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Part 1 General

1.1 REFERENCE STANDARDS

.1 National Fire Prevention Association (NFPA)

.1 NFPA 13-2007, Standard for the Installation of Sprinkler Systems.

.2 NFPA 20-2007, Standard for the Installation of Stationary Pumps for Fire 
Protection.

.3 NFPA 24-2007, Standard for the Installation of Private Fire Service Mains 
and Their Appurtenances.

.4 NFPA 25-2008, Standard for the Inspection, Testing, and Maintenance of 
Water-Based Fire Protection Systems.

.2 Underwriter's Laboratories of Canada (ULC)

.1 CAN4 S543-M984, Standard for Internal Lug Quick Connect Couplings 
for Fire Hose.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

.1 All new sprinkler heads shall match the existing base building.

.2 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.

.3 Product Data:

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

.4 Shop Drawings:

.1 Submit drawings stamped and signed by professional engineer registered 
or licensed in Saskatchewan of Canada.

.2 Indicate:

.1 Materials.

.2 Finishes.

.3 Method of anchorage

.4 Number of anchors.

.5 Supports.

.6 Reinforcement.

.7 Assembly details.

.8 Accessories.

.5 Samples:

.1 Submit samples of following:

.1 Each type of sprinkler head.

.2 Signs.
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.6 Test reports:

.1 Submit certified test reports for wet pipe fire protection sprinkler systems 
from approved independent testing laboratories, indicating compliance 
with specifications for specified performance characteristics and physical 
properties.

.7 Certificates:

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

.8 Manufacturers' Instructions:

.1 Provide manufacturer's installation instructions.

.9 Field Quality Control Submittals:

.1 Manufacturer's Field Reports: manufacturer's field reports specified.

1.3 CLOSEOUT SUBMITTALS

.1 Provide operation, maintenance and engineering data for incorporation into 
manual specified in Section 01 78 00- Closeout Submittals in accordance with 
ANSI/NFPA 20.

.2 Manufacturer's catalogue Data, including specific model, type, and size for:

.1 Pipe and fittings.

.2 Alarm valves.

.3 Valves, including gate, check, and globe.

.4 Water motor alarms.

.5 Sprinkler heads.

.6 Pipe hangers and supports.

.7 Pressure or flow switch.

.8 Fire department connections.

.9 Excess pressure pump.

.10 Mechanical couplings.

.3 Drawings:

.1 Sprinkler heads and piping system layout.

.1 Prepare 760mm by 1050mm detail working drawings of system 
layout in accordance with NFPA 13, "Working Drawings (Plans)".

.2 Show data essential for proper installation of each system.

.3 Show details, plan view, elevations, and sections of systems 
supply and piping.

.4 Show piping schematic of systems supply, devices, valves, pipe, 
and fittings. Show point to point electrical wiring diagrams.

.2 Electrical wiring diagrams.

.4 Design Data:
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.1 Calculations of sprinkler system design.

.2 Indicate type and design of each system and certify that each system has 
performed satisfactorily in the manner intended for not less than 
18months.

.5 Field Test Reports:

.1 Preliminary tests on piping system.

.6 Records:

.1 As-built drawings of each system.

.1 After completion, but before final acceptance, submit complete set 
of as-built drawings of each system for record purposes.

.2 Submit 760mm by 1050mm drawings on reproducible Mylar film 
with title block similar to full size contract drawings.

.7 Operation and Maintenance Manuals:

.1 Provide detailed hydraulic calculations including summary sheet, and 
Contractors Material and Test Certificate for aboveground piping and 
other documentation for incorporation into manual in accordance with 
NFPA 13.

1.4 QUALITY ASSURANCE

.1 Qualifications:

.1 Installer: company or person specializing in wet sprinkler systems with 
documented experience approved by manufacturer.

.2 Supply grooved joint couplings, fittings, valves, grooving tools and specialties 
from a single manufacturer. Use date stamped castings for coupling housings, 
fittings, valve bodies, for quality assurance and traceability.

1.5 MAINTENANCE MATERIAL SUBMITTALS

.1 Extra Materials:

.1 Provide maintenance materials in accordance with Section 01 78 00- 
Closeout Submittals.

.2 Provide spare sprinklers and tools in accordance with NFPA 13.

1.6 DELIVERY, STORAGE AND HANDLING

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

.2 Delivery and Acceptance Requirements:

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

.3 Storage and Protection:

.1 Store materials indoors.
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.2 Store and protect materials from exposure to harmful weather conditions 
and at temperature and humidity conditions recommended by 
manufacturer.

Part 2 Products

2.1 DESIGN REQUIREMENTS

.1 Design automatic wet pipe fire suppression sprinkler systems in accordance with 
required and advisory provisions of NFPA 13, by hydraulic calculations for 
uniform distribution of water over design area pipe schedules for ordinary hazard 
occupancy.

.2 Include with each system materials, accessories, and equipment inside and 
outside building to provide each system complete and ready for use.

.3 Design and provide each system to give full consideration to blind spaces, piping, 
electrical equipment, ducts, and other construction and equipment in accordance 
with detailed shop drawings.

.4 Locate sprinkler heads in consistent pattern with ceiling grid, lights, and air 
supply diffusers.

.5 Devices and equipment for fire protection service: ULC approved for use in wet 
pipe sprinkler systems.

.6 Location of Sprinkler Heads:

.1 Locate heads in relation to ceiling and spacing of sprinkler heads in 
conformance to NFPA 13

.2 Uniformly space sprinklers on branch.

.7 Water Distribution:

.1 Make distribution uniform throughout the area in which sprinkler heads 
will open.

.2 Discharge from individual heads in hydraulically most remote area to be 
100% of specified density.

.8 Density of Application of Water:

.1 Size pipe to provide specified density when system is discharging 
specified total maximum required flow.

.2 Application to horizontal surfaces below sprinklers shall be as required to 
meet NFPA 13.

.9 Friction Losses:

.1 Calculate losses in piping in accordance with Hazen-Williams formula 
with 'C' value of 120 for steel piping, 150 for copper tubing, and 140 for 
cement-lined ductile-iron piping.

.10 Water Supply:

.1 Base hydraulic calculations on static pressure of the existing building. 
Confirm building pressure on site prior to design.
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.11 Grooved couplings and fittings made from minimum 90% recycled metal.

2.2 ABOVE GROUND PIPING SYSTEMS

.1 Provide fittings for changes in direction of piping and for connections.

.1 Make changes in piping sizes through tapered reducing pipe fittings, 
bushings will not be permitted.

.2 Perform welding in shop; field welding will not be permitted.

.3 Conceal piping in areas with suspended ceiling.

2.3 PIPE, FITTINGS AND VALVES

.1 Pipe:

.1 Ferrous: to NFPA 13.

.2 Copper tube: to NFPA 13.

.2 Fittings and joints to NFPA 13:

.1 Ferrous: screwed, welded, flanged or roll grooved.

.1 Grooved joints designed with two ductile iron housing segments, 
pressure responsive gasket, and zinc-electroplated steel bolts and 
nuts. Cast with offsetting angle-pattern bolt pads for rigidity and 
visual pad-to-pad offset contact.

.2 Copper tube: screwed, soldered, brazed, grooved.

.3 Provide grooved-end type fittings into which sprinkler heads, sprinkler 
head riser nipples, or drop nipples are threaded.

.4 Plain-end fittings with mechanical couplings and fittings which use steel 
gripping devices to bite into pipe when pressure is applied will not be 
permitted.

.5 Rubber gasketted grooved-end pipe and fittings with mechanical 
couplings are permitted in pipe sizes 32mm and larger.

.6 Fittings: ULC approved for use in wet pipe sprinkler systems.

.7 Ensure fittings, mechanical couplings, and rubber gaskets are supplied by 
same manufacturer.

.8 Side outlet tees using rubber gasketted fittings are not permitted.

.9 Sprinkler pipe and fittings: metal.

.3 Valves:

.1 ULC listed for fire protection service.

.2 Gate valves: open by counter clockwise rotation.

.3 Provide OS &amp; Y rising stem wall indicator valve beneath each alarm 
valve in each riser when more than one alarm valve is supplied from 
same water supply pipe.

.4 Check valves: flanged clear opening swing or spring actuated check type 
with flanged inspection and access cover plate for sizes 10cm and larger.

.4 Pipe hangers:
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.1 ULC listed for fire protection services in accordance with NFPA.

2.4 SPRINKLER HEADS

.1 General: to NFPA 13 and ULC listed for fire services.

.2 Sprinkler Head Type:

.1 Type A: upright bronze.

.2 Type B: pendant chrome link and lever type.

.3 Type C: pendant chrome glass bulb type.

.4 Type D: recessed polished fusible link chrome glass bulb satin type with 
ring and cup.

.5 Type E: flush chrome polished satin link and lever type.

.6 Type F: side wall chrome polished satin link and lever type.

.3 Provide nominal 1.2cm orifice sprinkler heads.

.1 Release element of each head to be of intermediate temperature rating or 
higher as suitable for specific application.

.2 Provide polished chromium-plated pendent chromium-plated finish on 
copper alloy ceiling plates, stainless steel ceiling plates sprinklers below 
suspended ceilings.

.3 Provide corrosion-resistant sprinkler heads and sprinkler head guards in 
accordance with NFPA 13.

.4 Deflector: not more than 75mm below suspended ceilings.

.5 Ceiling plates: not more than 25mm deep.

.6 Ceiling cups: not permitted.

2.5 SUPERVISORY SWITCHES

.1 General: to NFPA 13 and ULC listed for fire service.

.2 Valves:

.1 Mechanically attached to valve body, with normally open and normally 
closed contacts and supervisory capability.

.3 Pressure or flow switch type:

.1 With normally open and normally closed contacts and supervisory 
capability.

.2 Provide switch with circuit opener or closer for automatic transmittal of 
alarm over facility fire alarm system.

.3 Connect into building fire alarm system.

.4 Connection of switch: Section 28 31 00- Fire Detection and Alarm.

.5 Alarm actuating device: mechanical diaphragm controlled retard device 
adjustable from 10to 60seconds and instantly recycle.

.4 Pressure alarm switch:

.1 With normally open and normally closed contacts and supervisory 
capability.
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2.6

2.7 ESCUTCHEON PLATES

.1 Provide one piece type metal plates for piping passing through walls, and 
ceilings, in exposed spaces.

.2 Provide polished chromium-plated finish on copper alloy plates stainless steel 
plates in finished spaces.

.3 Provide paint finish on metal plates in unfinished spaces.

2.8 INSPECTOR'S TEST CONNECTION

.1 Locate inspector's test connection at hydraulically most remote part of each 
system, provide test connections approximately 3m above floor for each sprinkler 
system or portion of each sprinkler system equipped with alarm device.

.2 Provide test connection piping to location where discharge will be readily visible 
and where water may be discharged without property damage.

.3 Provide discharge orifice of same size as corresponding sprinkler orifice.

2.9 SIGNS

.1 Attach properly lettered and approved metal signs to each valve and alarm 
device to NFPA 13.

.2 Permanently fix hydraulic design data nameplates to riser of each system.

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS

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

3.2 INSTALLATION

.1 Install, inspect and test to acceptance in accordance with NFPA 13 and NFPA 
25.

3.3 PIPE INSTALLATION

.1 Install piping straight and true to bear evenly on hangers and supports. Do not 
hang piping from plaster ceilings.

.2 Keep interior and ends of new piping and existing piping thoroughly cleaned of 
water and foreign matter.

.3 Keep piping systems clean during installation by means of plugs or other 
approved methods. When work is not in progress, securely close open ends of 
piping to prevent entry of water and foreign matter.

.4 Inspect piping before placing into position.
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3.4 ELECTRICAL CONNECTIONS

.1 Provide electrical work associated with this section under Section 26 05 00- 
Common Work Results for Electrical.

.2 Provide fire alarm system under Section 28 31 00- Fire Detection and Alarm.

.3 Provide control and fire alarm wiring, including connections to fire alarm systems, 
in accordance with National Electrical Code.

3.5 DISINFECTION

.1 Disinfect new piping and existing piping.

.2 Fill piping systems with solution containing minimum of 50parts per million of 
chlorine and allow solution to stand for minimum of 24hours.

.3 Flush solution from systems with clean water until maximum residual chlorine 
content is not greater than 0.2part per million or residual chlorine content of 
domestic water supply.

.4 Obtain at least two consecutive satisfactory bacteriological samples from piping, 
analyzed by certified laboratory, and submit results prior to piping being placed 
into service.

3.6 CONNECTIONS TO EXISTING WATER SUPPLY SYSTEMS

.1 Notify Contracting Officer in writing at least 15days prior to connection date.

.2 Bolt sleeves around main piping.

.3 Bolt valve to branch connection. Open valve, attach drilling machine, make tap, 
close valve, and remove drilling machine, without interruption of service.

.4 Furnish materials required to make connections into existing water supply 
systems, and perform excavating, backfilling, and other incidental labour as 
required.

3.7 FIELD QUALITY CONTROL

.1 Site Test, Inspection:

.1 Perform test to determine compliance with specified requirements in 
presence of Departmental Representative.

.2 Test, inspect, and approve piping before covering or concealing.

.3 Preliminary Tests:

.1 Hydrostatically test each system at 200psig for a 2hour period with 
no leakage or reduction in pressure.

.2 Flush piping with potable water in accordance with NFPA 13.

.3 Piping above suspended ceilings: tested, inspected, and approved 
before installation of ceilings.

.4 Test alarms and other devices.
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.5 Test water flow alarms by flowing water through inspector's test 
connection. When tests have been completed and corrections 
made, submit signed and dated certificate in accordance with 
NFPA 13.

.4 Formal Tests and Inspections:

.1 Do not submit request for formal test and inspection until 
preliminary test and corrections are completed and approved.

.2 Submit written request for formal inspection at least 15days prior 
to inspection date.

.3 Repeat required tests as directed.

.4 Correct defects and make additional tests until systems comply 
with contract requirements.

.5 Furnish instruments, appliances, connecting devices, equipment, 
personnel for tests.

.6 Authority of Jurisdiction, will witness formal tests and approve 
systems before they are accepted.

.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 - ACTION 
AND INFORMATIONAL 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 Site Tests:

3.8 CLEANING

.1 Clean in accordance with Section 01 74 11- Cleaning.

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

END OF SECTION
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	1.5 Non-conformance To FUNCTIONAL Performance Requirements
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	.2 During Construction:
	.3 Before start of Cx:
	.4 Inform Departmental Representative in writing of discrepancies and deficiencies on finished works.

	1.7 Conflicts
	.1 Report conflicts between requirements of this section and other sections to Departmental Representative before start-up and obtain clarification.
	.2 Failure to report conflict and obtain clarification will result in application of most stringent requirement.

	1.8 Submittals
	.1 Submittals: In accordance with Section 01 33 00 - Submittal Procedures.

	1.9 Commissioning Documentation
	.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms for requirements and instructions for use.
	.2 Departmental Representative to review and approve Cx documentation.
	.3 Provide completed and approved Cx documentation to Departmental Representative.

	1.10 Commissioning Schedule
	.1 Provide detailed Cx schedule as part of construction schedule in accordance with Section 01 32 16 - Construction Progress Schedules - Bar (GANTT) Chart.  Update schedule as necessary during the work to reflect progress on components and systems.
	.2 Provide adequate time for Cx activities prescribed in technical sections and commissioning sections including:

	1.11 Commissioning Meetings
	.1 Convene Cx meetings following project meetings: Section 01 32 16 - Construction Progress Schedules - Bar (GANTT) Chart and as specified.
	.2 Purpose: Resolve issues, monitor progress, identify deficiencies, relating to Cx.
	.3 Continue Cx meetings on regular basis until commissioning deliverables have been addressed.
	.4 At 60% construction completion stage, Departmental Representative to call a separate Cx scope meeting to review progress, discuss schedule of equipment start-up activities and prepare for Cx.  Issues at meeting to include:
	.5 Thereafter, Cx meetings to be held until project completion and as required during equipment start-up and functional testing period.
	.6 Meeting will be chaired by Contractor, who will record and distribute minutes.
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	1.12 Starting And Testing
	.1 Contractor assumes liabilities and costs for inspections. Including disassembly and re-assembly after approval, starting, testing and adjusting, including supply of testing equipment.

	1.13 Witnessing Of Starting And Testing
	.1 Provide 14 days notice prior to commencement.
	.2 Departmental Representative to witness of start-up and testing.
	.3 Contractor's Cx Agent to be present at tests performed and documented by sub-trades, suppliers and equipment manufacturers.

	1.14 Manufacturer's Involvement
	.1 Factory testing: Manufacturer to:
	.2 Obtain manufacturers’ installation, start-up, and operations instructions and review with Departmental Representative prior to start-up of components, equipment, and systems.
	.3 Integrity of warranties:
	.4 Qualifications of manufacturer's personnel:

	1.15 Procedures
	.1 Verify that equipment and systems are complete, clean, and operating in normal and safe manner prior to conducting start-up, testing, and Cx.
	.2 Conduct start-up and testing in following distinct phases:
	.3 Correct deficiencies and obtain approval from Departmental Representative after distinct phases have been completed and before commencing next phase.
	.4 Document required tests on approved functional performance testing forms.
	.5 Failure to follow accepted start-up procedures will result in re-evaluation of equipment by an independent testing agency selected by Departmental Representative. If results reveal that equipment start-up was not in accordance with requirements, and resulted in damage to equipment, implement following:

	1.16 Start-up Documentation
	.1 Assemble start-up documentation and submit to Departmental Representative for approval  before commencement of commissioning.
	.2 Start-up documentation to include:

	1.17 Operation And Maintenance Of Equipment And Systems
	.1 After start-up, operate and maintain equipment and systems as directed by equipment/system manufacturer.
	.2 With assistance of manufacturer develop written maintenance program and submit Departmental Representative for approval before implementation.
	.3 Operate and maintain systems for length of time required for commissioning to be completed.
	.4 After completion of commissioning, operate and maintain systems until issuance of certificate of interim acceptance.

	1.18 Test Results
	.1 If start-up, testing, or functional performance testing produce unacceptable results, repair, replace, or repeat specified starting or functional performance testing procedures until acceptable results are achieved.
	.2 Provide labour and materials, assume costs for re-commissioning.

	1.19 Start Of Commissioning
	.1 Notify Departmental Representative at least 21 days prior to start of Cx.
	.2 Start Cx after elements of building affecting start-up and functional performance testing of systems have been completed.

	1.20 Instruments / Equipment
	.1 Submit to Departmental Representative for review:
	.2 Provide the following equipment as required:

	1.21 Commissioning functional performance testing
	.1 Carry out Cx:
	.2 Cx procedures to be repeatable, and reported results are to be verifiable.
	.3 Follow equipment manufacturer's operating instructions.
	.4 EMCS trending to be available as supporting documentation for functional performance testing.

	1.22 Witnessing Commissioning
	.1 Departmental Representative to witness activities and verify results.

	1.23 Authorities Having Jurisdiction
	.1 Where specified start-up, testing, or commissioning procedures duplicate verification requirements of authority having jurisdiction, arrange for authority to witness procedures so as to avoid duplication of tests and to facilitate expedient acceptance of facility.
	.2 Obtain certificates of approval, acceptance, and compliance with rules and regulation of authority having jurisdiction.
	.3 Provide copies to Departmental Representative within 5 days of test, with Cx report.

	1.24 Commissioning Constraints
	.1 Since access into secure or sensitive areas will be very difficult after occupancy it is necessary to complete Cx of occupancy, weather, and seasonal sensitive equipment and systems in these areas before issuance of the Interim Certificate, using, if necessary, simulated thermal loads.

	1.25 Extrapolation Of Results
	.1 Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot be conducted under near-rated or near-design conditions, extrapolate part-load results to design conditions when approved by Departmental Representative in accordance with equipment manufacturer's instructions, using manufacturer's data, with manufacturer's assistance and using approved formulae.

	1.26 Extent Of Verification
	.1 Provide labour and instrumentation to verify up to 30% of reported results, unless specified otherwise in other sections.
	.2 Number and location to be at discretion of Departmental Representative.
	.3 Conduct tests repeated during verification under same conditions as original tests, using same test equipment and instrumentation.
	.4 Review and repeat commissioning of systems if inconsistencies are found in more than 20% of reported results.
	.5 Perform additional commissioning until results are acceptable to Departmental Representative.

	1.27 Repeat Verifications
	.1 Assume costs incurred by Departmental Representative for third and subsequent verifications where:

	1.28 Sundry Checks And Adjustments
	.1 Make adjustments and changes that become apparent as Cx proceeds.
	.2 Perform static and operational checks as applicable and as required.

	1.29 Deficiencies, Faults, Defects
	.1 Correct deficiencies found during start-up and Cx to satisfaction of Departmental Representative.
	.2 Report problems, faults or defects affecting Cx to Departmental Representative in writing. Stop Cx until problems are rectified. Proceed with written approval from Departmental Representative.

	1.30 Completion Of Commissioning
	.1 Upon completion of Cx leave systems in normal operating mode.
	.2 Except for warranty and seasonal verification activities specified in Cx specifications, complete Cx prior to issuance of Interim Certificate of Completion.
	.3 Cx to be considered complete when contract Cx deliverables have been submitted and accepted by Departmental Representative.

	1.31 Activities Upon Completion Of Commissioning
	.1 When changes are made to baseline components or system settings established during Cx process, provide updated Cx form for affected item.

	1.32 Training
	.1 In accordance with Section 01 91 41 - Commissioning (Cx) - Training.

	1.33 Maintenance Materials, Spare Parts, Special Tools
	.1 Supply, deliver, and document maintenance materials, spare parts, and special tools as specified in contract.

	1.34 Occupancy
	.1 Cooperate fully with Departmental Representative during stages of acceptance and occupancy of facility.

	1.35 Installed Instrumentation
	.1 Use instruments installed under Contract for TAB and functional performance testing if:
	.2 Calibrated EMCS sensors may be used to obtain performance data provided that sensor calibration has been completed and accepted.

	1.36 functional performance testing Tolerances
	.1 Application tolerances:
	.2 Instrument accuracy tolerances:
	.3 Measurement tolerances during verification:

	1.37 Owner's Performance Testing
	.1 Performance testing of equipment or system by Departmental Representative will not relieve Contractor from compliance with specified start-up and testing procedures.

	Part 2 Products
	Not Used.

	Part 3 Execution
	Not Used.
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	Part 1 General
	1.1 Summary
	.1 Section Includes:

	1.2 References
	.1 American Society of Heating, Refrigerating, and Air-Conditioning Engineers.
	.2 Canadian Standards Association (CSA)
	.3 National Fire Protection Association (NFPA)
	.4 Public Works and Government Service Canada (PWGSC)
	.5 Underwriters' Laboratories of Canada (ULC)

	1.3 General
	.1 Provide a fully functional facility:
	.2 Term "Cx" in this section means "Commissioning".
	.3 Use this Cx Plan as master planning document for Cx:
	.4 Acronyms:
	.5 Commissioning terms used in this Section:

	1.4 Development Of 100% Cx Plan
	.1 Cx Plan to be 95% completed by the Departmental Representative and transmit to the contractor.
	.2 Cx Plan to be 100% completed within 8 weeks of award of contract to take into account:
	.3 Submit completed Cx Plan for review and further obtain Departmental Representative's written approval.

	1.5 Refinement Of Cx Plan
	.1 During construction phase, revise, refine and update Cx Plan to include:
	.2 Revise, refine, and update every 4 weeks during construction phase. At each revision, indicate revision number and date.
	.3 Submit each revised Cx Plan to Departmental Representative for review and obtain written approval.
	.4 Include testing parameters at full range of operating conditions and check responses of equipment and systems.

	1.6 Composition, Roles And Responsibilities Of Cx Team
	.1 Departmental Representative to maintain overall responsibility for project and is sole point of contact between members of commissioning team.
	.2 Project Manager will select Cx Team consisting of following members:

	1.7 Cx Participants
	.1 Employ the following Cx participants to verify performance of equipment and systems:
	.2 Ensure that Cx participant:
	.3 Provide names of participants to Departmental Representative and details of instruments and procedures to be followed for Cx 3 months prior to starting date of Cx for review and approval.

	1.8 Extent Of Cx
	.1 The following list outlines the extent of Cx.

	1.9 Deliverables Relating To O & M Perspectives
	.1 General requirements:
	.2 Provide deliverables:

	1.10 Deliverables Relating To The Cx Process
	.1 General:
	.2 Definitions:
	.3 Deliverables: provide:
	.4 Departmental Representative to witness and certify tests and reports of results provided to Departmental Representative.
	.5 Departmental Representative to participate.

	1.11 Pre-construction Cx Activities And Related Documentation
	.1 During demolition phase, prior to the commencement of construction, the existing RTU duct distribution modified in the Contract Documents require pre-construction TAB and modification at specifically identified sample locations listed in Section 23 05 93 – Testing, Adjusting and Balancing for HVAC.
	.2 Departmental Representative will monitor tests.
	.3 Departmental Representative to approve completed TAB reports.

	1.12 Pre-cx Activities And Related Documentation
	.1 Items listed in this Cx Plan include the following:
	.2 Pre-Cx activities - LIFE SAFETY SYSTEMS
	.3 Pre-Cx activities - ELECTRICAL:

	1.13 Start-up
	.1 Start up components, equipment and systems.
	.2 Equipment manufacturer, supplier, installing specialist sub-contractor, as appropriate, to start-up, under Contractor's direction, following equipment, systems:
	.3 Departmental Representative to monitor some of these start-up activities.
	.4 Functional Performance Testing:

	1.14 Cx Activities And Related Documentation
	.1 Perform Cx by specified Cx agency using procedures developed by Departmental Representative and approved by Departmental Representative.
	.2 Departmental Representative to monitor Cx activities.
	.3 Upon satisfactory completion, Cx agency performing tests to prepare Cx Report using approved function performance testing forms.
	.4 Departmental Representative to witness, certify reported results of, Cx activities and forward to Departmental Representative.
	.5 Departmental Representative reserves right to verify a percentage of reported results at no cost to contract.

	1.15 Cx Of Integrated Systems And Related Documentation
	.1 Cx to be performed by specified Cx specialist, using procedures developed by Departmental Representative and approved by Departmental Representative.
	.2 Tests to be witnessed by Departmental Representative and documented on approved report forms.
	.3 Upon satisfactory completion, Cx specialist to prepare Cx Report, to be certified  and reviewed by the Departmental Representative.
	.4 Departmental Representative reserves right to verify percentage of reported results.
	.5 Integrated systems to include:
	.6 Identification:

	1.16 Static Verification Check Lists
	.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms.

	1.17 Start-up Report Forms
	.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms.

	1.18 functional performance testing Forms
	.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms.

	1.19 Deliverables Relating To Administration Of Cx
	.1 General:

	1.20 Cx Schedules
	.1 Prepare detailed critical path Cx Schedule and submit to Departmental Representative for review and approval same time as project Construction Schedule.  Include:
	.2 After approval, incorporate Cx Schedule into Construction Schedule.
	.3 Contractor, Contractor's Cx agent, and Departmental Representative will monitor progress of Cx against this schedule.
	.4 Cx Schedules for Mechanical Systems:
	.5 CX Schedules for Electrical Systems:

	1.21 Cx Reports
	.1 Submit reports of tests to Departmental Representative who will verify reported results.
	.2 Include completed and certified function performance testing reports in properly formatted Cx Reports.
	.3 Before reports are accepted, reported results to be subject to verification by Departmental Representative.

	1.22 Activities During Warranty Period
	.1 Cx activities must be completed before issuance of Interim Certificate. It is anticipated that certain Cx activities may be necessary during Warranty Period, including:

	1.23 Training Plans
	.1 Refer to Section 01 91 41 - Commissioning (Cx) - Training.

	1.24 Final Settings
	.1 Upon completion of Cx to satisfaction of Departmental Representative, lock control devices in their final positions, indelibly mark settings, and include in Cx Reports.

	Part 2 Products
	Not Used.

	Part 3 Execution
	Not Used.


	01 91 33 - Commissioning Forms_0
	Part 1 General
	1.1 Summary
	.1 Section Includes:

	1.2 Static Verification/start-up Check Lists
	.1 Include the following data:
	.2 Prior to functional performance testing of systems, complete items on static, installation verification and start-up forms related to systems and obtain Departmental Representative's approval.
	.3 Equipment manufacturer's installation/start-up check lists are acceptable for use. As deemed necessary by Departmental Representative, supplemental additional data lists will be required for specific project conditions.
	.4 Use check lists for equipment installation. Document check list verifying checks have been made, indicate deficiencies and corrective action taken.
	.5 Installer to sign check lists upon completion, certifying stated checks and inspections have been performed. Return completed check lists to Departmental Representative. Check lists will be required during Commissioning and will be included in O & M at completion of project.
	.6 Use of check lists will not be considered part of commissioning process but will be stringently used for equipment pre-start and start-up procedures.

	1.3 Functional performance testing Forms
	.1 Functional performance testing to be used for checks, running dynamic tests and adjustments carried out on equipment and systems to ensure correct operation, efficiently and function independently and interactively with other systems as intended with project requirements.
	.2 Functional performance testing forms include those developed by Contractor records measured data and readings taken during functional testing and functional performance testing procedures.
	.3 Prior to functional performance testing of integrated system, complete functional performance testing forms of related systems and obtain Departmental Representative's approval.

	1.4 AFD service provider FORMS
	.1 Complete AFD service provider Equipment Data Collection Form for all equipment that will be the responsibility of AFD service provider to perform planned maintenance.

	1.5 Samples Of Commissioning Forms
	.1 Departmental Representative will develop and provide to Contractor required project-specific Commissioning forms in electronic format complete with specification data.
	.2 Revise items on Commissioning forms to suit project requirements.
	.3 Samples of Commissioning forms and a complete index of produced to date will be attached to this section.

	1.6 Changes And Development Of New Report Forms
	.1 When additional forms are required, but are not available from Departmental Representative, develop appropriate verification forms and submit to Departmental Representative for approval prior to use.

	1.7 Commissioning Forms
	.1 Use Commissioning forms to verify installation and record performance when starting equipment and systems.
	.2 Strategy for Use:

	1.8 Language
	.1 To suit the language profile of the awarded contract.

	Products
	Not Used.

	Execution
	Not Used.


	01 91 41 - Commissioning Training_0
	Part 1 General
	1.1 Summary
	.1 Section Includes:

	1.2 Trainees
	.1 Trainees: Personnel selected for operating and maintaining facility; includes Facility Manager, building operators, maintenance staff, security staff, and technical specialists as required.
	.2 Trainees will be available for training during later stages of construction for purposes of familiarization with systems.

	1.3 Instructors
	.1 Departmental Representative will provide:
	.2 Contractor and certified factory-trained manufacturers' personnel: to provide instruction on the following:
	.3 Contractor and equipment manufacturer to provide instruction on:

	1.4 Training Objectives
	.1 Training to be detailed and duration to ensure:

	1.5 Training Materials
	.1 Instructors to be responsible for content and quality.
	.2 Training materials to include:
	.3 Project Manager, Commissioning Manager, and Facility Manager will review training manuals.
	.4 Training materials to be in a format that permits future training procedures to same degree of detail.
	.5 Supplement training materials:

	1.6 Scheduling
	.1 Include in Commissioning Schedule time for training.
	.2 Deliver training during regular working hours, training sessions to be 3 hours per session in length.
	.3 Training to be completed prior to acceptance of facility.

	1.7 Responsibilities
	.1 Be responsible for:
	.2 Departmental Representative will evaluate training and materials.
	.3 Upon completion of training, provide written report, signed by Instructors, witnessed by Departmental Representative.

	1.8 Training Content
	.1 Training to include demonstrations by Instructors using the installed equipment and systems.
	.2 Content includes:
	.3 Provide specialized training as specified in relevant Technical Sections of the construction specifications.


	Part 2 Products
	Not Used.

	Part 3 Execution
	Not Used.


	21 13 13 Wet Pipe Sprinkler Systems_0
	Part 1 General
	1.1 REFERENCE STANDARDS
	.1 National Fire Prevention Association (NFPA)
	.2 Underwriter's Laboratories of Canada (ULC)

	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 All new sprinkler heads shall match the existing base building.
	.2 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
	.3 Product Data:
	.4 Shop Drawings:
	.5 Samples:
	.6 Test reports:
	.7 Certificates:
	.8 Manufacturers' Instructions:
	.9 Field Quality Control Submittals:

	1.3 CLOSEOUT SUBMITTALS
	.1 Provide operation, maintenance and engineering data for incorporation into manual specified in Section 01 78 00- Closeout Submittals in accordance with ANSI/NFPA 20.
	.2 Manufacturer's catalogue Data, including specific model, type, and size for:
	.3 Drawings:
	.4 Design Data:
	.5 Field Test Reports:
	.6 Records:
	.7 Operation and Maintenance Manuals:

	1.4 QUALITY ASSURANCE
	.1 Qualifications:
	.2 Supply grooved joint couplings, fittings, valves, grooving tools and specialties from a single manufacturer. Use date stamped castings for coupling housings, fittings, valve bodies, for quality assurance and traceability.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials:

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements:
	.3 Storage and Protection:


	Part 2 Products
	2.1 DESIGN REQUIREMENTS
	.1 Design automatic wet pipe fire suppression sprinkler systems in accordance with required and advisory provisions of NFPA 13, by hydraulic calculations for uniform distribution of water over design area pipe schedules for ordinary hazard occupancy.
	.2 Include with each system materials, accessories, and equipment inside and outside building to provide each system complete and ready for use.
	.3 Design and provide each system to give full consideration to blind spaces, piping, electrical equipment, ducts, and other construction and equipment in accordance with detailed shop drawings.
	.4 Locate sprinkler heads in consistent pattern with ceiling grid, lights, and air supply diffusers.
	.5 Devices and equipment for fire protection service: ULC approved for use in wet pipe sprinkler systems.
	.6 Location of Sprinkler Heads:
	.7 Water Distribution:
	.8 Density of Application of Water:
	.9 Friction Losses:
	.10 Water Supply:
	.11 Grooved couplings and fittings made from minimum 90% recycled metal.

	2.2 ABOVE GROUND PIPING SYSTEMS
	.1 Provide fittings for changes in direction of piping and for connections.
	.2 Perform welding in shop; field welding will not be permitted.
	.3 Conceal piping in areas with suspended ceiling.

	2.3 PIPE, FITTINGS AND VALVES
	.1 Pipe:
	.2 Fittings and joints to NFPA 13:
	.3 Valves:
	.4 Pipe hangers:

	2.4 SPRINKLER HEADS
	.1 General: to NFPA 13 and ULC listed for fire services.
	.2 Sprinkler Head Type:
	.3 Provide nominal 1.2cm orifice sprinkler heads.

	2.5 SUPERVISORY SWITCHES
	.1 General: to NFPA 13 and ULC listed for fire service.
	.2 Valves:
	.3 Pressure or flow switch type:
	.4 Pressure alarm switch:

	2.7 ESCUTCHEON PLATES
	.1 Provide one piece type metal plates for piping passing through walls, and ceilings, in exposed spaces.
	.2 Provide polished chromium-plated finish on copper alloy plates stainless steel plates in finished spaces.
	.3 Provide paint finish on metal plates in unfinished spaces.

	2.8 INSPECTOR'S TEST CONNECTION
	.1 Locate inspector's test connection at hydraulically most remote part of each system, provide test connections approximately 3m above floor for each sprinkler system or portion of each sprinkler system equipped with alarm device.
	.2 Provide test connection piping to location where discharge will be readily visible and where water may be discharged without property damage.
	.3 Provide discharge orifice of same size as corresponding sprinkler orifice.

	2.9 SIGNS
	.1 Attach properly lettered and approved metal signs to each valve and alarm device to NFPA 13.
	.2 Permanently fix hydraulic design data nameplates to riser of each system.


	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 INSTALLATION
	.1 Install, inspect and test to acceptance in accordance with NFPA 13 and NFPA 25.

	3.3 PIPE INSTALLATION
	.1 Install piping straight and true to bear evenly on hangers and supports. Do not hang piping from plaster ceilings.
	.2 Keep interior and ends of new piping and existing piping thoroughly cleaned of water and foreign matter.
	.3 Keep piping systems clean during installation by means of plugs or other approved methods. When work is not in progress, securely close open ends of piping to prevent entry of water and foreign matter.
	.4 Inspect piping before placing into position.

	3.4 ELECTRICAL CONNECTIONS
	.1 Provide electrical work associated with this section under Section 26 05 00- Common Work Results for Electrical.
	.2 Provide fire alarm system under Section 28 31 00- Fire Detection and Alarm.
	.3 Provide control and fire alarm wiring, including connections to fire alarm systems, in accordance with National Electrical Code.

	3.5 DISINFECTION
	.1 Disinfect new piping and existing piping.
	.2 Fill piping systems with solution containing minimum of 50parts per million of chlorine and allow solution to stand for minimum of 24hours.
	.3 Flush solution from systems with clean water until maximum residual chlorine content is not greater than 0.2part per million or residual chlorine content of domestic water supply.
	.4 Obtain at least two consecutive satisfactory bacteriological samples from piping, analyzed by certified laboratory, and submit results prior to piping being placed into service.

	3.6 CONNECTIONS TO EXISTING WATER SUPPLY SYSTEMS
	.1 Notify Contracting Officer in writing at least 15days prior to connection date.
	.2 Bolt sleeves around main piping.
	.3 Bolt valve to branch connection. Open valve, attach drilling machine, make tap, close valve, and remove drilling machine, without interruption of service.
	.4 Furnish materials required to make connections into existing water supply systems, and perform excavating, backfilling, and other incidental labour as required.

	3.7 FIELD QUALITY CONTROL
	.1 Site Test, Inspection:
	.2 Manufacturer's Field Services:
	.3 Site Tests:

	3.8 CLEANING
	.1 Clean in accordance with Section 01 74 11- Cleaning.



	22 05 00 Common Work Results for Plumbing_0
	Part 1 General
	1.1 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:

	1.2 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00- Closeout Submittals.
	.2 Operation and Maintenance Data: submit operation and maintenance data for compartment sink, faucet, and filtered water dispenser

	1.3 MAINTENANCE MATERIAL SUBMITTALS
	.1 Submit in accordance with Section 01 78 00- Closeout Submittals.
	.2 Furnish spare parts as follows:
	.3 Provide one set of special tools required to service equipment as recommended by manufacturers.
	.4 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:


	Part 2 Products
	2.1 NOT USED
	.1 Not used.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable.

	3.2 SYSTEM 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 Manufacturer's Field Services:

	3.4 DEMONSTRATION
	.1 Departmental Representative will use equipment and systems for test purposes prior to acceptance. Supply labour, material, and instruments required for testing.
	.2 Trial usage to apply to following equipment and systems:
	.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 Departmental Representativewill record these demonstrations on video tape for future reference.

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

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



	22 11 16 Domestic Water Piping_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 American Society of Mechanical Engineers International (ASME)
	.2 ASTM International
	.3 American National Standards Institute/American Water Works Association (ANSI)/(AWWA)
	.4 CSA Group
	.5 Underwriters Laboratories of Canada (ULC)
	.6 National Sanitation foundation (NSF)
	.7 Department of Justice Canada (Jus)
	.8 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.9 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS).
	.10 National Research Council (NRC)
	.11 Transport Canada (TC)

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data
	.3 Closeout Submittals:

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Place materials defined as hazardous or toxic in designated containers.
	.2 Handle and dispose of hazardous materials in accordance with, Regional and Municipal regulations.

	Part 2 Products
	2.1 PIPING
	.1 Domestic hot, cold and recirculation systems, within building.

	2.2 FITTINGS
	.1 Bronze pipe flanges and flanged fittings, Class 150: to ANSI/ASME B16.24.
	.2 Cast bronze threaded fittings, Class 125: to ANSI/ASME B16.15.
	.3 Cast copper, solder type: to ANSI/ASME B16.18.
	.4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.
	.5 NPS 2 and larger:
	.6 NPS 1 ½ and smaller:

	2.3 JOINTS
	.1 Rubber gaskets, 1.6 mm thick: to AWWA C111.
	.2 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.
	.3 Teflon tape: for threaded joints.
	.4 Grooved couplings: designed with angle bolt pads to provide rigid joint, complete with EPDM gasket.
	.5 Dielectric connections between dissimilar metals: dielectric fitting, complete with thermoplastic liner.
	.6 NPS 1 ½ and smaller: PEX fittings to CSA B137.5.
	.7 NPS 2 and larger: PEX fittings to CSA B137.5 and ASTM F1960. Elbows, adapters, couplings, plugs, tees, multi-port tees and valves.

	2.4 GATE VALVES
	.1 NPS 2 and under, soldered:
	.2 NPS 2 and under, screwed:
	.3 NPS 2 1/2 and over, in mechanical rooms, flanged:
	.4 NPS 2 1/2 and over, other than mechanical rooms, flanged:

	2.5 GLOBE VALVES
	.1 NPS2 and under, soldered:
	.2 NPS 2 and under, screwed:

	2.6 SWING CHECK VALVES
	.1 NPS 2 and under, soldered:
	.2 NPS 2 and under, screwed:
	.3 NPS 2 1/2 and over, flanged:

	2.7 BALL VALVES
	.1 NPS 2 and under, screwed:
	.2 NPS 2 and under, soldered:
	.3 NPS 2 and under, mechanical:

	2.8 BUTTERFLY VALVES
	.1 NPS 2-1/2 and over, grooved:
	.2 NPS 2-1/2 and over, grooved ends:

	Part 3 Execution
	3.1 PREPARATION
	.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 local authority having jurisdiction, NPC, Saskatchewan Plumbing Code.
	.2 Install pipe work in accordance with Section 23 05 05- Installation of Pipework, supplemented as specified herein.
	.3 Assemble piping using fittings manufactured to ANSI and Standard Council of Canada (SCC) standards.
	.4 Install CWS piping below and away from HWS and HWC and other hot piping so as to maintain temperature of cold water as low as possible.
	.5 Connect to fixtures and equipment in accordance with manufacturer's written instructions unless otherwise indicated.
	.6 Buried tubing:
	.7 Valves

	3.3 FIELD QUALITY CONTROL
	.1 Pressure Tests

	3.4 FLUSHING
	.1 Flush new portion of piping for 8 h. Ensure outlets flushed for 2 hours. Let stand for 24 hours, then draw one sample off longest run. Submit to testing laboratory to verify that system is clean Provincial potable water guidelines. Let system flush for additional 2 hours, then draw off another sample for testing.

	3.5 PRE-START-UP INSPECTIONS
	.1 Systems to be complete, prior to flushing, testing and start-up.
	.2 Verify that system can be completely drained.
	.3 Ensure that pressure booster systems are operating properly.
	.4 Ensure that air chambers, expansion compensators are installed properly.

	3.6 DISINFECTION
	.1 Flush out, disinfect and rinse system to requirements of authority having jurisdiction approval of  Consultant.

	3.7 START-UP
	.1 Timing: start up after:
	.2 Provide continuous supervision during start-up.
	.3 Start-up procedures:
	.4 Rectify start-up deficiencies.

	3.8 PERFORMANCE VERIFICATION
	.1 Scheduling:
	.2 Procedures:
	.3 Reports:

	3.9 OPERATION REQUIREMENTS
	.1 Co-ordinate operation and maintenance requirements including, cleaning and maintenance of specified materials and products with Section 23 05 05- Installation of Pipework.
	.2 Operational requirements in accordance with Section 01 47 19- Sustainable Requirements: Operation, include:

	3.10 CLEANING
	.1 Clean in accordance with Section 01 74 11- Cleaning.


	22 13 17 Drainage Waste and Vent Piping_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 ASTM International Inc.
	.2 Canadian Standards Association (CSA International).
	.3 Green Seal Environmental Standards (GSES)
	.4 National Research Council Canada (NRC)
	.5 South Coast Air Quality Management District (SCAQMD), California State

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

	1.4 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.

	Part 2 Products
	2.1 COPPER TUBE AND FITTINGS
	.1 Above ground vent to: ASTM B306.

	2.2 CAST IRON PIPING AND FITTINGS
	.1 Above ground sanitary: to CAN/CSA-B70.

	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 In accordance with Section 23 05 05- Installation of Pipework.
	.2 Install in accordance with Provincial Plumbing Code and local authority having jurisdiction.

	3.3 TESTING
	.1 Pressure test buried systems before backfilling.
	.2 Hydraulically test to verify grades and freedom from obstructions.

	3.4 PERFORMANCE VERIFICATION
	.1 Cleanouts:
	.2 Test to ensure traps are fully and permanently primed.
	.3 Storm water drainage:
	.4 Ensure that fixtures are properly anchored, connected to system and effectively vented.
	.5 Affix applicable label (storm, sanitary, vent, pump discharge etc.) c/w directional arrows every floor or 4.5 m (whichever is less).


	22 42 01 Plumbing Specialties and Accessories_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 ASTM International
	.2 American Water Works Association (AWWA)
	.3 CSA International
	.4 Efficiency Valuation Organization (EVO)
	.5 National Research Council Canada (NRC)
	.6 Plumbing and Drainage Institute (PDI)

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-installation Meetings:

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.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 Manufacturers' Field Reports: manufacturers' field reports specified.

	1.5 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00- Closeout Submittals.
	.2 Operation and Maintenance Data: submit operation and maintenance data for plumbing specialties and accessories for incorporation into manual.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Part 2 Products
	2.1 CLEANOUTS
	.1 Cleanout Plugs: heavy cast iron male ferrule with brass screws and threaded brass or bronze plug. Sealing-caulked lead seat or neoprene gasket.
	.2 Access Covers:

	2.2 WATER HAMMER ARRESTORS
	.1 Stainless steel construction, piston type: to PDI-WH201.

	2.3 BACK FLOW PREVENTERS
	.1 Preventers: to CSA-B64 Series, application reduced pressure principle type.

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for plumbing specialities and accessories installation in accordance with manufacturer's written instructions.

	3.2 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and data sheet.

	3.3 INSTALLATION
	.1 Install in accordance with National Plumbing Code of Canada (NPC), local authority having jurisdiction, and Saskatchewan Plumbing Code,.
	.2 Install in accordance with manufacturer's instructions and as specified.

	3.4 CLEANOUTS
	.1 Install cleanouts at base of soil and waste stacks, and rainwater leaders, at locations required code, and as indicated.
	.2 Bring cleanouts to wall or finished floor unless serviceable from below floor.
	.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS 4.

	3.5 WATER HAMMER ARRESTORS
	.1 Install on branch supplies to fixtures or group of fixtures where indicated.

	3.6 BACK FLOW PREVENTERS
	.1 Install in accordance with CSA-B64 Series, where indicated and elsewhere as required by code.
	.2 Pipe discharge to terminate over hub drain installed by kitchenette sink sink.

	3.7 STRAINERS
	.1 Install with sufficient room to remove basket for maintenance.

	3.8 WATER MAKE-UP ASSEMBLY
	.1 Install on valved bypass.
	.2 Pipe discharge from relief valve to nearest floor drain.

	3.9 START-UP
	.1 General:
	.2 Timing: start-up only after:
	.3 Provide continuous supervision during start-up.

	3.10 TESTING AND ADJUSTING
	.1 General:
	.2 Timing:
	.3 Application tolerances:
	.4 Adjustments:
	.5 Floor drains:
	.6 Vacuum breakers, backflow preventers, backwater valves:
	.7 Roof drains:
	.8 Access doors:
	.9 Cleanouts:
	.10 Water hammer arrestors:
	.11 Pressure regulators, PRV assemblies:
	.12 Strainers:
	.13 Hydronic system water Make-up Assembly:
	.14 Water meters:
	.15 Soap Dispensing Systems:

	3.11 CLOSEOUT ACTIVITIES
	.1 Commissioning Reports: in accordance with Section 01 91 13- General Commissioning (Cx) Requirements: reports, supplemented as specified.
	.2 Training: provide training in accordance with Section 01 91 13- General Commissioning (Cx) Requirements: Training of O&amp;M Personnel, supplemented as specified.

	3.12 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.

	3.13 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by plumbing specialties and accessories installation.


	22 42 16 Commercial Lavatories and Sinks_0
	Part 1 General
	1.1 REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA International)
	.2 National Research Council Canada (NRC)

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

	1.3 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data in accordance with Section 01 78 00- Closeout Submittals.
	.2 Include:

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle in accordance with manufacturer’s recommendations.
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.


	Part 2 Products
	2.1 MANUFACTURED UNITS
	.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.
	.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.
	.3 Exposed plumbing brass to be chrome plated.
	.4 Number, locations: architectural drawings to govern.
	.5 Fixtures to be product of one manufacturer.
	.6 Trim to be product of one manufacturer.


	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 Mounting heights:

	3.3 ADJUSTING
	.1 Conform to water conservation requirements specified this section.
	.2 Adjustments:
	.3 Checks:
	.4 Thermostatic controls:

	3.4 CLEANING
	.1 Clean in accordance with Section 01 74 11- Cleaning.



	23 05 23.01 Valves - Bronze_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.2 ASTM International
	.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:

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

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials/Spare Parts:

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements:

	Part 2 Products
	2.1 MATERIALS
	.1 Valves:
	.2 End Connections:
	.3 Lockshield Keys:
	.4 Gate Valves:
	.5 Globe Valves:
	.6 Check Valves:
	.7 Silent Check Valves:
	.8 Ball Valves:
	.9 Butterfly Valves:

	Part 3 Execution
	3.1 INSTALLATION
	.1 Install rising stem valves in upright position with stem above horizontal.
	.2 Remove internal parts before soldering.
	.3 Install valves with unions at each piece of equipment arranged to allow servicing, maintenance, and equipment removal.

	3.2 CLEANING
	.1 Clean in accordance with Section 01 74 11- Cleaning.


	23 05 29 Hangers and Supports for HVAC Piping and Equipment_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 American Society of Mechanical Engineers (ASME)
	.2 ASTM International
	.3 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
	.4 National Research Council Canada (NRC)
	.5 Underwriter's Laboratories of Canada (ULC)

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Certificates:
	.5 Manufacturers' Instructions:

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

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance withwith manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements:

	Part 2 Products
	2.1 SYSTEM DESCRIPTION
	.1 Design Requirements:

	2.2 GENERAL
	.1 Fabricate hangers, supports and sway braces in accordance with MSS SP58. ANSI B31.1 and
	.2 Use components for intended design purpose only. Do not use for rigging or erection purposes.

	2.3 PIPE HANGERS
	.1 Finishes:
	.2 Upper attachment structural: suspension from lower flange of I-Beam:
	.3 Upper attachment structural: suspension from upper flange of I-Beam:
	.4 Upper attachment to concrete:
	.5 Hanger rods: threaded rod material to MSS SP58:
	.6 Pipe attachments: material to MSS SP58:
	.7 Adjustable clevis: material to MSS SP69 FM approved, clevis bolt with nipple spacer and vertical adjustment nuts above and below clevis.
	.8 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69.
	.9 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.
	.10 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.

	2.4 INSULATION PROTECTION SHIELDS
	.1 Insulated cold piping:
	.2 Insulated hot piping:

	2.5 CONSTANT SUPPORT SPRING HANGERS
	.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5% spring rate tolerance, tested for free height, spring rate, loaded height and provided with Certified Mill Test Report (CMTR).
	.2 Load adjustability: 10% minimum adjustability each side of calibrated load. Adjustment without special tools. Adjustments not to affect travel capabilities.
	.3 Provide upper and lower factory set travel stops.
	.4 Provide load adjustment scale for field adjustments.
	.5 Total travel to be actual travel + 20%. Difference between total travel and actual travel 25 mm minimum.
	.6 Individually calibrated scales on each side of support calibrated prior to shipment, complete with calibration record.

	2.6 VARIABLE SUPPORT SPRING HANGERS
	.1 Vertical movement: 13 mm minimum, 50 mm maximum, use single spring pre-compressed variable spring hangers.
	.2 Vertical movement greater than 50 mm: use double spring pre-compressed variable spring hanger with 2springs in series in single casing.
	.3 Variable spring hanger complete with factory calibrated travel stops.
	.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5 % spring rate tolerance, tested for free height, spring rate, loaded height and provided with CMTR.

	2.7 EQUIPMENT SUPPORTS
	.1 Fabricate equipment supports not provided by equipment manufacturer from structural grade steel meeting requirements of Section 05 12 23- Structural Steel for Buildings. Submit calculations with shop drawings.

	2.8 EQUIPMENT ANCHOR BOLTS AND TEMPLATES
	.1 Provide templates to ensure accurate location of anchor bolts.

	2.9 PLATFORMS AND CATWALKS
	.1 To Section 05 50 00- Metal Fabrications.

	2.10 HOUSE-KEEPING PADS
	.1 Provide 100 mm high concrete housekeeping pads for base-mounted equipment; size pads 50mm larger than equipment; chamfer pad edges.
	.2 Concrete: to Section 03 30 00- Cast-in-Place Concrete.

	2.11 OTHER EQUIPMENT SUPPORTS
	.1 Fabricate equipment supports from structural grade steel meeting requirements of Section 05 12 23- Structural Steel for Buildings.
	.2 Submit structural calculations with shop drawings.

	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 INSTALLATION
	.1 Install in accordance with:
	.2 Vibration Control Devices:
	.3 Clamps on riser piping:
	.4 Clevis plates:
	.5 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.6 Use approved constant support type hangers where:
	.7 Use variable support spring hangers where:

	3.3 HANGER SPACING
	.1 Plumbing piping: to authority having jurisdiction National Plumbing Code of Canada (NPC) and Provincial Code.
	.2 Fire protection: to applicable fire code.
	.3 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m.
	.4 Copper piping: up to NPS 1/2: every 1.5 m.
	.5 Flexible joint roll groove pipe: in accordance with table below for steel, but not less than one hanger at joints. Table listings for straight runs without concentrated loads and where full linear movement is not required.
	.6 Within 300mm of each elbow.
	.7 Pipework greater than NPS 12: to MSS SP69.

	3.4 HANGER INSTALLATION
	.1 Install hanger so that rod is vertical under operating conditions.
	.2 Adjust hangers to equalize load.
	.3 Support from structural members. Where structural bearing does not exist or inserts are not in suitable locations, provide supplementary structural steel members.

	3.5 HORIZONTAL MOVEMENT
	.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position not to exceed 4 degrees from vertical.
	.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod hanger is vertical in the hot position.

	3.6 FINAL ADJUSTMENT
	.1 Adjust hangers and supports:
	.2 Adjustable clevis:
	.3 C-clamps:
	.4 Beam clamps:

	3.7 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00- Quality Controland submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.
	.2 Manufacturer's Field Services:
	.3 Verification requirements in accordance with Section 01 47 17- Sustainable Requirements: Contractor's Verification, include:

	3.8 CLEANING
	.1 Clean in accordance with Section 01 74 11- Cleaning.


	23 05 53.01 Mechanical Identification_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCE STANDARDS
	.1 Canadian Gas Association (CGA)
	.2 Canadian General Standards Board (CGSB)
	.3 National Fire Protection Association (NFPA)

	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:

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

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:

	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:

	2.2 SYSTEM NAMEPLATES
	.1 Colours:
	.2 Construction:
	.3 Sizes:
	.4 Locations:
	.5 Identification for PSPC Preventive Maintenance Support System (PMSS):

	2.3 EXISTING IDENTIFICATION SYSTEMS
	.1 Apply existing identification system to new work.
	.2 Where existing identification system does not cover for new work, use identification system specified this section.
	.3 Before starting work, obtain written approval of identification system from Departmental Representative.

	2.4 PIPING SYSTEMS GOVERNED BY CODES
	.1 Identification:

	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:
	.3 Legend:
	.4 Arrows showing direction of flow:
	.5 Extent of background colour marking:
	.6 Materials for background colour marking, legend, arrows:
	.7 Colours and Legends:

	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 Brasstags 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 specified Section 09 91 23- Interior Paintinghas been completed.

	3.3 INSTALLATION
	.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
	.2 Provide ULC CSA registration plates as required by respective agency.
	.3 Identify systems, equipment to conform to PSPC PMSS.

	3.4 NAMEPLATES
	.1 Locations:
	.2 Standoffs:
	.3 Protection:

	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 aisles.
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping or ductwork passes.
	.4 On both sides of visual obstruction or where run is difficult to follow.
	.5 On both sides of separations such as walls, floors, partitions.
	.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and exit points, and at access openings.
	.7 At beginning and end points of each run and at each piece of equipment in run.
	.8 At point immediately upstream of major manually operated or automatically controlled valves, 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.

	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 Departmental Representative. Provide one copy (reduced in size if required) in each operating and maintenance manual.
	.3 Number valves in each system consecutively.

	3.7 FIELD QUALITY CONTROL
	.1 Verification requirements in accordance with Section 01 47 17- Sustainable Requirements: Contractor's Verification, include:

	3.8 CLEANING
	.1 Proceed in accordance with Section 01 74 11- Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.


	23 05 93 Testing, Adjusting and Balancing for HVAC_0
	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 Departmental Representative within 90days 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:
	.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
	.5 Use TAB Standard provisions, including checklists, and report forms to satisfy 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.

	1.3 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 and confirm in writing to Departmental Representative adequacy of provisions for TAB and other aspects of design and installation pertinent to success of TAB.
	.2 Review specified standards and report to Departmental Representative 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 Departmental Representative for verification of TAB reports.

	1.9 START OF TAB
	.1 Notify Departmental Representative 7days 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 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:

	1.10 APPLICATION TOLERANCES
	.1 Do TAB to following tolerances of design values:

	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 Departmental Representative 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 3months of TAB. Provide certificate of calibration to Departmental Representative.

	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 Consultant and Departmental Representative, prior to submission of formal TAB report, sample of rough TAB sheets. Include:

	1.15 TAB REPORT
	.1 Format in accordance with referenced standard.
	.2 TAB report to show results in SI units and to include:
	.3 Submit 6copies of TAB Report to Consultant and Departmental Representative for verification and approval, in English in D-ring binders, complete with index tabs.

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

	1.17 SETTINGS
	.1 After TAB is completed to satisfaction of Departmental Representative, 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 Departmental Representative.

	1.19 AIR SYSTEMS
	.1 Standard: TAB to most stringent of ASHRAE, SMACNA, and NEBB.
	.2 Do TAB of systems, equipment, components, controls specified Division 23
	.3 Qualifications: personnel performing TAB shall be current member in good standing of  AABC or NEBB.
	.4 Quality assurance: perform TAB under direction of supervisor qualified to standards of NEBB and 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:
	.7 Locations of systems measurements to include as appropriate: main ducts, main branch, sub-branch, run-out (or grille, register or diffuser).

	1.20 OTHER TAB REQUIREMENTS
	.1 General requirements applicable to work specified this paragraph:
	.2 Building pressure conditions:
	.3 Zone pressure differences:

	1.21 POST-OCCUPANCY TAB
	.1 Measure WBT (or %RH), DBT, in occupied zone of the tenant fit up.
	.2 Participate in systems checks twice during Warranty Period - #1 approximately 3months after acceptance and #2 within 1month of termination of Warranty Period.

	Part 2 Products
	2.1 NOT USED
	.1 Not used.

	Part 3 Execution
	3.1 NOT USED
	.1 Not used.


	23 05 94 Pressure Testing of Ducted Air Systems_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCE STANDARDS
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00- Submittal Procedures.
	.2 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. Include pressure test information and results as follows:

	1.4 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:

	Part 2 Products
	2.1 TEST INSTRUMENTS
	.1 Test apparatus to include:
	.2 Test apparatus: accurate to within +/- 3% of flow rate and pressure.
	.3 Submit details of test instruments to be used to Departmental Representative at least three months before anticipated start date.
	.4 Test instruments: calibrated and certificate of calibration deposited with Departmental Representative no more than 28 days before start of tests.
	.5 Re-calibrated every six months thereafter.

	2.2 EQUIPMENT LEAKAGE TOLERANCES
	.1 Equipment and system components such as VAV boxes, duct heating leakage: _____

	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 TEST PROCEDURES
	.1 Maximum lengths of ducts to be tested consistent with capacity of test equipment.
	.2 Section of duct to be tested to include:
	.3 Repeat tests until specified pressures are attained. Bear costs for repairs and repetition to tests.
	.4 Base partial system leakage calculations on SMACNA HVAC Air Duct Leakage Test Manual.
	.5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage.

	3.3 SITE TOLERANCES
	.1 System leakage tolerances specified are stated as percentage of total flow rate handled by system. Pro-rate specified system leakage tolerances. Leakage for sections of duct systems: not to exceed total allowable leakage.
	.2 Leakage tests on following systems not to exceed specified leakage rates.
	.3 Evaluation of test results to use surface area of duct and pressure in duct as basic parameters.

	3.4 TESTING
	.1 Test ducts before installation of insulation or other forms of concealment.
	.2 Test after seals have cured.
	.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets.
	.4 Flexible connections to VAV boxes.

	3.5 FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services.
	.2 Verification requirements in accordance with Section 01 47 17- Sustainable Requirements: Contractor's Verification, include:
	.3 Performance Verification:

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


	23 07 13 Duct Insulation_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.2 ASTM International Inc.
	.3 Canadian General Standards Board (CGSB)
	.4 Canada Green Building Council (CaGBC)
	.5 Green Seal Environmental Standards (GSES)
	.6 South Coast Air Quality Management District (SCAQMD), California State
	.7 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005).
	.8 Underwriters Laboratories of Canada (ULC)

	1.3 DEFINITIONS
	.1 For purposes of this section:
	.2 TIAC Codes:

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Samples:
	.5 Manufacturers' Instructions:

	1.5 QUALITY ASSURANCE
	.1 Qualifications:

	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 and ULC markings.

	Part 2 Products
	2.1 SUSTAINABLE REQUIREMENTS
	.1 Materials and products in accordance with Section 01 47 15Sustainable Requirements: Construction.

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

	2.3 INSULATION
	.1 Mineral fibre: as specified  includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C  mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).
	.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).

	2.4 JACKETS
	.1 Canvas:
	.2 Lagging adhesive: compatible with insulation.

	2.5 ACCESSORIES
	.1 Vapour retarder lap adhesive:
	.2 Indoor Vapour Retarder Finish:
	.3 Insulating Cement: setting on mineral wool, to ASTM C449.
	.4 ULC Listed Canvas Jacket:
	.5 Outdoor Vapour Retarder Mastic:
	.6 Tape: self-adhesive, aluminum, reinforced,75mm wide minimum.
	.7 Contact adhesive: quick-setting
	.8 Canvas adhesive: washable.
	.9 Tie wire: 1.5mm stainless steel.
	.10 Banding: 12 19mm wide, 0.5mm thick stainless steel.
	.11 Facing: 25mm galvanized steel hexagonal wire mesh stitched on one face of insulation with expanded metal lath on other face one face both faces of insulation.
	.12 Fasteners: 4 mm diameter pins with 35 mm diameter clips, length to suit thickness of insulation.

	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 PRE-INSTALLATION REQUIREMENTS
	.1 Pressure test ductwork systems complete, witness and certify.
	.2 Ensure surfaces are clean, dry, free from foreign material.

	3.3 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturers instructions and as indicated.
	.3 Use 2layers with staggered joints when required nominal thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.5 Hangers and supports in accordance with Section 23 05 29- Hangers and Supports for HVAC Piping and Equipment.
	.6 Fasteners: install at 300 mm on centre in horizontal and vertical directions, minimum 2rows each side.

	3.4 DUCTWORK INSULATION SCHEDULE
	.1 Insulation types and thicknesses: conform to following table:
	.2 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse:

	3.5 CLEANING
	.1 Clean in accordance with Section 01 74 11- Cleaning.


	23 07 15 Thermal Insulation for Piping_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCE STANDARDS
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.2 American Society for Testing and Materials International (ASTM)
	.3 Canadian General Standards Board (CGSB)
	.4 Department of Justice Canada (Jus)
	.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.6 Manufacturer's Trade Associations
	.7 Underwriters' Laboratories of Canada (ULC)

	1.3 DEFINITIONS
	.1 For purposes of this section:
	.2 TIAC ss:

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Samples:
	.5 Quality assurance submittals: submit following in accordance with Section 01 33 00- Submittal Procedures.

	1.5 QUALITY ASSURANCE
	.1 Qualifications:
	.2 Installer: specialist in performing work of this Section, and have at least 3 years successful experience in this size and type of project, member of TIAC.
	.3 Health and Safety:

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Storage and Protection:
	.3 Waste Management and Disposal:

	Part 2 Products
	2.1 FIRE AND SMOKE RATING
	.1 In accordance with CAN/ULC-S102.

	2.2 INSULATION
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder jacket.
	.4 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.
	.5 TIAC Code C-2: mineral fibre blanket faced without withfactory applied vapour retarder jacket (as scheduled in PART 3 of this section).
	.6 TIAC Code A-6: flexible unicellular tubular elastomer.
	.7 TIAC Code A-2: rigid moulded calcium silicate in sections and blocks, and with special shapes to suit project requirements.

	2.3 INSULATION SECUREMENT
	.1 Tape: self-adhesive, aluminum, plain, 50 mm wide minimum.
	.2 Contact adhesive: quick setting.
	.3 Canvas adhesive: washable.
	.4 Tie wire: 1.5 mm diameter stainless steel.
	.5 Bands: stainless steel, 19mm wide, 0.5mm thick.

	2.4 CEMENT
	.1 Thermal insulating and finishing cement:

	2.5 VAPOUR RETARDER LAP ADHESIVE
	.1 Water based, fire retardant type, compatible with insulation.

	2.6 INDOOR VAPOUR RETARDER FINISH
	.1 Vinyl emulsion type acrylic, compatible with insulation.

	2.7 OUTDOOR VAPOUR RETARDER FINISH
	.1 Vinyl emulsion type acrylic, compatible with insulation.
	.2 Reinforcing fabric: fibrous glass, untreated 305 g/m2.

	2.8 JACKETS
	.1 Polyvinyl Chloride (PVC):
	.2 ABS Plastic:
	.3 Canvas:

	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 PRE-INSTALLATION REQUIREMENT
	.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and certified.
	.2 Surfaces clean, dry, free from foreign material.

	3.3 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturers instructions and this specification.
	.3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.5 Supports, Hangers:

	3.4 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES
	.1 Application: at, valves, flanges and unions at equipment.
	.2 Design: to permit movement of expansion joint to permit periodic removal and replacementwithout damage to adjacent insulation.
	.3 Insulation:

	3.5 INSTALLATION OF ELASTOMERIC INSULATION
	.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints.
	.2 Provide vapour retarder as recommended by manufacturer.

	3.6 PIPING INSULATION SCHEDULES
	.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
	.2 TIAC Code: A-1.
	.3 TIAC Code: A-3.
	.4 TIAC Code: A-2.
	.5 Thickness of insulation as listed in following table.
	.6 Finishes:

	3.7 FIELD QUALITY CONTROL
	.1 Verification requirements in accordance with Section 01 47 17- Sustainable Requirements: Contractor's Verification, include:

	3.8 CLEANING
	.1 Proceed in accordance with Section 01 74 11- Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.


	23 09 33 Electric and Electronic Control System for HVAC_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.4 Roof top units shall be controlled and monitored by base building BAS system (Landlord scope of work).
	.5 All new thermostats shall match existing base building.
	.6 All thermostats, VAV boxes, and by-pass boxes shall be monitored by the base building BAS (Landlord scope of work).
	.7 Upgrade graphics on BAS software if required (Landlord scope of work).
	.8 Contractor shall provide labour and materials to connect thermostats to VAV boxes. Coordinate control point monitoring with Landlord.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00- Common Product Requirements with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Part 2 Products
	2.1 THERMOSTAT (LINE VOLTAGE-HEATING AND COOLING)
	.1 Line voltage, wall-mounted thermostat, for heating-cooling with:

	2.2 THERMOSTAT (HEAVY-DUTY, LINE VOLTAGE, HEATING AND COOLING)
	.1 Heavy-duty line voltage thermostat for heating electric heating two- stage heating or cooling heating/cooling with manual changeover heating/cooling automatic changeover coolingwith:

	2.3 THERMOSTAT (LINE VOLTAGE, HEATING)
	.1 Line voltage wall mounted integralelectric heating thermostat with:

	2.4 THERMOSTAT (LOW VOLTAGE)
	.1 Low voltage wall thermostat:

	2.5 THERMOSTAT (REMOTE BULB)
	.1 Line voltage remote bulb type thermostat with:

	2.6 THERMOSTAT (FAN COIL)
	.1 Line voltage fan coil heating-cooling thermostat with:

	2.7 THERMOSTAT GUARDS
	.1 Thermostat guards: lockable, plastic clear. Slots for air circulation to thermostat.

	2.8 LOW LIMIT TEMPERATURE ALARM
	.1 Low limit temperature alarm with:

	2.9 HIGH LIMIT TEMPERATURE ALARM
	.1 High limit temperature alarm with:

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for electric and electronic control systems installation in accordance with manufacturer's written instructions.

	3.2 INSTALLATION
	.1 Install control devices.
	.2 On outside wall, mount thermostats on bracket or insulated pad 25mm from exterior wall.
	.3 Install remote sensing device and capillary tube in metallic conduit. Conduit enclosing capillary tube must not touch heater or heating cable.

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.


	23 31 13.01 Metal Ducts - Low Pressure to 500 Pa_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
	.2 ASTM International
	.3 Green Seal Environmental Standards (GS)
	.4 National Fire Protection Association (NFPA)
	.5 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
	.6 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source Specific Standards

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Test and Evaluation Reports:

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions 01 61 00- Common Product Requirements.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Products
	1.5 SEAL CLASSIFICATION
	.1 Classification as follows:
	.2 Seal classification:

	1.6 SEALANT
	.1 type flame resistant duct sealant. Temperature range of minus 30degrees C to plus 93degrees C.

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

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

	1.9 FITTINGS
	.1 Fabrication: to SMACNA.
	.2 Radiused elbows:
	.3 Branches:
	.4 Transitions:
	.5 Offsets:
	.6 Obstruction deflectors: maintain full cross-sectional area.

	1.10 FIRE STOPPING
	.1 Retaining angles around duct, on both sides of fire separation in accordance with Section 07 84 00- Fire Stopping.
	.2 Fire stopping material and installation must not distort duct.

	1.11 GALVANIZED STEEL
	.1 Lock forming quality: to ASTM A653/A653M, Z90zinc coating.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to SMACNA.

	1.12 HANGERS AND SUPPORTS
	.1 Hangers and Supports: in accordance with Section  23 05 29- Hangers and Supports for HVAC Piping and Equipment.


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

	1.14 GENERAL
	.1 Do work SMACNA in accordance with NFPA 90B or NFPA 90A.
	.2 Do not break continuity of insulation vapour barrier with hangers or rods.
	.3 Support risers in accordance with SMACNA.
	.4 Install breakaway joints in ductwork on sides of fire separation.
	.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's instructions.
	.6 Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining.

	1.15 HANGERS
	.1 Strap hangers: install in accordance with SMACNA.
	.2 Angle hangers: complete with locking nuts and washers.
	.3 Hanger spacing: in accordance with SMACNA

	1.16 WATERTIGHT DUCT
	.1 Provide watertight duct for:
	.2 Form bottom of horizontal duct without longitudinal seams.
	.3 Fit base of riser with 150mm deep drain sump and 32mm drain connected, with deep seal trap and valve trap primerand discharging to as indicated open funnel drain.

	1.17 SEALING AND TAPING
	.1 Apply sealant in accordance with to manufacturer's recommendations and SMACNA.
	.2 Bed tape in sealant and recoat with minimum of 1coat of sealant to manufacturers recommendations.

	1.18 LEAKAGE TESTS
	.1 Refer to Section 23 05 94- Pressure Testing of Ducted Air Systems.
	.2 In accordance with SMACNA HVAC Duct Leakage Test Manual.
	.3 Do leakage tests in sections.
	.4 Make trial leakage tests as instructed to demonstrate workmanship.
	.5 Do not install additional ductwork until trial test has been passed.
	.6 Test section minimum of 30m long with not less than three branch takeoffs and two90 degrees elbows.
	.7 Complete test before performance insulation or concealment Work.

	1.19 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.



	23 33 00 Air Duct Accessories_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00- Common Product Requirements with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Part 2 Products
	2.1 GENERAL
	.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.

	2.2 FLEXIBLE CONNECTIONS
	.1 Frame: galvanized sheet metal frame
	.2 Material:

	2.3 ACCESS DOORS IN DUCTS
	.1 Non-Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame.
	.2 Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 mm thick rigid glass fibre insulation.
	.3 Gaskets: neoprene.
	.4 Hardware:

	2.4 TURNING VANES
	.1 Factory or shop fabricated double thickness with trailing edge, to recommendations of SMACNA and as indicated.

	2.5 INSTRUMENT TEST
	.1 1.6 mm thick steel zinc plated after manufacture.
	.2 Cam lock handles with neoprene expansion plug and handle chain.
	.3 28 mm minimum inside diameter. Length to suit insulation thickness.
	.4 Neoprene mounting gasket.

	2.6 SPIN-IN COLLARS
	.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper.
	.2 Sheet metal thickness to co-responding round duct standards.

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for air duct accessories installation in accordance with manufacturer's written instructions.

	3.2 INSTALLATION
	.1 Flexible Connections:
	.2 Access Doors and Viewing Panels:
	.3 Instrument Test Ports:
	.4 Turning Vanes:

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.


	23 34 00 HVAC Fans_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 American National Standards Institute/Air Movement and Control Association (ANSI/AMCA)
	.2 The Master Painters Institute (MPI)

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

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials:

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.4 .

	Part 2 Products
	2.1 SYSTEM DESCRIPTION
	.1 Performance Requirements:

	2.2 FANS GENERAL
	.1 Motors:
	.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.
	.5 Vibration isolation: to Section 23 05 48- Vibration and Seismic Controls for HVAC Piping and Equipment.
	.6 Flexible connections: to Section 23 33 00- Air Duct Accessories.

	2.3 CENTRIFUGAL FANS
	.1 Fan wheels:
	.2 Bearings: heavy duty grease lubricated ball or roller self aligning type with oil retaining, dust excluding seals and a certified minimum rated life of 100,000 hours.
	.3 Housings:

	2.4 CABINET FANS - GENERAL PURPOSE
	.1 Fan characteristics and construction: as centrifugal fans.
	.2 Cabinet hung Casing floor mounted single or multiple wheel with DWDI centrifugal fans in factory fabricated casing complete with vibration isolators and seismic control measures, motor, V-belt drive inside and guard casing.

	2.5 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.

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for HVAC fans installation in accordance with manufacturer's written instructions.

	3.2 FAN INSTALLATION
	.1 Install fans as indicated, complete with resilient mountings specified in Section 23 05 48- Vibration and Seismic Controls for HVAC Piping and Equipment, flexible electrical leads and flexible connections in accordance with Section 23 33 00- Air Duct Accessories.
	.2 Provide sheaves and belts required for final air balance.
	.3 Bearings and extension tubes to be easily accessible.
	.4 Access doors and access panels to be easily accessible.

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.


	23 36 00 Air Terminal Units_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 American National Standards Institute/Air Movement and Control Association (ANSI/AMCA)
	.2 National Fire Protection Association (NFPA)
	.3 Underwriter's Laboratories (UL)

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Test and Evaluation Reports:

	1.4 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00- Closeout Submittals.
	.2 Operation and Maintenance Data: submit operation and maintenance data for air terminal unitsfor incorporation into manual.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Part 2 Products
	2.1 SYSTEM DESCRIPTION
	.1 Performance Requirements:

	2.2 MANUFACTURED UNITS
	.1 Terminal units of the same type to be product of one manufacturer.

	2.3 VARIABLE VOLUME BOXES
	.1 Pressure dependent reset to air flow between 40% design airflow and maximum air volume.
	.2 Sizes, capacities, differential pressures and sound ratings: as indicated.
	.3 Differential pressure not to exceed 25 Pa at inlet air velocity of 10 m/s.
	.4 Sound ratings of assembly not to exceed.
	.5 Complete with:
	.6 Minimum 35kPa reset span.
	.7 Adjustable reset start point.
	.8 Adjustable reset span to maximum 70kPa when supplied with minimum 140kPa main control air.
	.9 No control air bleed off through inlet sensor.
	.10 Operator to be factory mounted and calibrated:

	2.4 CONSTANT VOLUME BYPASS BOXES
	.1 Maintains space condition by bypassing supply air to return air.
	.2 Sizes, capacities, pressure loss, and discharge sound pressure level: as indicated.
	.3 Complete with:

	2.5 ELECTRONIC VARIABLE AIR VOLUME BOXES
	.1 Pressure independent, reset to air flow between zero and maximum air volume.
	.2 At inlet velocity of 10m/s, differential static pressure for unit with attenuator section not to exceed 25Pa.
	.3 Factory supplied attenuator section.
	.4 Air velocity sensor pitot rack resistance wire as standard to manufacturer.
	.5 Signals between temperature sensing device, velocity controller, velocity sensor and damper actuator analogue digital as indicated. Shielded or twisted wire requirements is not acceptable.
	.6 Electronic thermostat furnished by terminal unit manufacturer and have set points and velocity adjustments located in thermostat. Heating and cooling set point range 13 to 30degrees C. Set points not overlapping.
	.7 Electronic control package factory calibrated and set at factory. Features to accommodate field calibration and readjustment of air volume settings to include:
	.8 Factory installed 20 VA transformer, 115 V to 24 V. Power consumption of terminal not to exceed 15 VA.
	.9 Terminal unit to be CSA certified.
	.10 Casing: 25 mm. 25kg density fibrous glass, to 0.7. Mount control components inside protective metal shroud.NFPA 90A UL 181
	.11 Sizes and capacity: as indicated.

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for air terminal units installation in accordance with manufacturer's written instructions.

	3.2 INSTALLATION
	.1 Install in accordance with manufacturers recommendations.
	.2 Support independently of ductwork.
	.3 Install with at least 1000 mm of flexible inlet ducting and minimum of four duct diameters of straight inlet duct, same size as inlet.
	.4 Locate controls, dampers and access panels for easy access.

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.


	23 37 13 Diffusers, Registers and Grilles_0
	Part 1 General
	1.1 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Samples:

	1.2 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials:

	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions 01 61 00- Common Product Requirements.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Part 2 Products
	2.1 SYSTEM DESCRIPTION
	.1 Performance Requirements:

	2.2 GENERAL
	.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity as indicated.
	.2 Frames:
	.3 Concealed manual volume control damper operators.
	.4 Colour: standard as directed by Departmental Representative.

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

	2.4 DIFFUSERS
	.1 General: volume control dampers with flow straightening devices and blank-off quadrants and gaskets.
	.2 All diffusers shown as type “P” shall be steel square plaque diffuser 600 mm x 600 mm (24 in. x 24 in.) face size and shall be square, coned metal.  Diffusers shall consist of a precision formed back cone of one piece seamless construction which shall incorporate a round (or square) inlet collar of sufficient length for connecting rigid or flexible duct as shown. An inner plaque assembly shall be incorporated that drops no more than 1/4" below the ceiling plane to assure proper air distribution performance.  The inner plaque assembly shall be completely removable from the diffuser face to allow full access to any dampers or other ductwork components located near the diffuser neck.  E.H. Price SPD, Nailor UNI, Krueger PLQ, Carnes SFPA

	2.5 LINEAR DIFFUSERS
	.1 All diffusers shown as type “T1” shall be T-bar plug-in, 1 slot diffuser, 1200mm in length and modified with square ends to limit side spread, and of lengths shown.  Diffuser shall be installed with manufacturer plenum to match the length of the diffuser shown.  Provide diffuser with mounting clips to suit in continuous T-bar openings.  Pattern controllers shall be split mid length to allow each half of diffuser shall be set for different throw patterns.  Throw patterns shall be fully adjustable from vertical to horizontal and variations in between. Provide blank-off panels between diffusers.  Pattern controllers and blank-off panels shall be finished matte black.  Plenum shall be fabricated from coated steel. Refer to Architectural Details for installation of continuous supply air slot.  Duct connection to diffuser shall be of sufficient height to allow for 175 mm (7 in.) clearance from ceiling to underside of duct.  EH-Price TBD3 series, Nailor 5800, Krueger PTBA, Carnes DASC.

	2.6 RETURN/EXHAUST GRILLES
	.1 Return grilles shown as type “R” shall be size as shown and shall be egg crate type with aluminum construction.  Egg crate shall be 12 mm (1/2 in.) deep, formed of 12 mm (1/2 in.) wide aluminum strips on 12 mm (1/2 in.) centres.  Strips shall be approximately 0.64 mm (0.025 in.) thick.  Grilles shall be enclosed in a channel frame for inverted T-bar mounting or with a flanged frame for plaster or gypsum ceiling mounting.  Grilles shall lay on inverted T-bar ceiling suspension system.  Colour shall match adjacent ceiling tiles.  E.H. Price Series 80, Nailor 5100 Series, Krueger EGC5 Series, Carnes RAPAH.
	.2 Return registers shown as type “K” shall be standard return grilles with horizontal fixed bars set at approximately 45 deg. for wall returns and set straight for ceiling return.  Key operated damper shall be mounted behind.  General appearance, type of material and finish shall match the type “…” supply register.  E.H. Price 530, Nailor 6100 Series, Krueger S80, Carnes model RSBAH.

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for diffuser, register and grille installation in accordance with manufacturer's written instructions.

	3.2 INSTALLATION
	.1 Install in accordance with manufacturer’s instructions.
	.2 Install with stainless steel screws in countersunk holes where fastenings are visible.
	.3 Bolt grilles, registers and diffusers, in place, in gymnasium and similar game rooms.

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


	23 55 01 Duct Heaters_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	1.2 REFERENCE STANDARDS
	.1 CSA Group

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

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00- Common Product Requirements] [with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Part 2 Products
	2.1 DUCT HEATERS
	.1 Duct heaters: [insert type] [flange type].
	.2 Elements:
	.3 Staging:
	.4 Maximum temperature at discharge: 90°F
	.5 Controls:
	.6 Heater element watt/density: [_____]
	.7 Main isolation disconnect switch.

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for duct heaters installation in accordance with manufacturer's written instructions.

	3.2 INSTALLATION
	.1 Make power and control connections to CSA C22.2 No.46.

	3.3 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 01 91 13- General Commissioning (Cx) Requirements and Section 26 05 00- Common Work Results for Electrical.
	.2 Perform tests in presence Departmental Representative.

	3.4 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.


	23 84 13 Humidifiers_0
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00- Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.6 Manufacturer's Field Reports:

	1.2 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00- Closeout Submittals.
	.2 Operation and Maintenance Data: submit operation and maintenance data for humidifiers for incorporation into manual.

	1.3 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials:

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:

	Part 2 Products
	2.1 PACKAGED ELECTRODE STEAM GENERATING TYPE
	.1 CSA certified and ULC listed.
	.2 Components housed in factory fabricated cabinet with factory enameled finish.
	.3 Factory sealed disposable steam cylinder complete with factory installed electrodes to suit water condition.
	.4 Controls:
	.5 Duct distribution header complete with condensate drain and supply hose.

	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for humidifiers installation in accordance with manufacturer's written instructions.

	3.2 INSTALLATION
	.1 Install in accordance with manufacturers instructions.
	.2 Humidifier and evaporator media to be new and clean when project is accepted.
	.3 Install humidistat as indicated.
	.4 Water service overflow drain: to manufacturer’s .
	.5 Install access doors or panels in adjacent ducting.
	.6 When installing in ducting, provide waterproof duct up and downstream in accordance with Section 23 31 13.01- Metal Ducts - Low Pressure to 500 Pa.
	.7 Install capped drain connection at low point in duct.

	3.3 FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services:
	.2 Performance Verification (PV):
	.3 Start-up:
	.4 Commissioning Reports:

	3.4 DEMONSTRATION
	.1 Training: in accordance with Section 01 91 13- General Commissioning (Cx) Requirements: Training of O&amp;M Personnel.

	3.5 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11- Cleaning.





