DIVISION 23

HEATING, VENTILATING AND
AIR CONDITIONING (HVAC)
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Part 1 General
1.1 RELATED REQUIREMENTS
1 Section 01 33 00 — Submittal Procedures.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
2 Shop drawings; submit drawings stamped and signed by Professional Engineer registered
or licensed in Province of Manitoba, Canada.
3 Shop drawings to show:
1 Mounting arrangements.
2 Operating and maintenance clearances.
A4 Shop drawings and product data accompanied by:
1 Detailed drawings of bases, supports, and anchor bolts.
2 Acoustical sound power data, where applicable.
3 Points of operation on performance curves.
A4 Manufacturer to certify current model production.
5 Certification of compliance to applicable codes.
5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures, use
MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.
6 Closeout Submittals:
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1 Provide operation and maintenance data for incorporation into manual specified
in Section 01 78 00 - Closeout Submittals.

2 Operation and maintenance manual approved by, and final copies deposited with,
Contract Administrator before final inspection.

3 Operation data to include:
1 Control schematics for systems including environmental controls.
2 Description of systems and their controls.

3 Description of operation of systems at various loads together with reset
schedules and seasonal variances.

4 Operation instruction for systems and component.

5 Description of actions to be taken in event of equipment failure.

.6 Valves schedule and flow diagram.

T Colour coding chart.

A4 Maintenance data to include:

1 Servicing, maintenance, operation and trouble-shooting instructions for
each item of equipment.

2 Data to include schedules of tasks, frequency, tools required and task
time.
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5 Performance data to include:
1 Equipment manufacturer's performance datasheets with point of
operation as left after commissioning is complete.
2 Equipment performance verification test results.
3 Special performance data as specified.

A4 Testing, adjusting and balancing reports as specified in Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.

.6 Approvals:

1 Submit 2 copies of draft Operation and Maintenance Manual to the
Contract Administrator for approval. Submission of individual data will
not be accepted unless directed by Contract Administrator.

2 Make changes as required and re-submit as directed by the Contract
Administrator.

v Additional data:

1 Prepare and insert into operation and maintenance manual additional data
when need for it becomes apparent during specified demonstrations and
instructions.

.8 Site records:

1 The Contract Administrator 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 weekly to reproducibles, revising reproducibles to
show work as actually installed.

3 Use different colour waterproof ink for each service.

A4 Make available for reference purposes and inspection.

9 As-built drawings:

1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize
production of as-built drawings.

2 Identify each drawing in lower right hand corner in letters at least 12 mm
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to the Contract Administrator for approval and make corrections
as directed.

A4 Perform testing, adjusting and balancing for HVAC using as-built
drawings.

5 Submit completed reproducible as-built drawings with Operating and

Maintenance Manuals.
10 Submit copies of as-built drawings for inclusion in final TAB report.

13 QUALITY ASSURANCE
1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
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14 MAINTENANCE
1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:
1 One set of packing for each pump.
2 One casing joint gasket for each size pump.
3 One head gasket set for each heat exchanger.
4 One glass for each gauge glass.
5 One filter cartridge or set of filter media for each filter or filter bank in addition

to final operating set.

2 Provide one set of special tools required to service equipment as recommended by
manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.

3 Furnish one commercial quality grease gun, grease and adapters to suit different types of
grease and grease fittings.
15 DELIVERY, STORAGE, AND HANDLING
1 Waste Management and Disposal:

1 Construction Waste Management and Disposal: separate waste materials for
reuse / recycling in accordance with Section 01 74 21 - Construction Waste
Management and Disposal.

Part 2 Products
2.1 NOT USED
Part 3 Execution
31 PAINTING REPAIRS AND RESTORATION
1 Prime and touch up marred finished paintwork to match original.
2 Restore to new condition, finishes which have been damaged.
3.2 CLEANING
1 Clean interior and exterior of all systems including strainers. Vacuum interior of

ductwork and air handling units.

3.3 FIELD QUALITY CONTROL
1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control
and submit report as described in PART 1 - SUBMITTALS.
2 Manufacturer's Field Services:
1 Obtain written report from manufacturer verifying compliance of work, in

handling, installing, applying, protecting and cleaning of product and submit
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
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2 Provide manufacturer's field services consisting of product use recommendations

3.4

35
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and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY
ASSURANCE.
DEMONSTRATION

Contract Administrator will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.

Trial usage to apply to following equipment and systems:

1 Supply fan
2 Exhaust fans
3 Motorized dampers

Supply tools, equipment and personnel to demonstrate and instruct operating and
maintenance personnel in operating, controlling, adjusting, trouble-shooting and
servicing of all systems and equipment during regular work hours, prior to acceptance.

Use operation and maintenance manual, as-built drawings, and audio visual aids as part
of instruction materials.

Instruction duration time requirements as specified in appropriate sections.

Contract Administrator will record these demonstrations on video tape for future
reference.

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

SUMMARY
Section Includes:

1 Electrical motors, drives and guards for mechanical equipment and systems.

2 Supplier and installer responsibility indicated in Motor, Control and Equipment
Schedule on electrical drawings and related mechanical responsibility is
indicated on Mechanical Equipment Schedule on mechanical drawings.

3 Control wiring and conduit is specified in Division 26 except for conduit, wiring
and connections below 50 V which are related to control systems specified in
Division 22 and 23. Refer to Division 26 for quality of materials and
workmanship.

REFERENCES
American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)

1 ASHRAE 90.1-01, Energy Standard for Buildings Except Low-Rise Residential
Buildings (IESNA cosponsored; ANSI approved; Continuous Maintenance
Standard).

Electrical Equipment Manufacturers' Association Council (EEMAC)
Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).

ACTION AND INFORMATIONAL SUBMITTALS
Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

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.

1 Submit two copies of Workplace Hazardous Materials Information
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance
with Section 01 33 00 - Submittal Procedures.

2 Shop Drawings: submit drawings stamped and signed by professional engineer
registered or licensed in Province of Manitoba.

Quality Control: in accordance with Section 01 45 00 - Quality Control.

1 Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.

2 Instructions: submit manufacturer's installation instructions.
1 Departmental Representative will make available 1 copy of systems

supplier's installation instructions.
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A4 Closeout Submittals
1 Provide maintenance data for motors, drives and guards for incorporation into
manual specified in Section 01 78 00 - Closeout Submittals.
1.4 QUALITY ASSURANCE

1 Regulatory Requirements: work to be performed in compliance with applicable
Provincial regulations.

15 DELIVERY, STORAGE, AND HANDLING
1 Packing, shipping, handling and unloading:
1 Deliver, store and handle in accordance with Section 01 61 00 - Common
Product Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
2 Waste Management and Disposal:
1 Construction Waste Management and Disposal: separate waste materials for

reuse /recycling in accordance with Section 01 74 21 - Construction Waste
Management and Disposal.

Part 2 Products

2.1 GENERAL
1 Motors: high efficiency, in accordance with local Hydro company standards and to
ASHRAE 90.1.
2.2 MOTORS
1 Provide motors for mechanical equipment as specified.

2 Motors under 1 HP: speed as indicated, continuous duty, built-in overload protection,
resilient mount, single phase, 120 V, unless otherwise specified or indicated.

3 Motors 1 HP and larger: EEMAC Class B, squirrel cage induction, speed as indicated,
continuous duty, drip proof, ball bearing, maximum temperature rise 40 degrees C, 3
phase, 600 V, unless otherwise indicated.

2.3 TEMPORARY MOTORS

1 If delivery of specified motor will delay completion or commissioning work, install
motor approved by Contract Administrator for temporary use. Work will only be
accepted when specified motor is installed.

2.4 DRIVE GUARDS
1 Provide guards for unprotected drives.
2 Guards for belt drives.
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Expanded metal screen welded to steel frame.

Minimum 1.2 mm thick sheet metal tops and bottoms.

38 mm dia holes on both shaft centres for insertion of tachometer.
Removable for servicing.

Provide means to permit lubrication and use of test instruments with guards in place.

D w N

Unprotected fan inlets or outlets:

1 Wire or expanded metal screen, galvanized, 19 mm mesh.
2 Net free area of guard: not less than 80% of fan openings.
3 Securely fasten in place.

4 Removable for servicing.

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
Fasten securely in place.
Make removable for servicing, easily returned into, and positively in position.

FIELD QUALITY CONTROL

Site Tests: conduct tests in accordance with Section 01 45 00 - Quality Control and
submit report as described in PART 1 - SUBMITTALS.

Manufacturer's Field Services:

1 Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting and cleaning of product and submit
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.

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, as directed in PART 1 - QUALITY
ASSURANCE.

CLEANING
Proceed in accordance with Section 01 74 00 — Cleaning.

Stantec COMMON MOTOR EQUIPMENT
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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 SUMMARY
1 Section Includes:

1 Materials and requirements for the identification of piping systems, duct work,
valves and controllers, including the installation and location of identification
systems.

1.2 REFERENCES
1 Canadian Gas Association (CGA)
1 CSA/CGA B149.1-05, Natural Gas and Propane Installation Code.
2 Canadian General Standards Board (CGSB)
A CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel.
2 CAN/CGSB-24.3-92, Identification of Piping Systems.
3 National Fire Protection Association (NFPA)
1 NFPA 14-2003, Standard for the Installation of Standpipe and Hose Systems.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
1 Product Data:
2 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
3 Product data to include paint colour chips, other products specified in this section.
A4 Samples:
1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
2 Samples to include nameplates, labels, tags, lists of proposed legends.
1.4 QUALITY ASSURANCE
1 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.
15 DELIVERY, STORAGE, AND HANDLING
1 Packing, shipping, handling and unloading:
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A Deliver, store and handle in accordance with Section 01 61 00 - Common
Product Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written

instructions.
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2 Waste Management and Disposal:
1 Construction Waste Management and Disposal: separate waste materials for

reuse / recycling in accordance with Section 01 74 21 - Construction/Demolition
Waste Management and Disposal.

2 Dispose of unused paint / coating material at official hazardous material
collections site approved by the Contract Administrator.

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.

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 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:

A Hazardous: red letters, white background.

2 Elsewhere: black letters, white background (except where required otherwise by
applicable codes).

2 Construction:

A 3 mm thick 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 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 25x 125 1 12
8 25x 125 2 8
9 35x 200 1 20
2 Use maximum of 25 letters/numbers per line.
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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):
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.
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 the Contract
Administrator.
2.4 PIPING SYSTEMS GOVERNED BY CODES
1 Identification:

1 Natural gas: to CSA/CGA B149.1
2 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: 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 ﬁ)_u';]side diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm
igh.
2 SSLside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm
igh.
3 Uge double-headed arrows where flow is reversible.
5 Extent of background colour marking:
1 To full circumference of pipe or insulation.
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2 Length to accommodate pictogram, full length of legend and arrows.
.6 Materials for background colour marking, legend, arrows:

v
2.6

1

2
2.7

1

2
2.8

1

2
2.9

1
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1 Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure
sensitive plastic marker tags.
2 Other pipes: pressure sensitive vinyl 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.
Colours and Legends:
A Where not listed, obtain direction from the Contract Administrator.
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 Legend

colour marking

** Add design temperature

++ Add design temperature
and pressure

Domestic cold water supply Green DOM. CWS
Engine exhaust Yellow ENGINE EXHAUST
Natural gas to Codes

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.

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.

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 English.

Stantec MECHANICAL IDENTIFICATION
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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 TIMING
1 Provide identification only after painting has been completed.
3.3 INSTALLATION
1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
2 Provide 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.
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.
v 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

230553 01.doc

valves, and dampers. Where this is not possible, place identification as close as possible,
preferably on upstream side.
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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 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare
glass where directed by the Contract Administrator. Provide one copy (reduced in size if
required) in each operating and maintenance manual.

3 Number valves in each system consecutively.
3.7 CLEANING
1 Proceed in accordance with Section 01 74 00 — 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 SUMMARY
1 TAB is used throughout this Section to describe the process, methods and requirements

of testing, adjusting and balancing for HVAC.

2 TAB means to test, adjust and balance to perform in accordance with requirements of
Contract Documents and to do other work as specified in this section.

1.2 QUALIFICATIONS OF TAB PERSONNEL

1 Submit names of personnel to perform TAB to the Contract Administrator within 90 days
of award of contract.

Provide documentation confirming qualifications, successful experience.

3 TAB: performed in accordance with the requirements of standard under which TAB
Firm's qualifications are approved:

1 Associated Air Balance Council, (AABC) National Standards for Total System
Balance, MN-1-2002.

2 National Environmental Balancing Bureau (NEBB) TABES, Procedural
Standards for Testing, Adjusting, Balancing of Environmental Systems-1998.

3 Sheet Metal and Air Conditioning Contractors' National Association
(SMACNA), HVAC TAB HVAC Systems - Testing, Adjusting and Balancing-
2002.

Recommendations and suggested practices contained in the TAB Standard: mandatory.

Use TAB Standard provisions, including checklists, and report forms to satisfy the
Contract requirements.

.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and
calibration of TAB instruments.

T Where instrument manufacturer calibration recommendations are more stringent than
those listed in TAB Standard, use manufacturer's recommendations.
8 TAB Standard quality assurance provisions such as performance guarantees form part of
this contract.
1 For systems or system components not covered in TAB Standard, use TAB
procedures developed by TAB Specialist.
2 Where new procedures, and requirements, are applicable to the Contract

requirements have been published or adopted by body responsible for TAB
Standard used (AABC, NEBB, or TABB), requirements and recommendations
contained in these procedures and requirements are mandatory.
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13 PURPOSE OF TAB
1 Test to verify proper and safe operation, determine actual point of performance, evaluate
qualitative and quantitative performance of equipment, systems and controls at design,
average and low loads using actual or simulated loads
2 Adjust and regulate equipment and systems to meet specified performance requirements
and to achieve specified interaction with other related systems under normal and
emergency loads and operating conditions.
3 Balance systems and equipment to regulate flow rates to match load requirements over
full operating ranges.
1.4 EXCEPTIONS
1 TAB of systems and equipment regulated by codes, standards to satisfaction of authority
having jurisdiction.
15 CO-ORDINATION
1 Schedule time required for TAB (including repairs, re-testing) into project construction
and completion schedule to ensure completion before acceptance of project.
2 Do TAB of each system independently and subsequently, where interlocked with other
systems, in unison with those systems.
1.6 PRE-TAB REVIEW
1 Review contract documents before project construction is started; confirm in writing to
the Contract Administrator adequacy of provisions for TAB and other aspects of design
and installation pertinent to success of TAB.
2 Review specified standards and report to the Contract Administrator in writing proposed
procedures which vary from standard.
3 During construction, co-ordinate location and installation of TAB devices, equipment,
accessories, measurement ports and fittings.
1.7 START-UP
1 Follow start-up procedures as recommended by equipment manufacturer unless specified
otherwise.
2 Follow special start-up procedures specified elsewhere in Division 23.
1.8 OPERATION OF SYSTEMS DURING TAB
1 Operate systems for length of time required for TAB and as required by the Contract
Administrator for verification of TAB reports.
1.9 START OF TAB
1 Notify the Contract Administrator 7 days prior to start of TAB.
2 Start TAB when building is essentially completed, including:
3 Installation of ceilings, doors, windows, other construction affecting TAB.
230593.doc Stantec TESTING, ADJUSTING AND
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4 Application of weatherstripping, sealing, and caulking.
5 Pressure, leakage, other tests specified elsewhere in Division 23.
.6 Provisions for TAB installed and operational.
T Start-up, verification for proper, normal and safe operation of mechanical and associated
electrical and control systems affecting TAB including but not limited to:
1 Proper thermal overload protection in place for electrical equipment.
2 Air systems:
1 Duct systems clean.
2 Correct fan rotation.
3 Fire, smoke, volume control dampers installed and open.
A4 Access doors, installed, closed.
5 Outlets installed, volume control dampers open.
1.10 APPLICATION TOLERANCES
1 Do TAB to following tolerances of design values:

1 HVAC systems: plus 5 %, minus 5 %.

1.11 ACCURACY TOLERANCES
1 Measured values accurate to within plus or minus 2 % of actual values.
1.12 INSTRUMENTS
A Prior to TAB, submit to the Contract Administrator a list of instruments used together

with serial numbers.

2 Calibrate in accordance with requirements of most stringent of referenced standard for
either applicable system or HVAC system.

3 Calibrate within 3 months of TAB. Provide certificate of calibration to the Contract
Administrator.
1.13 ACTION AND INFORMATIONAL SUBMITTALS
A Submit, prior to commencement of TAB:
2 Proposed methodology and procedures for performing TAB if different from referenced
standard.
1.14 PRELIMINARY TAB REPORT

1 Submit for checking and approval of the Contract Administrator, prior to submission of
formal TAB report, sample of rough TAB sheets. Include:
1 Details of instruments used.
2 Details of TAB procedures employed.
3 Calculations procedures.
4 Summaries.
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1.15 TAB REPORT
1 Format in accordance with referenced standard.
2 TAB report to show results in SI units and to include:
1 Project record drawings.
2 System schematics.

3 Submit 6 copies of TAB Report to the Contract Administrator for verification and

approval, in English in D-ring binders, complete with index tabs.
1.16 VERIFICATION

1 Reported results subject to verification by the Contract Administrator.

2 Provide personnel and instrumentation to verify up to 30 % of reported results.

3 Number and location of verified results as directed by the Contract Administrator.

4 Pay costs to repeat TAB as required to satisfaction of the Contract Administrator.

1.17 SETTINGS

1 After TAB is completed to satisfaction of the Contract Administrator, replace drive
guards, close access doors, lock devices in set positions, ensure sensors are at required
settings.

2 Permanently mark settings to allow restoration at any time during life of facility. Do not
eradicate or cover markings.

1.18 COMPLETION OF TAB

1 TAB considered complete when final TAB Report received and approved by the Contract

Administrator.
1.19 AIR SYSTEMS

1 Standard: TAB to most stringent of this section or ASHRAE.

Do TAB of systems, equipment, components, controls specified Division 23

3 Qualifications: personnel performing TAB current member in good standing of AABC
qualified to standards of AABC.

A4 Quality assurance: perform TAB under direction of supervisor qualified to standards of
AABC.

5 Measurements: to include as appropriate for systems, equipment, components, controls:
air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet
bulb, dewpoint), duct cross-sectional area, RPM, electrical power, voltage, noise,
vibration.

.6 Locations of equipment measurements: to include as appropriate:

A Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing
changes in conditions.
2 At controllers, controlled device.
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1.20 OTHER TAB REQUIREMENTS
1 General requirements applicable to work specified this paragraph:
1 Qualifications of TAB personnel: as for air systems specified this section.
2 Quality assurance: as for air systems specified this section.
2 Building pressure conditions:
1 Adjust HVAC systems, equipment, controls to ensure specified pressure
conditions at all times.
3 Smoke management systems:
1 Test for proper operation of all smoke and fire dampers, sensors, detectors,
installed as component parts of air systems specified Division 23.
1.21 POST-OCCUPANCY TAB
1 Participate in systems checks twice during Warranty Period - #1 approximately 3 months
after acceptance and #2 within 1 month of termination of Warranty Period.
END OF SECTION
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Part 1 General
1.1 SUMMARY
1 Section Includes:
1 Materials and installation for piping, valves and fittings for gas fired equipment.
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.
A4 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/A47TM-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.
A4 Canadian Standards Association (CSA)/Canadian Gas Association (CGA)
A CAN/CSA B149.1HB-00, Natural Gas and Propane Installation Code Handbook.
2 CAN/CSA B149.2-00, Propane Storage and Handling Code.
5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).
1.3 ACTION AND INFORMATIONAL SUBMITTALS
1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

231123.doc

1 Submit manufacturer's printed product literature, specifications and datasheet for
piping, fittings and equipment.
2 Indicate on manufacturer’s catalogue literature following: valves.
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3 Test Reports: submit certified test reports from approved independent testing laboratories
indicating compliance with specifications for specified performance characteristics and
physical properties.
A4 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.
14 DELIVERY, STORAGE AND HANDLING
1 Waste Management and Disposal:
1 Remove from site and dispose of packaging materials at appropriate recycling
facilities.
2 Collect and separate for disposal packaging material for recycling in accordance
with Waste Management Plan (WMP).
3 Separate for reuse / recycling and place in designated containers Steel / Metal /
Plastic waste in accordance with Waste Management Plan (WMP).
A4 Divert unused metal materials from landfill to metal recycling facility as
approved by the Contract Administrator.
Part 2 Products
2.1 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.
2.2 JOINTING MATERIAL
1 Screwed fittings: pulverized lead paste.
2 Welded fittings: to CSA W47.1.
3 Flange gaskets: nonmetallic flat.
A4 Brazing: to ASTM B837.
2.3 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.
A4 Unions: malleable iron, brass to iron, ground seat, to ASTM A47/A47M.
5 Bolts and nuts: to ASME B18.2.1.
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.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.

2.4 VALVES
1 Provincial Code approved, lubricated plug 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 applicable Provincial Codes, CAN/CSA B149.1, supplemented
as specified.

2 Install drip points:
1 At low points in piping system.
2 At connections to equipment.
3 Paint natural gas pipe yellow.

3.3 VALVES

1 Install valves with stems upright or horizontal unless otherwise approved by the Contract
Administrator.

2 Install valves at branch take-offs to isolate pieces of equipment, and as indicated.

34 FIELD QUALITY CONTROL
1 Site Tests/Inspection:
1 Test system in accordance 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 product(s), 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:
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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..
35 CLEANING
1 Cleaning: in accordance with Section 01 74 00 - 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 SUMMARY
1 Section Includes:
A Fans, motors, accessories and hardware for commercial use.
1.2 REFERENCES
1 Air Conditioning and Mechanical Contractors (AMCA)
1 AMCA Publication 99-2003, Standards Handbook.
2 AMCA 300-1996, Reverberant Room Method for Sound Testing of Fans.
3 AMCA 301-1990, Methods for Calculating Fan Sound Ratings from Laboratory
Test Data.
2 American National Standards Institute (ANSI)/American Society of Mechanical
Engineers (ASME)
1 ANSI/AMCA 210-1999, Laboratory Methods of Testing Fans for Aerodynamic
Performance Rating.
3 Canadian General Standards Board (CGSB)
1 CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Rich Coating.
4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).
1.3 SYSTEM DESCRIPTION
1 Performance Requirements:

233400.doc

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 in force.

2 Capacity: flow rate, static pressure, bhp, efficiency, revolutions per minute,
power, model, size, sound power data and as indicated on schedule.

3 Fans: statically and dynamically balanced, constructed in conformity with
AMCA 99.

4 Sound ratings: comply with AMCA 301, tested to AMCA 300. Supply unit with
AMCA certified sound rating seal.

5 Performance ratings: based on tests performed in accordance with ANSI/AMCA
210. Supply unit with AMCA certified rating seal, except for propeller fans
smaller than 300 mm diameter.
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14 ACTION AND INFORMATIONAL SUBMITTALS

A 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.

1 Submit two copies of Workplace Hazardous Materials Information
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance
with Section 01 33 00 - Submittal Procedures.

2 Shop Drawings:

1 Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittal Procedures.
1 Shop Drawings: submit drawings stamped and signed by Professional
Engineer registered or licensed in the Province of Manitoba, Canada.
3 Provide :
1 Fan performance curves showing point of operation, BHP and efficiency.
2 Sound rating data at point of operation.
4 Indicate:
1 Motors, sheaves, bearings, shaft details.
2 Minimum performance achievable with variable speed controllers.
5 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.
1 Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.
2 Instructions: submit manufacturer's installation instructions.
1 Contract Administrator will make available 1 copy of systems supplier's
installation instructions.
.6 Closeout Submittals:
1 Provide operation and maintenance data for incorporation into manual specified

in Section 01 78 00 - Closeout Submittals.

15 MAINTENANCE
A Extra Materials:
A Provide maintenance materials in accordance with Section 01 78 00 - Closeout
Submittals.

2 Furnish list of individual manufacturer's recommended spare parts for equipment,
include:

1 Bearings and seals.
2 Addresses of suppliers.
3 List of specialized tools necessary for adjusting, repairing or replacing.
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Part 2

2.1

2.2

2.3
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DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Section 01 61 00 - Common
Product Requirements.

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 reuse / recycling in accordance with Section 01 74 21 -
Construction/Demolition Waste Management and Disposal.

Products

FANS GENERAL
Motors:

1 In accordance with Section 23 05 13 - Common Motors Requirements for HYAC
Equipment supplemented as specified herein.

2 For use with variable speed controllers — ECM type.
3 Sizes as indicated.

Factory primed before assembly in colour standard to manufacturer.

Scroll casing drains: as indicated.

Bearing lubrication systems plus extension lubrication tubes where bearings are not
easily accessible.

CENTRIFUGAL FANS

Fan wheels:

A Welded aluminum construction.
2 Blades, as indicated.

Housings:

1 Volute with inlet cones: fabricated steel for wheels 300 mm or greater aluminum
for smaller wheels, braced, and with welded supports.

2 For horizontally and vertically split housings provide flanges on each section for
bolting together, with gaskets of non-oxidizing non-flammable material.

3 Provide latched airtight access doors with handles.
Variable volume control devices:

1 Mounted by fan manufacturer.

CABINET FANS - GENERAL PURPOSE
Fan characteristics and construction: as centrifugal fans.
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2.4 UTILITY SETS

1 Characteristics and construction: for centrifugal fans.

2 Preassemble single width centrifugal fan with removable weatherproof protective hood

with vents, 12 mm mesh birdscreens.

2.5 AXIAL FLOW FANS (TUBE-AXIAL OR VANE-AXIAL)

1 Blade material: aluminum. Hub material: aluminum.

2 Supports:

1 Floor mounted units: reinforced legs.

2 Ceiling suspended units: support brackets welded to side of casing. Extend grease
lubrication facilities to outside of casing.

Bearings: ball or roller with extension tubes to outside of casing.

4 Direct drive:

1 Fixed blade wheels: totally-enclosed, air over motors.

2 Adjustable blades for varying range of volume and pressure. Provide permanent
pitch angle indication vernier scale on hub. Provide adjustment set at factory
before shipment. Provide adjustment stops to avoid overloading motor.

2.6 IN-LINE CENTRIFUGAL FANS
1 Characteristics and construction: as for centrifugal fan wheels, with axial flow
construction and direct drive.
2 Provide AMCA arrangements 1 or 9 as indicated with stiffened flanges, smooth rounded
inlets, and stationary guide vanes.
2.7 PROPELLER FANS
1 Fabricate multibladed propellers of aluminum airfoil shape within bell mouth entrance on
integral mounts, with grease lubricated ball bearings, with extended lubrication fittings,
suited for operating in any position, direct driven, complete with motor as indicated.
2 Provide blade guards and bird screen with gasketted edges.
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 FAN INSTALLATION
1 Install fans as indicated, complete with flexible connections.
2 Bearings and extension tubes to be easily accessible.
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3 Access doors and access panels to be easily accessible.
33 CLEANING
1 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 REFERENCES
1 American Conference of Governmental Industrial Hygienists (ACGIH)

A ACGIH 2095, Industrial Ventilation: A Manual of Recommended Practice for
Design, 26th Edition.

2 National Fire Protection Association (NFPA)

A ANSI/NFPA 91-04, Standard for Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particulate Solids.

3 ASTM International Inc.

1 ASTM C700-07a, Standard Specification for Vitrified Clay Pipe, Extra Strength,
Standard Strength and Perforated.

1.2 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 and datasheets for inlets, hoses,

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

3 Shop Drawings:
1 Provide drawings stamped and signed by professional engineer registered or
licensed in the Province of Manitoba, Canada.
1.3 CLOSEOUT SUBMITTALS

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

1.4 EXTRA MATERIALS
1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout
Submittals.
2 Submit list of manufacturer's recommended spare parts for equipment such as bearings

and seals, and addresses of suppliers, together with list of specialized tools necessary for
adjusting, repairing or replacing, for placement into operating manual.
15 QUALITY ASSURANCE
A Certifications:

1 Provide catalogued or published ratings obtained from tests carried out by
manufacturer or ordered by manufacturer from independent testing agency
signifying adherence to codes and standards.
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1.6 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product

Requirements.

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

3 Packaging Waste Management: remove for reuse by manufacturer of packaging materials
in accordance with Section 01 74 21 - Construction/Demolition Waste Management and

Disposal.

Part 2 Products
2.1 INLETS
1 Type of inlets: as indicated.
2.2 DUCTS
1 Buried: bell and spigot, vitreous glazed tile pipe and fittings, extra strength to ASTM

C700.

1 Make up joints with bituminous base compound which shall not melt below 120
degrees C, adhere to glazed surfaces and permit slight movement without damage
to joint.

2 Pump-out connection: cast iron and black steel pipe and fittings as indicated.

3 Bends at floor inlets: shop fabricated, long sweep pattern, 1.2 mm thick
galvanized with brazed joints, concrete encased.

2 Above floor: galvanized steel 1.2 mm thick with welded joints.
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 INSTALLATION
1 Install in accordance with NFPA 91, and to manufacturers instructions.
2 Follow ACGIH industrial ventilation details, print VVS-907.
3 Slope ducting to low point.
A4 Install pump out sump on underground ducts at low point.
5 Install drain from low point in overhead ducts to floor drain.
.6 Make joints watertight and airtight when subjected to 1.5 kPa pressure.
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T Install duct supports to manufacturer's recommendations.
3.3 TESTING
1 Test assembled and sealed ductwork from fan inlet to suction inlets under 2.5 kPa
pressure for 30 minutes.
1 Leakage not to exceed 1% of design total air flow.
2 Test apparatus to include calibrated orifice and manometer.
3.4 CLEANING
1 Clean in accordance with Section 01 74 00 - 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:

1.2
A
2
.3
4
1.3
A
1.4
A
2
233720.doc

A Mechanical louvers; intakes; vents; and reinforcement and bracing for air vents,
intakes and gooseneck hoods.
REFERENCES

American National Standards Institute (ANSI)/ National Fire Protection Association
(NFPA)

A ANSI/NFPA 96-04, Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations.

American Society for Testing and Materials International (ASTM)

A ASTM E90-04, Standard Test Method for Laboratory Measurement of Airborne
Sound Transmission Loss of Building Partitions and Elements.

Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)

SYSTEM DESCRIPTION
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.

ACTION AND INFORMATIONAL SUBMITTALS
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.

1 Submit two copies of Workplace Hazardous Materials Information
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance
with Section 01 33 00 - Submittal Procedures.

2 Indicate following:
1 Pressure drop.
2 Face area.
3 Free area.

Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.
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1 Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.
2 Instructions: submit manufacturer's installation instructions.
1 Contract Administrator will make available 1 copy of systems supplier's

installation instructions.
3 Test Reports:

1 Submit certified data from independent laboratory substantiating acoustic and
aerodynamic performance to ASTM E90.

15 DELIVERY, STORAGE, AND HANDLING

1 Packing, shipping, handling and unloading:

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

2 Waste Management and Disposal:

A Construction/Demolition Waste Management and Disposal: separate waste
materials for reuse / recycling in accordance with Section 01 74 21 -
Construction/Demolition Waste Management and Disposal.

Part 2 Products
2.1 GRAVITY ROOF OUTSIDE AIR INTAKES AND RELIEF VENTS
1 Factory manufactured aluminum.
1 Complete with integral birdscreen of 2.7 mm diameter aluminum wire.
2 Maximum throat velocity: 3.3 m/s intake.
3 Maximum loss through unit: 15 Pa static pressure.
A4 Maximum velocity through damper area: 1.5 m/s.
5 Shape: as indicated.
2 Birdscreens:
1 Complete with integral birdscreen of 2.7 mm diameter aluminum wire. Use 12

mm mesh on exhaust, 19 mm mesh on intake.

2.2 FIXED LOUVRES - ALUMINUM

Construction: welded with exposed joints ground flush and smooth.
Material: extruded aluminum.

Blade: thermally broken.

Fastenings: stainless steel SAE-194-8F with SAE-194-SFB nuts and resilient neoprene
washers between aluminum and head of bolt, or between nut, ss washer and aluminum
body.

> w N R
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5 Screen: 12 mm exhaust 19 mm intake mesh, 2 mm diameter wire aluminum birdscreen
on inside face of louvers in formed U-frame.

.6 Finish: anodized. Colour: prefinished to match color 56072 Charcoal.

2.3 DAMPERS

Construction: welded with exposed joints ground flush and smooth.
Material: extruded aluminum.

Blade: thermally broken parallel blade.

Fastenings: stainless steel SAE-194-8F with SAE-194-SFB nuts and resilient neoprene
washers between aluminum and head of bolt, or between nut, ss washer and aluminum
body.

> w N R

5 Colour: to Contract Administrator's approval.

2.4 DAMPER ACTUATORS

Electrical: 24 VAC

Action: Spring return

Torque characteristics: to match damper requirement

> w N R

Normal position:

1 MD-1 — Genset intake air damper — NC

2 MD-2 — Genset exhaust air damper — NC

3 MD-3 — Genset recirculation damper — NO
4 MD-4 — Ventilation intake air damper — NO

2.5 AIR PROVING SWITCH
1 Install air proving switches for SF-1 and EF-1.
2 24 VDC devices.

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 In accordance with manufacturer's and SMACNA recommendations.
2 Reinforce and brace as indicated.

3 Anchor securely into opening. Seal with caulking to ensure weather tightness.
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3.3 CLEANING
1 Proceed in accordance with Section 01 74 00 — 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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	.2 Provide one set of special tools required to service equipment as recommended by manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Construction Waste Management and Disposal: separate waste materials for reuse / recycling in accordance with Section 01 74 21 - Construction Waste Management and Disposal.



	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 PAINTING REPAIRS AND RESTORATION
	.1 Prime and touch up marred finished paintwork to match original.
	.2 Restore to new condition, finishes which have been damaged.

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

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.2 Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.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, as directed in PART 1 - QUALITY ASSURANCE.


	3.4 DEMONSTRATION
	.1 Contract Administrator will use equipment and systems for test purposes prior to acceptance. Supply labour, material, and instruments required for testing.
	.2 Trial usage to apply to following equipment and systems:
	.1 Supply fan
	.2 Exhaust fans
	.3 Motorized dampers

	.3 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.4 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	.5 Instruction duration time requirements as specified in appropriate sections.
	.6 Contract Administrator will record these demonstrations on video tape for future reference.

	3.5 PROTECTION
	.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with materials appropriate to system.
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	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Electrical motors, drives and guards for mechanical equipment and systems.
	.2 Supplier and installer responsibility indicated in Motor, Control and Equipment Schedule on electrical drawings and related mechanical responsibility is indicated on Mechanical Equipment Schedule on mechanical drawings.
	.3 Control wiring and conduit is specified in Division 26 except for conduit, wiring and connections below 50 V which are related to control systems specified in Division 22 and 23. Refer to Division 26 for quality of materials and workmanship.


	1.2 REFERENCES
	.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)
	.1 ASHRAE 90.1-01, Energy Standard for Buildings Except Low-Rise Residential Buildings (IESNA cosponsored; ANSI approved; Continuous Maintenance Standard).

	.2 Electrical Equipment Manufacturers' Association Council (EEMAC)
	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).


	1.3 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.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.

	.2 Shop Drawings: submit drawings stamped and signed by professional engineer registered or licensed in Province of Manitoba.

	.3 Quality Control: in accordance with Section 01 45 00 - Quality Control.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.
	.1 Departmental Representative will make available 1 copy of systems supplier's installation instructions.


	.4 Closeout Submittals
	.1 Provide maintenance data for motors, drives and guards for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.


	1.4 QUALITY ASSURANCE
	.1 Regulatory Requirements: work to be performed in compliance with applicable Provincial regulations.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction Waste Management and Disposal: separate waste materials for reuse /recycling in accordance with Section 01 74 21 - Construction Waste Management and Disposal.



	Part 2 Products
	2.1 GENERAL
	.1 Motors: high efficiency, in accordance with local Hydro company standards and to ASHRAE 90.1.

	2.2 MOTORS
	.1 Provide motors for mechanical equipment as specified.
	.2 Motors under 1 HP: speed as indicated, continuous duty, built-in overload protection, resilient mount, single phase, 120 V, unless otherwise specified or indicated.
	.3 Motors 1 HP and larger: EEMAC Class B, squirrel cage induction, speed as indicated, continuous duty, drip proof, ball bearing, maximum temperature rise 40 degrees C, 3 phase, 600 V, unless otherwise indicated.

	2.3 TEMPORARY MOTORS
	.1 If delivery of specified motor will delay completion or commissioning work, install motor approved by Contract Administrator for temporary use. Work will only be accepted when specified motor is installed.

	2.4 DRIVE GUARDS
	.1 Provide guards for unprotected drives.
	.2 Guards for belt drives.
	.1 Expanded metal screen welded to steel frame.
	.2 Minimum 1.2 mm thick sheet metal tops and bottoms.
	.3 38 mm dia holes on both shaft centres for insertion of tachometer.
	.4 Removable for servicing.

	.3 Provide means to permit lubrication and use of test instruments with guards in place.
	.4 Unprotected fan inlets or outlets:
	.1 Wire or expanded metal screen, galvanized, 19 mm mesh.
	.2 Net free area of guard: not less than 80% of fan openings.
	.3 Securely fasten in place.
	.4 Removable for servicing.



	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 Fasten securely in place.
	.2 Make removable for servicing, easily returned into, and positively in position.

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.2 Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.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, as directed in PART 1 - QUALITY ASSURANCE.


	3.4 CLEANING
	.1 Proceed in accordance with Section 01 74 00 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
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	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and requirements for the identification of piping systems, duct work, valves and controllers, including the installation and location of identification systems.


	1.2 REFERENCES
	.1 Canadian Gas Association (CGA)
	.1 CSA/CGA B149.1-05, 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 (NFPA)
	.1 NFPA 14-2003, Standard for the Installation of Standpipe and Hose Systems.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.2 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.3 Product data to include paint colour chips, other products specified in this section.
	.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.


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

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction Waste Management and Disposal: separate waste materials for reuse / recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Dispose of unused paint / coating material at official hazardous material collections site approved by the Contract Administrator.
	.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.



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

	.3 Sizes:
	.1 Conform to following table:
	.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.
	.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 the Contract Administrator.

	2.4 PIPING SYSTEMS GOVERNED BY CODES
	.1 Identification:
	.1 Natural gas: to CSA/CGA B149.1
	.2 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: 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.

	.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 Other pipes: pressure sensitive vinyl 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.

	.7 Colours and Legends:
	.1 Where not listed, obtain direction from the Contract Administrator.
	.2 Colours for legends, arrows: to following table:
	.3 Background colour marking and legends for piping systems:


	2.6 IDENTIFICATION DUCTWORK SYSTEMS
	.1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm high.
	.2 Colours: back, 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 in English.


	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 has been completed.

	3.3 INSTALLATION
	.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
	.2 Provide 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.


	3.5 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 a...
	.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, and dampers. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.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 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare glass where directed by the Contract Administrator. Provide one copy (reduced in size if required) in each operating and maintenance manual.
	.3 Number valves in each system consecutively.

	3.7 CLEANING
	.1 Proceed in accordance with Section 01 74 00 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
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	Part 1 General
	1.1 SUMMARY
	.1 TAB is used throughout this Section to describe the process, methods and requirements of testing, adjusting and balancing for HVAC.
	.2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract Documents and to do other work as specified in this section.

	1.2 QUALIFICATIONS OF TAB PERSONNEL
	.1 Submit names of personnel to perform TAB to the Contract Administrator within 90 days of award of contract.
	.2 Provide documentation confirming qualifications, successful experience.
	.3 TAB: performed in accordance with the requirements of standard under which TAB Firm's qualifications are approved:
	.1 Associated Air Balance Council, (AABC) National Standards for Total System Balance, MN-1-2002.
	.2 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems-1998.
	.3 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), HVAC TAB HVAC Systems - Testing, Adjusting and Balancing-2002.

	.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
	.5 Use TAB Standard provisions, including checklists, and report forms to satisfy the Contract requirements.
	.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and calibration of TAB instruments.
	.7 Where instrument manufacturer calibration recommendations are more stringent than those listed in TAB Standard, use manufacturer's recommendations.
	.8 TAB Standard quality assurance provisions such as performance guarantees form part of this contract.
	.1 For systems or system components not covered in TAB Standard, use TAB procedures developed by TAB Specialist.
	.2 Where new procedures, and requirements, are applicable to the Contract requirements have been published or adopted by body responsible for TAB Standard used (AABC, NEBB, or TABB), requirements and recommendations contained in these procedures and r...


	1.3 PURPOSE OF TAB
	.1 Test to verify proper and safe operation, determine actual point of performance, evaluate qualitative and quantitative performance of equipment, systems and controls at design, average and low loads using actual or simulated loads
	.2 Adjust and regulate equipment and systems to meet specified performance requirements and to achieve specified interaction with other related systems under normal and emergency loads and operating conditions.
	.3 Balance systems and equipment to regulate flow rates to match load requirements over full operating ranges.

	1.4 EXCEPTIONS
	.1 TAB of systems and equipment regulated by codes, standards to satisfaction of authority having jurisdiction.

	1.5 CO-ORDINATION
	.1 Schedule time required for TAB (including repairs, re-testing) into project construction and completion schedule to ensure completion before acceptance of project.
	.2 Do TAB of each system independently and subsequently, where interlocked with other systems, in unison with those systems.

	1.6 PRE-TAB REVIEW
	.1 Review contract documents before project construction is started; confirm in writing to the Contract Administrator adequacy of provisions for TAB and other aspects of design and installation pertinent to success of TAB.
	.2 Review specified standards and report to the Contract Administrator in writing proposed procedures which vary from standard.
	.3 During construction, co-ordinate location and installation of TAB devices, equipment, accessories, measurement ports and fittings.

	1.7 START-UP
	.1 Follow start-up procedures as recommended by equipment manufacturer unless specified otherwise.
	.2 Follow special start-up procedures specified elsewhere in Division 23.

	1.8 OPERATION OF SYSTEMS DURING TAB
	.1 Operate systems for length of time required for TAB and as required by the Contract Administrator for verification of TAB reports.

	1.9 START OF TAB
	.1 Notify the Contract Administrator 7 days prior to start of TAB.
	.2 Start TAB when building is essentially completed, including:
	.3 Installation of ceilings, doors, windows, other construction affecting TAB.
	.4 Application of weatherstripping, sealing, and caulking.
	.5 Pressure, leakage, other tests specified elsewhere in Division 23.
	.6 Provisions for TAB installed and operational.
	.7 Start-up, verification for proper, normal and safe operation of mechanical and associated electrical and control systems affecting TAB including but not limited to:
	.1 Proper thermal overload protection in place for electrical equipment.
	.2 Air systems:
	.1 Duct systems clean.
	.2 Correct fan rotation.
	.3 Fire, smoke, volume control dampers installed and open.
	.4 Access doors, installed, closed.
	.5 Outlets installed, volume control dampers open.



	1.10 APPLICATION TOLERANCES
	.1 Do TAB to following tolerances of design values:
	.1 HVAC systems: plus 5 %, minus 5 %.


	1.11 ACCURACY TOLERANCES
	.1 Measured values accurate to within plus or minus 2 % of actual values.

	1.12 INSTRUMENTS
	.1 Prior to TAB, submit to the Contract Administrator a list of instruments used together with serial numbers.
	.2 Calibrate in accordance with requirements of most stringent of referenced standard for either applicable system or HVAC system.
	.3 Calibrate within 3 months of TAB. Provide certificate of calibration to the Contract Administrator.

	1.13 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit, prior to commencement of TAB:
	.2 Proposed methodology and procedures for performing TAB if different from referenced standard.

	1.14 PRELIMINARY TAB REPORT
	.1 Submit for checking and approval of the Contract Administrator, prior to submission of formal TAB report, sample of rough TAB sheets. Include:
	.1 Details of instruments used.
	.2 Details of TAB procedures employed.
	.3 Calculations procedures.
	.4 Summaries.


	1.15 TAB REPORT
	.1 Format in accordance with referenced standard.
	.2 TAB report to show results in SI units and to include:
	.1 Project record drawings.
	.2 System schematics.

	.3 Submit 6 copies of TAB Report to the Contract Administrator for verification and approval, in English in D-ring binders, complete with index tabs.

	1.16 VERIFICATION
	.1 Reported results subject to verification by the Contract Administrator.
	.2 Provide personnel and instrumentation to verify up to 30 % of reported results.
	.3 Number and location of verified results as directed by the Contract Administrator.
	.4 Pay costs to repeat TAB as required to satisfaction of  the Contract Administrator.

	1.17 SETTINGS
	.1 After TAB is completed to satisfaction of the Contract Administrator, replace drive guards, close access doors, lock devices in set positions, ensure sensors are at required settings.
	.2 Permanently mark settings to allow restoration at any time during life of facility. Do not eradicate or cover markings.

	1.18 COMPLETION OF TAB
	.1 TAB considered complete when final TAB Report received and approved by the Contract Administrator.

	1.19 AIR SYSTEMS
	.1 Standard: TAB to most stringent of this section or ASHRAE.
	.2 Do TAB of systems, equipment, components, controls specified Division 23
	.3 Qualifications: personnel performing TAB current member in good standing of  AABC qualified to standards of  AABC.
	.4 Quality assurance: perform TAB under direction of supervisor qualified to standards of AABC.
	.5 Measurements: to include as appropriate for systems, equipment, components, controls: air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb, dewpoint), duct cross-sectional area, RPM, electrical power, ...
	.6 Locations of equipment measurements: to include as appropriate:
	.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing changes in conditions.
	.2 At controllers, controlled device.


	1.20 OTHER TAB REQUIREMENTS
	.1 General requirements applicable to work specified this paragraph:
	.1 Qualifications of TAB personnel: as for air systems specified this section.
	.2 Quality assurance: as for air systems specified this section.

	.2 Building pressure conditions:
	.1 Adjust HVAC systems, equipment, controls to ensure specified pressure conditions at all times.

	.3 Smoke management systems:
	.1 Test for proper operation of all smoke and fire dampers, sensors, detectors, installed as component parts of air systems specified Division 23.


	1.21 POST-OCCUPANCY TAB
	.1 Participate in systems checks twice during Warranty Period - #1 approximately 3 months after acceptance and #2 within 1 month of termination of Warranty Period.
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	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and installation for piping, valves and fittings for gas fired equipment.


	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.

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


	1.3 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 for piping, fittings and equipment.
	.2 Indicate on manufacturer’s catalogue literature following: valves.

	.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 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:
	.1 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.2 Collect and separate for disposal packaging material for recycling  in accordance with Waste Management Plan (WMP).
	.3 Separate for reuse / recycling and place in designated containers Steel / Metal / Plastic waste in accordance with Waste Management Plan (WMP).
	.4 Divert unused metal materials from landfill to metal recycling facility as approved by the Contract Administrator.



	Part 2 Products
	2.1 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.


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

	2.3 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.


	2.4 VALVES
	.1 Provincial Code approved, lubricated plug 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 applicable Provincial Codes, CAN/CSA B149.1, supplemented as specified.
	.2 Install drip points:
	.1 At low points in piping system.
	.2 At connections to equipment.

	.3 Paint natural gas pipe yellow.

	3.3 VALVES
	.1 Install valves with stems upright or horizontal unless otherwise approved by the Contract Administrator.
	.2 Install valves at branch take-offs to isolate pieces of equipment, and as indicated.

	3.4 FIELD QUALITY CONTROL
	.1 Site Tests/Inspection:
	.1 Test system in accordance 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 product(s), and submit written reports, in acceptable format, to verify compliance of work with Con...
	.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..



	3.5 CLEANING
	.1 Cleaning: in accordance with Section 01 74 00 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
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	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Fans, motors, accessories and hardware for commercial use.


	1.2 REFERENCES
	.1 Air Conditioning and Mechanical Contractors (AMCA)
	.1 AMCA Publication 99-2003, Standards Handbook.
	.2 AMCA 300-1996, Reverberant Room Method for Sound Testing of Fans.
	.3 AMCA 301-1990, Methods for Calculating Fan Sound Ratings from Laboratory Test Data.

	.2 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ANSI/AMCA 210-1999, Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Rich Coating.

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


	1.3 SYSTEM DESCRIPTION
	.1 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 in force.
	.2 Capacity: flow rate, static pressure, bhp, efficiency, revolutions per minute, power, model, size, sound power data and as indicated on schedule.
	.3 Fans: statically and dynamically balanced, constructed in conformity with AMCA 99.
	.4 Sound ratings: comply with AMCA 301, tested to AMCA 300. Supply unit with AMCA certified sound rating seal.
	.5 Performance ratings: based on tests performed in accordance with ANSI/AMCA 210. Supply unit with AMCA certified rating seal, except for propeller fans smaller than 300 mm diameter.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 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.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.


	.2 Shop Drawings:
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Shop Drawings: submit drawings stamped and signed by Professional Engineer registered or licensed in the Province of Manitoba, Canada.


	.3 Provide :
	.1 Fan performance curves showing point of operation, BHP and efficiency.
	.2 Sound rating data at point of operation.

	.4 Indicate:
	.1 Motors, sheaves, bearings, shaft details.
	.2 Minimum performance achievable with variable speed controllers.

	.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.
	.1 Contract Administrator will make available 1 copy of systems supplier's installation instructions.


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


	1.5 MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Furnish list of individual manufacturer's recommended spare parts for equipment, include:
	.1 Bearings and seals.
	.2 Addresses of suppliers.
	.3 List of specialized tools necessary for adjusting, repairing or replacing.



	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse / recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 Products
	2.1 FANS GENERAL
	.1 Motors:
	.1 In accordance with Section 23 05 13 - Common Motors Requirements for HVAC Equipment supplemented as specified herein.
	.2 For use with variable speed controllers – ECM type.
	.3 Sizes as indicated.

	.2 Factory primed before assembly in colour standard to manufacturer.
	.3 Scroll casing drains: as indicated.
	.4 Bearing lubrication systems plus extension lubrication tubes where bearings are not easily accessible.

	2.2 CENTRIFUGAL FANS
	.1 Fan wheels:
	.1 Welded aluminum construction.
	.2  Blades, as indicated.

	.2 Housings:
	.1 Volute with inlet cones: fabricated steel for wheels 300 mm or greater aluminum for smaller wheels, braced, and with welded supports.
	.2 For horizontally and vertically split housings provide flanges on each section for bolting together, with gaskets of non-oxidizing non-flammable material.
	.3 Provide latched airtight access doors with handles.

	.3 Variable volume control devices:
	.1 Mounted by fan manufacturer.


	2.3 CABINET FANS - GENERAL PURPOSE
	.1 Fan characteristics and construction: as centrifugal fans.

	2.4 UTILITY SETS
	.1 Characteristics and construction: for centrifugal fans.
	.2 Preassemble single width centrifugal fan with removable weatherproof protective hood with vents, 12 mm mesh birdscreens.

	2.5 AXIAL FLOW FANS (TUBE-AXIAL OR VANE-AXIAL)
	.1 Blade material: aluminum. Hub material: aluminum.
	.2 Supports:
	.1 Floor mounted units: reinforced legs.
	.2 Ceiling suspended units: support brackets welded to side of casing. Extend grease lubrication facilities to outside of casing.

	.3 Bearings: ball or roller with extension tubes to outside of casing.
	.4 Direct drive:
	.1 Fixed blade wheels: totally-enclosed, air over motors.
	.2 Adjustable blades for varying range of volume and pressure. Provide permanent pitch angle indication vernier scale on hub. Provide adjustment set at factory before shipment. Provide adjustment stops to avoid overloading motor.


	2.6 IN-LINE CENTRIFUGAL FANS
	.1 Characteristics and construction: as for centrifugal fan wheels, with axial flow construction and direct drive.
	.2 Provide AMCA arrangements 1 or 9 as indicated with stiffened flanges, smooth rounded inlets, and stationary guide vanes.

	2.7 PROPELLER FANS
	.1 Fabricate multibladed propellers of aluminum airfoil shape within bell mouth entrance on integral mounts, with grease lubricated ball bearings, with extended lubrication fittings, suited for operating in any position, direct driven, complete with m...
	.2 Provide blade guards and bird screen with gasketted edges.


	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 FAN INSTALLATION
	.1 Install fans as indicated, complete with flexible connections.
	.2 Bearings and extension tubes to be easily accessible.
	.3 Access doors and access panels to be easily accessible.

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



	233516
	Part 1 General
	1.1 REFERENCES
	.1 American Conference of Governmental Industrial Hygienists (ACGIH)
	.1 ACGIH 2095, Industrial Ventilation: A Manual of Recommended Practice for Design, 26th Edition.

	.2 National Fire Protection Association (NFPA)
	.1 ANSI/NFPA 91-04, Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and Noncombustible Particulate Solids.

	.3 ASTM International Inc.
	.1 ASTM C700-07a, Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength and Perforated.


	1.2 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 and datasheets for inlets, hoses, ducts, and fans, and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Provide drawings stamped and signed by professional engineer registered or licensed in the Province of Manitoba, Canada.


	1.3 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.4 EXTRA MATERIALS
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Submit list of manufacturer's recommended spare parts for equipment such as bearings and seals, and addresses of suppliers, together with list of specialized tools necessary for adjusting, repairing or replacing, for placement into operating manual.

	1.5 QUALITY ASSURANCE
	.1 Certifications:
	.1 Provide catalogued or published ratings obtained from tests carried out by manufacturer or ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.3 Packaging Waste Management: remove for reuse by manufacturer of packaging materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 INLETS
	.1 Type of inlets: as indicated.

	2.2 DUCTS
	.1 Buried: bell and spigot, vitreous glazed tile pipe and fittings, extra strength to ASTM C700.
	.1 Make up joints with bituminous base compound which shall not melt below 120 degrees C, adhere to glazed surfaces and permit slight movement without damage to joint.
	.2 Pump-out connection: cast iron and black steel pipe and fittings as indicated.
	.3 Bends at floor inlets: shop fabricated, long sweep pattern, 1.2 mm thick galvanized with brazed joints, concrete encased.

	.2 Above floor: galvanized steel 1.2 mm thick with welded joints.


	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 INSTALLATION
	.1 Install in accordance with NFPA 91, and to manufacturers instructions.
	.2 Follow ACGIH industrial ventilation details, print VS-907.
	.3 Slope ducting to low point.
	.4 Install pump out sump on underground ducts at low point.
	.5 Install drain from low point in overhead ducts to floor drain.
	.6 Make joints watertight and airtight when subjected to 1.5 kPa pressure.
	.7 Install duct supports to manufacturer's recommendations.

	3.3 TESTING
	.1 Test assembled and sealed ductwork from fan inlet to suction inlets under 2.5 kPa pressure for 30 minutes.
	.1 Leakage not to exceed 1% of design total air flow.

	.2 Test apparatus to include calibrated orifice and manometer.

	3.4 CLEANING
	.1 Clean in accordance with Section 01 74 00 - Cleaning.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.




	233720
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Mechanical louvers; intakes; vents; and reinforcement and bracing for air vents, intakes and gooseneck hoods.


	1.2 REFERENCES
	.1 American National Standards Institute (ANSI)/ National Fire Protection Association (NFPA)
	.1 ANSI/NFPA 96-04, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM E90-04, Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.

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

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

	1.3 SYSTEM DESCRIPTION
	.1 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.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 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.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.

	.2 Indicate following:
	.1 Pressure drop.
	.2 Face area.
	.3 Free area.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.
	.1 Contract Administrator will make available 1 copy of systems supplier's installation instructions.


	.3 Test Reports:
	.1 Submit certified data from independent laboratory substantiating acoustic and aerodynamic performance to ASTM E90.


	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse / recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 Products
	2.1 GRAVITY ROOF OUTSIDE AIR INTAKES AND RELIEF VENTS
	.1 Factory manufactured aluminum.
	.1 Complete with integral birdscreen of 2.7 mm diameter aluminum wire.
	.2 Maximum throat velocity: 3.3 m/s intake.
	.3 Maximum loss through unit: 15 Pa static pressure.
	.4 Maximum velocity through damper area: 1.5 m/s.
	.5 Shape: as indicated.

	.2 Birdscreens:
	.1 Complete with integral birdscreen of 2.7 mm diameter aluminum wire. Use 12  mm mesh on exhaust, 19  mm mesh on intake.


	2.2 FIXED LOUVRES - ALUMINUM
	.1 Construction: welded with exposed joints ground flush and smooth.
	.2 Material: extruded aluminum.
	.3 Blade: thermally broken.
	.4 Fastenings: stainless steel SAE-194-8F with SAE-194-SFB nuts and resilient neoprene washers between aluminum and head of bolt, or between nut, ss washer and aluminum body.
	.5 Screen: 12 mm exhaust 19 mm intake mesh, 2 mm diameter wire aluminum birdscreen on inside face of louvers in formed U-frame.
	.6 Finish: anodized. Colour: prefinished to match color 56072 Charcoal.

	2.3 DAMPERS
	.1 Construction: welded with exposed joints ground flush and smooth.
	.2 Material: extruded aluminum.
	.3 Blade: thermally broken parallel blade.
	.4 Fastenings: stainless steel SAE-194-8F with SAE-194-SFB nuts and resilient neoprene washers between aluminum and head of bolt, or between nut, ss washer and aluminum body.
	.5 Colour: to Contract Administrator's approval.

	2.4 DAMPER ACTUATORS
	.1 Electrical: 24 VAC
	.2 Action: Spring return
	.3 Torque characteristics: to match damper requirement
	.4 Normal position:
	.1 MD-1 – Genset intake air damper – NC
	.2 MD-2 – Genset exhaust air damper – NC
	.3 MD-3 – Genset recirculation damper – NO
	.4 MD-4 – Ventilation intake air damper – NO


	2.5 AIR PROVING SWITCH
	.1 Install air proving switches for SF-1 and EF-1.
	.2 24 VDC devices.


	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 In accordance with manufacturer's and SMACNA recommendations.
	.2 Reinforce and brace as indicated.
	.3 Anchor securely into opening. Seal with caulking to ensure weather tightness.

	3.3 CLEANING
	.1 Proceed in accordance with Section 01 74 00 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.




