of heating system for sufficient
period of time before starting testing.

2 Test procedures:
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Open fully fan coil control valves.
With boilers on full firing and hot water heating supply temperature

stabilized, record flow rates and supply and return temperatures
simultaneously.
1.6 GLYCOL SYSTEMS
1 Test to prove concentration will prevent freezing to minus 40 degrees C Test inhibitor
strength and include in procedural report. Refer to ASTM E202.
1.7 REPORTS
1 In accordance with Section 01 91 13 - General Commissioning (Cx) Requirements:
Reports, supplemented as specified herein.
1.8 TRAINING

1 In accordance with Section 01 91 13 - General Commissioning (Cx) Requirements:
Training of O&M Personnel, supplemented as specified herein.

Part 2 Products

2.1 NOT USED
A Not Used.

Part 3 Execution

3.1 NOT USED
A Not Used.

END OF SECTION
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Part 1 General
1.1 SUMMARY

1 Section Includes:

1 Procedures and cleaning solutions for cleaning mechanical piping systems.

1.2 REFERENCE STANDARDS

1 American Society for Testing and Materials International (ASTM)

1 ASTM E202-00, Standard Test Methods for Analysis of Ethylene Glycols and
Propylene Glycols.

2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).

1.3 ACTION AND INFORMATIONAL SUBMITTALS

1 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures

A Instructions: submit manufacturer's installation instructions.

1 Departmental Representative will make available 1 copy of systems
supplier's installation instructions.

Part 2 Products

2.1 CLEANING SOLUTIONS
1 Tri-sodium phosphate: 0.40 kg per 100 L water in system.
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 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 CLEANING HYDRONIC AND STEAM SYSTEMS

1 Timing: clean new piping, equipment, and devices prior to connection with building
hydronic system.
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2 Install instrumentation such as flow meters, orifice plates, pitot tubes, flow metering
valves only after cleaning is certified as complete.

3 Cleaning procedures:
1 Provide detailed report outlining proposed cleaning procedures at least 2 weeks

prior to proposed starting date. Report to include:

1 Cleaning procedures, flow rates, elapsed time.
2 Chemicals and concentrations used.
3 Inhibitors and concentrations.
A4 Specific requirements for completion of work.
5 Special precautions for protecting piping system materials and
components.
A4 Conditions at time of cleaning of systems:
1 Systems: free from construction debris, dirt and other foreign material.
2 Control valves: operational, fully open to ensure that terminal units can be
cleaned properly.
3 Strainers (temporary): clean prior to initial fill.
A4 Install pressure gauges on strainers to detect plugging.
5 Report on Completion of Cleaning:
1 When cleaning is completed, submit report.
33 CLEANING
1 Upon completion and verification of performance of installation, remove surplus

materials, excess materials, rubbish, tools and equipment.

END OF SECTION

Section 23 08 02
CLEANING AND START-UP OF MECHANICAL
PIPING SYSTEMS
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Part 1 General
1.1 NOT USED
1 Not Used
1.2 REFERENCE STANDARDS
1 American National Standards Institute/American Water Works Association
(ANSI/AWWA)
1 ANSI/AWWA C111/A21.11, Standard for Rubber-Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings.
2 American Society of Mechanical Engineers (ASME)
1 ASME B16.1, Grey Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and
250.
2 ASME B16.3, Malleable Iron Threaded Fittings: Classes 150 and 300.
3 ASME B16.5, Pipe Flanges and Flanged Fittings: NPS % through NPS 24
Metric/Inch Standard.
A4 ASME B16.9, Factory-Made Wrought Buttwelding Fittings.
5 ASME B18.2., Square Hex, Heavy Hex and Askew Head Bolts and Hex, Heavy
Hex, Hex Flange. Loded Head and Lag Screws (Inch Series).
.6 ASME B18.2.2, Nuts for General Applications: Machine Screw Nuts, Hex,
Square, Hex Flange, and Coupling Nuts (Inch Series).
3 ASTM International
1 ASTM A47/A47M, Standard Specification for Ferritic Malleable Iron Castings.
2 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc Coated Welded and Seamless.
3 ASTM B6, Standard Specification for Steam or Valve Bronze Castings.
4 ASTM E202-10, Standard Test Method for Analysis of Ethylene Glycols and
Propylene Glycols.
4 Manufacturer's Standardization of the Valve and Fittings Industry (MSS)
1 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
1 Submit in accordance with Section 01 33 00 - Submittal Procedures
2 Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
hydronic pipe and include product characteristics, performance criteria, physical
size, finish and limitations.
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14

15

Part 2

2.1

2.2

2.3

2.4

o N o o W N R

CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 78 00 - Closeout Submittals

DELIVERY, STORAGE AND HANDLING
Deliver, store and handle materials in accordance 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 in dry location indoors off ground and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.

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

Products

PIPE
19 mm steel pipe: to ASTM A53/A53M, Grade B.

PIPE INSULATION

All hydronic hot water piping to be insulated with 1 inch preformed flexible elastomeric,
closed cell insulation. Insulation must be tested to ASTM C 335/C 335M
PIPE JOINTS

NPS 2 and under: screwed fittings with PTFE tape

Roll grooved: standard coupling to CSA B242.

Flanges: plain, to ANSI/AWWA C111/ A21.11

Orifice flanges: slip-on raised face, 2100 kPa.

Flange gaskets: to ANSI/AWWA C111/ A21.11

Pipe thread: taper.

Bolts and nuts: to ASME B18.2.1

Roll grooved coupling gaskets: type EPDM

FITTINGS

Screwed fittings: malleable iron, to ASME B16.3, Class 150
Pipe flanges and flanged fittings:

1 Steel: to ASME B16.5.

Butt-welding fittings: steel, to ASME B16.9.

Unions: malleable iron, to ASTM A47/A47M



Public Works Government Services Canada

R.043722.003
SMI - Unit 6 Mechanical Upgrade
Stony Mountain, MB

Section 23 21 13.02
HYDRONIC SYSTEMS: STEEL
Page 3

25

2.6

Part 3

3.1

3.2

3.3

5

Fittings for roll grooved piping: ductile iron to ASTM A536

VALVES
Isolate all equipment with ball or gate valves.

Connections:

1

NPS 2 and smaller: screwed ends.

Gate valves: to MSS-SP-80

Globe valves: to MSS-SP- 80
Solenoid Valves

1
2
3

4
5

Connection Sizes: Match to piping
Fluid Connection: 2

Actuation Style: Electric

1 24VAC, 60 Hz

Fail Position: Fail Close

Close Off Differential: 300 psi

HYDRONIC FLUID
30% propylene glycol, or match to existing fluid if different

Execution

EXAMINATION

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

1
2

Visually inspect substrate in presence of Departmental Representative

Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative

PIPING INSTALLATION
Install pipework in accordance with Section 23 05 05 - Installation of Pipe Work

CLEANING, FLUSHING AND START-UP

In accordance with Section 23 08 02 - Cleaning and Start-Up of Mechanical Piping
Systems
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2 Fill glycol in new piping system
3.4 TESTING
1 Test system in accordance with Section 23 05 00 - Common Work Results for
Mechanical

2 For glycol systems, retest with propylene glycol to ASTM E202, inhibited, for use in
building system after cleaning. Repair leaking joints, fittings or valves.

3.5 BALANCING
1 Balance water systems to within plus or minus 5 % of design output.
3.6 PERFORMANCE VERIFICATION
i In accordance with Section 23 08 01 - Performance Verification Mechanical Piping
Systems.
3.7 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning
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 74 11 - Cleaning

3.8 PROTECTION
1 Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by hydronic systems installation.

END OF SECTION
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Part1 General

11 NOT USED

1.2 REFERENCES

A ASTM International

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

2 National Energy Code
3 ASHRAE 90.1-2016

1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

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

3 Shop Drawings

1 Submit shop drawings of proposed control damper and actuator to Departmental
Representative for approval

14 CLOSEOUT SUBMITTALS
1 Submit in accordance with Section 01 78 00 - Closeout Submittals
2 Operation and Maintenance Data: submit operation and maintenance data for dampers for

incorporation into manual.

15 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions

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

3 Storage and Handling Requirements:

1 Store materials off ground indoors in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.
2 Store and protect dampers from nicks, scratches, and blemishes

3 Replace defective or damaged materials with new.
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Part 2 Products
2.1 THERMALLY INSULATED DAMPERS WITH THERMALLY BROKEN
FRAMES
1 Parallel Blade Action. Blades shall be internally insulated with expanded polyurethane
foam and shall be thermally broken.
2 Entire frame shall be thermally broken by means of polyurethane resin pockets complete
with thermal cuts. Damper to have duct mounting flanges on one side of the frame
(front-flange mount). Frame to be assembled using zinc-plated steel mounting fasteners.
Welded frames shall not be acceptable.
3 Extruded aluminum, interlocking blades, complete with extruded vinyl seals, spring
stainless steel side seals, extruded aluminum frame.
A4 Blade seals shall be extruded silicone, secured in an integral slot within the aluminum
blade extrusions and shall be mechanically fastened to prevent shrinkage and movement
over the life of the damper.
5 Frame seals shall be extruded silicone, secured in an integral slot within the aluminum
frame extrusions and shall be mechanically fastened to prevent shrinkage and movement
over the life of the damper.
.6 Bearings shall be a dual bearing system composed of a Celcon inner bearing (fixed
around a 11.11 mm aluminum hexagon blade pivot pin), rotating within a polycarbonate
outer bearing inserted in the frame.
T Size expected to be 610 x 610 mm, contractor to confirm size on site before ordering
8 Operator: Actuators- Electronic
1 Size for torque required for damper seal at maximum design conditions and valve
close-off pressure for system design.

2 Coupling: Push Rod

3 To be mounted in duct in airstream.

A4 Fail Safe Operation: Mechanical fail safe shall incorporate a spring return
mechanism

5 Housing: Minimum requirement NEMA type 2

.6 Power: 24VC/DC - 240VAC, contractor to confirm on site before ordering

9 Performance:

1 Leakage: shall be AMCA rated for Leakage Class 1A at 0.25 kPa static pressure
differential. Standard air leakage data to be certified under the AMCA Certified
Ratings Program.

2 Dampers shall be designed for operation in temperatures ranging from -40°C to
100°C.
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Execution

2.2 EXAMINATION

2.3

2.4

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

1 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

and after receipt of written approval to proceed from Departmental
Representative

INSTALLATION

Install in accordance with manufacturer’s installation guidelines, as well as to installation
criteria provided on drawings.

Ensure dampers are observable and accessible from the exterior of the building via access
doors in the exhaust fan enclosure.

CLEANING

Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning

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 74 11 - Cleaning

END OF SECTION
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Part 1 General
1.1 NOT USED
1.2 NOT USED
1.3 ACTION AND INFORMATIONAL SUBMITTALS

A Submit in accordance with Section 01 33 00 - Submittal Procedures

2 Product Data:

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

2 Indicate following:
1 Capacity.
2 Throw and terminal velocity.
3 Noise criteria.
A4 Pressure drop.
5 Neck velocity.
1.4 MAINTENANCE MATERIAL SUBMITTALS
1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout
Submittals
15 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle materials in accordance with manufacturer's written instructions
2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
1 Store materials off ground indoors in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.
2 Store and protect diffuser, registers and grilles from nicks, scratches, and
blemishes

3 Replace defective or damaged materials with new.
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Part 2 Products

2.1 SYSTEM DESCRIPTION

2.2

2.3

24

Part 3

3.1

o 1 dM W N P

Performance Requirements:

1 Catalogued or published ratings for manufactured items: obtained from tests
carried out by manufacturer or those ordered by manufacturer from independent
testing agency signifying adherence to codes and standards.

GENERAL

To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity

Frames:

1 Full perimeter gaskets.
2 Tamperproof fasteners

Colour: as directed by Departmental Representative

MANUFACTURED UNITS
Grilles, registers and diffusers of same generic type, products of one manufacturer.

SUPPLY & RETURN GRILLES FOR FAN COIL

Maximum Security Risk Construction (Steel), 457 mm x 152mm
Perforated Grille

Welded Sleeve 50 mm long

Countersunk holes in face with tamperproof spanner screws #12 x 50 mm
71 LPS airflow (150 cfm)

NC 20 or less

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for diffuser, register and grille installation in
accordance with manufacturer's written instructions.

1 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

and after receipt of written approval to proceed from Departmental
Representative
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3.2 INSTALLATION
A Install in accordance with manufacturer’s instructions.

2 Install with security screws in countersunk holes where fastenings are visible. Install with
50 mm x 50 mm steel angle iron backing around perimeter of grilles

3.3 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning
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 74 11 - Cleaning

END OF SECTION
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Part 1 General
1.1 NOT USED
1.2 NOT USED
1.3 ACTION AND INFORMATIONAL SUBMITTALS

A Submit in accordance with Section 01 33 00 - Submittal Procedures

2 Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
Fan coil units and include product characteristics, performance criteria, physical
size, finish and limitations.

2 Product data to include:

Fan size, clearances, and accessibility;

Fan coil heating capacity (flow rate, supply and return temperatures, etc);
Airflow;

Unit weight, anchoring/mounting pattern, and anchoring requirements;
Power supply and controls configuration;

Electrical requirements: kW rating, voltage, phase;

T Installation instructions;

o ur wN Rk

3 Shop Drawings:

1 Submit drawings and performance data provided by manufacturer.

1.4 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions

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

3 Storage and Handling Requirements:

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

2 Store and protect fan coil units from nicks, scratches, and blemishes
3 Replace defective or damaged materials with new.

Part 2 Products

2.1 FAN COIL UNITS
1 2 pipe hydronic heating fan coil
2 1.9 kW (6500 BTU/H) heating capacity
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3 26 W blower fan motor with quiet operation (24 VDC)

A4 19 mm piping connections

5 Stainless Steel Filter

.6 82 C fluid supply temperature, 71 C fluid return temperature

T ‘Built-in” ceiling mount configuration

.8 381 x 520 x 117 mm overall size

9 71 LPS Airflow (150cfm)

10 0-10 V control system signal (Compatible with DDC System)

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 fan coil units installation in accordance
with manufacturer's written instructions.

1 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
and after receipt of written approval to proceed from Departmental
Representative
3.2 INSTALLATION

1 Mount units to concrete ceiling using anchor bolts, as shown on drawings.

2 Make hydronic piping, electrical, and control connections.

3 The steel frame and enclosure to surround the fan coil shall be manufactured off site and
then anchored to the wall/ceiling on site. See Section 05 50 00 for details. Grinding and
welding will be required to open and close mechanical access hatches

3.3 FIELD QUALITY CONTROL
1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical
3.4 CLEANING

1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning
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 74 11 - Cleaning

END OF SECTION





