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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 09 91 23 – Interior Painting.

.2 Section 23 05 01 – Use of HVAC Systems during Construction.

.3 Section 23 05 93 – Testing, Adjusting and Balancing for HVAC. 

.4 Section 23 23 00 – Refrigerant Piping. 

.5 Section 23 31 13.01 – Metal Ducts – Low Pressure to 500 PA.

.6 Section 23 81 23 – Computer Room Air Conditioning.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Shop drawings; submit drawings stamped and signed by professional engineer registered 
or licensed in Province of Nova Scotia, Canada.

.3 Shop drawings to show:

.1 Mounting arrangements.

.2 Operating and maintenance clearances.

.4 Shop drawings and product data accompanied by:

.1 Detailed drawings of bases, supports, and anchor bolts.

.2 Acoustical sound power data, where applicable.

.3 Points of operation on performance curves.

.4 Manufacturer to certify current model production.

.5 Certification of compliance to applicable codes.

.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use 
MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.

.6 Closeout Submittals:

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

.2 Operation and maintenance manual approved by, and final copies deposited with, 
PWGSC Representative before final inspection.

.3 Operation data to include:
.1 Control schematics for systems including environmental controls.
.2 Description of systems and their controls.
.3 Description of operation of systems at various loads together with reset 

schedules and seasonal variances.
.4 Operation instruction for systems and component.
.5 Description of actions to be taken in event of equipment failure.
.6 Valves schedule and flow diagram.
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.7 Colour coding chart.
.4 Maintenance data to include:

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

.2 Data to include schedules of tasks, frequency, tools required and task 
time.

.5 Performance data to include:
.1 Equipment manufacturer's performance datasheets with point of 

operation as left after commissioning is complete.
.2 Equipment performance verification test results.
.3 Special performance data as specified.
.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 

- Testing, Adjusting and Balancing for HVAC.
.6 Approvals:

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

.2 Make changes as required and re-submit as directed by PWGC
Representative.

.7 Additional data:
.1 Prepare and insert into operation and maintenance manual additional data 

when need for it becomes apparent during specified demonstrations and 
instructions.

.8 Site records:
.1 PWGSC Representative will provide 1 set of reproducible mechanical 

drawings. Provide sets of white prints as required for each phase of work. 
Mark changes as work progresses and as changes occur. Include changes 
to existing mechanical systems, control systems and low voltage control 
wiring.

.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed.

.3 Use different colour waterproof ink for each service.

.4 Make available for reference purposes and inspection.
.9 As-built drawings:

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

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

.3 Submit to PWGSC Representative for approval and make corrections as 
directed.

.4 Perform testing, adjusting and balancing for HVAC using as-built 
drawings.
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.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals.

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

1.3 QUALITY ASSURANCE

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

1.4 MAINTENANCE

.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:

.1 One glass for each gauge glass.

.2 One filter cartridge or set of filter media for each filter or filter bank in addition 
to final operating set.

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

.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of 
grease and grease fittings.

1.5 DELIVERY, STORAGE, AND HANDLING

.1 Waste Management and Disposal:

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

1.6 DRAWING NOTES

.1 All work shall conform to the latest requirements of the National Building Code, 
Provincial, and Municipal codes.

.2 Contractor shall visit site and familiarize themselves with existing conditions, co-ordinate 
with other trades, and schedule work to the satisfaction of the Departmental 
Representative.

.3 Do not allow construction material to accumulate on site.  Clean up at the end of each day 
and at the completion of the project.

.4 All equipment shown on the plans and specifications shall be installed in strict 
accordance with the manufacturer’s instructions.

.5 New galvanized ducting shall be manufactured and installed per the latest ASHRAE and 
SMACNA standards. New flexible duct shall be thermaflex type MKE.

.6 All new ductwork shall be sealed and made air tight.

.7 All duct sizes shown are clear inside dimensions.

.8 Provide wall access hatches for fire dampers, balancing dampers, etc.  Access hatches 
shall be of 16ga primed satin coated steel construction with piano hinges, keyed locks 
and neoprene gaskets.
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.9 Any wiring associated with the control of mechanical systems shall be the responsibility 
of this contractor.

.10 Controls shall be installed by a qualified controls technician.

.11 Balance airflows to specified values using AABC procedures, allow for the changing of 
belts and drives if needed.  Submit an air balance report.

.12 Provide electronic copies of shop drawings to engineer for review.  Do not place orders 
for equipment until approval is obtained from the engineer.

Part 2 Execution

2.1 PAINTING REPAIRS AND RESTORATION

.1 Do painting in accordance with Section 09 91 23 - Interior Painting.

.2 Prime and touch up marred finished paintwork to match original.

.3 Restore to new condition, finishes which have been damaged.

2.2 CLEANING

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

2.3 FIELD QUALITY CONTROL

.1 Site Tests: conduct following tests and submit report as described in PART 1 -
SUBMITTALS.

2.4 DEMONSTRATION

.1 PWGSC 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:

.1 Split System, server room A/C

.2 Inline exhaust fan

.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 PWGSC Representative will record these demonstrations on video tape for future 
reference.

2.5 PROTECTION

.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with 
materials appropriate to system.
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END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Related Requirements

.1 Section 23 05 00 – Common Work Results for HVAC.

.2 Section 23 05 93 – Testing, Adjusting and Balancing for HVAC.

.3 Section 23 23 00 – Refrigerant Piping.

.4 Section 23 81 23 – Computer Room Air Conditioning.

1.2 USE OF SYSTEMS

.1 Use of existing permanent heating ventilating systems for supplying temporary heat 
ventilation is permitted only under following conditions:

.1 Entire system is complete, pressure tested, cleaned, flushed out.

.2 Specified water treatment system has been commissioned; water treatment is 
being continuously monitored.

.3 Building has been closed in; areas to be heated/ventilated are clean and will not 
thereafter be subjected to dust-producing processes.

.4 There is no possibility of damage.

.5 Supply ventilation systems are protected by 60 % filters, inspected daily, and 
changed every 2 weeks or more frequently as required.

.6 Return systems have approved filters over openings, inlets, outlets.

.7 Systems will be:
.1 Operated as per manufacturer's recommendations and instructions.
.2 Operated by Contractor.
.3 Monitored continuously by Contractor.

.8 Warranties and guarantees are not relaxed.

.9 Regular preventive and other manufacturers recommended maintenance routines 
are performed by Contractor at own expense and under supervision of PWGSC
Representative.

.10 Refurbish entire system before static completion; clean internally and externally, 
restore to "as- new" condition, replace filters in air systems.

.2 Filters specified in this Section are over and above those specified in other Sections of 
this project.

.3 Exhaust systems are not included in approvals for temporary heating ventilation.

Part 2 Products

2.1 NOT USED

.1 Not Used.
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Part 3 Execution

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 TAB is used throughout this Section to describe the process, methods and requirements 
of testing, adjusting and balancing for HVAC.

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

1.2 QUALIFICATIONS OF TAB PERSONNEL

.1 Submit names of personnel to perform TAB to PWGSC Representative within 90 days of 
award of contract.

.2 Provide documentation confirming qualifications, successful experience.

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

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

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

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

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

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

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

.7 Where instrument manufacturer calibration recommendations are more stringent than 
those listed in TAB Standard, use manufacturer's recommendations.

.8 TAB Standard quality assurance provisions such as performance guarantees form part of 
this contract.

.1 For systems or system components not covered in TAB Standard, use TAB 
procedures developed by TAB Specialist.

.2 Where new procedures, and requirements, are applicable to Contract 
requirements have been published or adopted by body responsible for TAB 
Standard used (AABC, NEBB, or TABB), requirements and recommendations 
contained in these procedures and requirements are mandatory.

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
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1.4 EXCEPTIONS

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

1.5 CO-ORDINATION

.1 Schedule time required for TAB (including repairs, re-testing) into project construction 
and completion schedule to ensure completion before acceptance of project.

.2 Do TAB of each system independently and subsequently, where interlocked with other 
systems, in unison with those systems.

1.6 PRE-TAB REVIEW

.1 Review contract documents before project construction is started confirm in writing to 
PWGSC Representative adequacy of provisions for TAB and other aspects of design and 
installation pertinent to success of TAB.

.2 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 PWGSC
Representative for verification of TAB reports.

1.9 START OF TAB

.1 Notify PWGSC Representative 7 days prior to start of TAB.

.2 Start TAB when building is essentially completed, including:

.3 Installation of ceilings, doors, windows, other construction affecting TAB.

.4 Application of weather-stripping, 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 Proper thermal overload protection in place for electrical equipment.

.2 Air systems:
.1 Filters in place, clean.
.2 Duct systems clean.
.3 Fire, smoke, volume control dampers installed and open.
.4 Coil fins combed, clean.
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.5 Access doors, installed, closed.

.6 Outlets installed, volume control dampers open.

1.10 INSTRUMENTS

.1 Prior to TAB, submit to PWGSC 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 3 months of TAB. Provide certificate of calibration to PWGSC
Representative.

1.11 ACTION AND INFORMATIONAL SUBMITTALS

.1 Submit, prior to commencement of TAB:

.2 Proposed methodology and procedures for performing TAB if different from referenced 
standard.

1.12 PRELIMINARY TAB REPORT

.1 Submit for checking and approval by PWGSC Representative, prior to submission of 
formal TAB report, sample of rough TAB sheets. Include:

.1 Details of instruments used.

.2 Details of TAB procedures employed.

.3 Calculations procedures.

.4 Summaries.

1.13 TAB REPORT

.1 Format in accordance with referenced standard.

.2 TAB report to show results in SI units and to include:

.1 Project record drawings.

.2 System schematics.

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

1.14 VERIFICATION

.1 Reported results subject to verification by PWGSC Representative.

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

.3 Pay costs to repeat TAB as required to satisfaction of PWGSC Representative.

1.15 COMPLETION OF TAB

.1 TAB considered complete when final TAB Report received and approved by PWGSC
Representative.
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1.16 AIR SYSTEMS

.1 Standard: TAB standards of AABC.

.2 Do TAB of following systems:

.1 AHU-4.

.2 AHU-5.

.3 EF-1.

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

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

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

.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing 
changes in conditions.

.2 At controllers, controlled device.

.6 Locations of systems measurements to include as appropriate: main ducts, main branch, 
sub-branch, run-out (or grille, register or diffuser).

1.17 OTHER TAB REQUIREMENTS

.1 General requirements applicable to work specified this paragraph:

.1 Qualifications of TAB personnel: as for air systems specified this section.

.2 Quality assurance: as for air systems specified this section.

Part 2 Products

2.1 NOT USED

.1 Not used.

Part 3 Execution

3.1 NOT USED

.1 Not used.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 23 05 00 – Common Work Results for HVAC.

1.2 REFERENCES

.1 ASME

.1 ASME B16.22-12, Wrought Copper and Copper Alloy Solder - Joint Pressure 
Fittings.

.2 ASME B16.24-11, Cast Copper Pipe Flanges and Flanged Fittings: Class 150, 
300, 600, 900, 1500 and 2500.

.3 ASME B16.26-11, Cast Copper Alloy Fittings for Flared Copper Tubes.

.4 ASME B31.5-10, Refrigeration Piping and Heat Transfer Components.

.2 ASTM International

.1 ASTM A307-12, Standard Specification for Carbon Steel Bolts and Studs, and 
Threaded Rod 60,000 PSI Tensile Strength.

.2 ASTM B280-08, Standard Specification for Seamless Copper Tube for Air 
Conditioning and Refrigeration Field Service.

.3 CSA Group

.1 CSA B52-13, B52 Package, Mechanical Refrigeration Code.

.4 Environment Canada (EC)

.1 EPS 1/RA/1-96, Environmental Code of Practice for the Elimination of 
Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems.

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Pre-installation Meetings:

.1 Convene pre-installation meeting 1 week prior to beginning work of this Section 
on-site installation, with contractor's representative and PWGSC Representative 
to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building construction subtrades.
.4 Review manufacturer's written installation instructions and warranty 

requirements.

1.4 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Product Data:
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.1 Submit manufacturer's instructions, printed product literature and data sheets for 
refrigerant piping, fittings and equipment and include product characteristics, 
performance criteria, physical size, finish and limitations.

.3 Test Reports: submit certified test reports from approved independent testing laboratories 
indicating compliance with specifications for specified performance characteristics and 
physical properties.

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

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 refrigerant 
piping for incorporation into manual.

.3 Submit 2 copies of operation and maintenance manual.

1.6 DELIVERY, STORAGE AND HANDLING

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

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

.3 Storage and Handling Requirements:

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

.2 Store and protect refrigerant piping, fittings and equipment from nicks, scratches, 
and blemishes.

.3 Replace defective or damaged materials with new.

.4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, 
crates, padding, packaging materials as specified in Construction Waste Management 
Plan Waste Reduction Work plan in accordance with Section 01 74 21 - Construction/
Demolition Waste Management and Disposal.

Part 2 Products

2.1 TUBING

.1 Processed for refrigeration installations, deoxidized, dehydrated and sealed.

.1 Hard copper: to ASTM B280, type ACR B.

.2 Annealed copper: to ASTM B280, with minimum wall thickness as per CSA B52 
and ASME B31.5.

2.2 FITTINGS

.1 Service: design pressure 2070 kPa and temperature 121 degrees C.

.2 Brazed:
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.1 Fittings: wrought copper to ASME B16.22.

.2 Joints: silver solder, 15% Ag-80% Cu-5%P copper-phosphorous, 95% Cu-5%P 
and non-corrosive flux.

.3 Flanged:

.1 Bronze or brass, to ASME B16.24, Class 150 and Class 300.

.2 Gaskets: suitable for service.

.3 Bolts, nuts and washers: to ASTM A307, heavy series.

.4 Flared:

.1 Bronze or brass, for refrigeration, to ASME B16.26.

2.3 PIPE SLEEVES

.1 Hard copper or steel, sized to provide 6 mm clearance around between sleeve and 
uninsulated pipe or between sleeve and insulation.

2.4 VALVES

.1 22 mm and under: Class 500, 3.5 Mpa, globe or angle non-directional type, diaphragm, 
packless type, with forged brass body and bonnet, moisture proof seal for below freezing 
applications, brazed connections.

.2 Over 22 mm: Class 375, 2.5 Mpa, globe or angle type, diaphragm, packless type, back-
seating, cap seal, with cast bronze body and bonnet, moisture proof seal for below 
freezing applications, brazed connections.

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 refrigerant piping installation in accordance 
with manufacturer's written instructions.

.1 Visually inspect substrate in presence of PWGSC Representative.

.2 Inform PWGSC Representative of unacceptable conditions immediately upon 
discovery.

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

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 
datasheet.

3.3 GENERAL

.1 Install in accordance with CSA B52, EPS1/RA/1 and ASME B31.5.



PWGSC REFRIGERANT PIPING Section 23 23 00
Bridgewater GOCB HRSDC Fit-Up Page 4 of 5
Project No.: R.052379.002 May 23, 2014

3.4 BRAZING PROCEDURES

.1 Bleed inert gas into pipe during brazing.

.2 Remove valve internal parts, solenoid valve coils, sight glass.

.3 Do not apply heat near expansion valve and bulb.

3.5 PIPING INSTALLATION

.1 General:

.1 Soft annealed copper tubing: bend without crimping or constriction hard drawn 
copper tubing: do not bend. Minimize use of fittings.

.2 Hot gas lines:

.1 Pitch at least 1:240 down in direction of flow to prevent oil return to compressor 
during operation.

.2 Provide trap at base of risers greater than 2400 mm high and at each 7600 mm 
thereafter.

.3 Provide inverted deep trap at top of risers.

.4 Provide double risers for compressors having capacity modulation.
.1 Large riser: install traps as specified.
.2 Small riser: size for 5.1 m3/s at minimum load. Connect upstream of 

traps on large riser.

3.6 PRESSURE AND LEAK TESTING

.1 Close valves on factory charged equipment and other equipment not designed for test 
pressures.

.2 Leak test to CSA B52 before evacuation to 2 MPa and 1 MPa on high and low sides 
respectively.

.3 Test procedure: build pressure up to 35 kPa with refrigerant gas on high and low sides. 
Supplement with nitrogen to required test pressure. Test for leaks with electronic or 
halide detector. Repair leaks and repeat tests.

3.7 FIELD QUALITY CONTROL

.1 Site Tests/Inspection:

.1 Close service valves on factory charged equipment.

.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before and during 
dehydration.

.3 Use copper lines of largest practical size to reduce evacuation time.

.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 5 Pa 
absolute and filled with dehydrated oil.

.5 Measure system pressure with vacuum gauge. Take readings with valve between vacuum 
pump and system closed.
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.6 Triple evacuate system components containing gases other than correct refrigerant or 
having lost holding charge as follows:

.1 Twice to 14 Pa absolute and hold for 4 hours.

.2 Break vacuum with refrigerant to 14 kPa.

.3 Final to 5 Pa absolute and hold for at least 12 hours.

.4 Isolate pump from system, record vacuum and time readings until stabilization of 
vacuum.

.5 Submit test results to PWGSC Representative.

.7 Charging:

.1 Charge system through filter-drier and charging valve on high side. Low side 
charging not permitted.

.2 With compressors off, charge only amount necessary for proper operation of 
system. If system pressures equalize before system is fully charged, close 
charging valve and start up. With unit operating, add remainder of charge to 
system.

.3 Re-purge charging line if refrigerant container is changed during charging 
process.

.8 Checks:

.1 Make checks and measurements as per manufacturer's operation and maintenance 
instructions.

.2 Record and report measurements to PWGSC Representative.

3.8 DEMONSTRATION

.1 Instructions:

.1 Post instructions in frame with glass cover in accordance with Section 01 78 00 -
Closeout Submittals and CSA B52.

3.9 CLEANING

.1 Progress Cleaning:

.1 Leave Work area clean at end of each day.

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.

.3 Waste Management: separate waste materials for reuse recycling in accordance with 
Section 01 74 22 - Construction/Demolition Waste Management and Disposal.

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

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 07 84 00 – Fire Stopping.

1.2 REFERENCES

.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)

.2 ASTM International

.1 ASTM A480/A480M-12, Standard Specification for General Requirements for 
Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.

.2 ASTM A635/A635M-09b, Standard Specification for Steel, Sheet and Strip, 
Heavy-Thickness Coils, Hot-Rolled, Alloy, Carbon, Structural, High-Strength 
Low-Alloy, and High-Strength Low-Alloy with Improved Formability, General 
Requirements for.

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

.3 National Fire Protection Association (NFPA)

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

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

.3 NFPA 96-11, Standard for Ventilation Control and Fire Protection of 
Commercial Cooking Operations.

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

.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2005.

.2 SMACNA HVAC Air Duct Leakage Test Manual, 2012.

.3 IAQ Guideline for Occupied Buildings under Construction 2007.

1.3 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Product Data:

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

.3 Shop Drawings:

.1 Submit drawings stamped and signed by professional engineer registered or 
licensed in Province of Nova Scotia, Canada.

.4 Test and Evaluation Reports:

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

1.4 DELIVERY, STORAGE AND HANDLING

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

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

.3 Storage and Handling Requirements:

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

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

.3 Replace defective or damaged materials with new.

.4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, 
crates, padding, packaging materials as specified in Construction Waste Management 
Plan Waste Reduction Work plan in accordance with Section 01 74 21 - Construction/
Demolition Waste Management and Disposal.

Part 2 Products

2.1 SEAL CLASSIFICATION

.1 Classification as follows:

Maximum Pressure Pa SMACNA Seal Class
500 C
250 C
125 C
125 Unsealed

.2 Seal classification:

.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and 
connections made airtight with sealant and tape.

.2 Class B: longitudinal seams, transverse joints and connections made airtight with 
sealant tape or combination thereof.

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

.4 Unsealed seams and joints.

2.2 SEALANT

.1 Sealant: oil resistant, water borne, polymer type flame resistant duct sealant. Temperature 
range of minus 30 degrees C to plus 93 degrees C.

2.3 TAPE

.1 Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.
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2.4 DUCT LEAKAGE

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

2.5 FITTINGS

.1 Fabrication: to SMACNA.

.2 Radiused elbows:

.1 Rectangular: standard radius short radius with single thickness turning vanes 
centreline radius: 1.5 times width of duct.

.2 Round: smooth radius five piece, centreline radius: 1.5 times diameter.

.3 Mitred elbows, rectangular:

.1 To 400 mm: with single double thickness turning vanes.

.2 Over 400 mm: with double thickness turning vanes.

.4 Branches:

.1 Rectangular main and branch: with 45 degrees entry on branch radius on branch 
1.5 times width of duct.

.2 Round main and branch: enter main duct at 45 degrees with conical connection.

.3 Provide volume control damper in branch duct near connection to main duct.

.4 Main duct branches: with splitter damper.

.5 Transitions:

.1 Diverging: 20 degrees maximum included angle.

.2 Converging: 30 degrees maximum included angle.

.6 Offsets:

.1 As indicated Full Short radiused elbows.

.7 Obstruction deflectors: maintain full cross-sectional area.

.1 Maximum included angles: as for transitions.

2.6 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.

2.7 GALVANIZED STEEL

.1 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.

.2 Thickness, fabrication and reinforcement: to ASHRAE SMACNA.

.3 Joints: to SMACNA.

2.8 HANGERS AND SUPPORTS

.1 Hangers and Supports: in accordance with Hangers and Supports for HVAC Piping and 
Equipment.
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.1 Strap hangers: of same material as duct but next sheet metal thickness heavier 
than duct.
.1 Maximum size duct supported by strap hanger: 500.

.2 Hanger configuration: to ASHRAE SMACNA.

.3 Hangers: galvanized steel angle with galvanized steel rods to SMACNA
following table:
Duct Size Angle Size Rod Size
(mm) (mm) (mm)
up to 750 25 x 25 x 3 6

.4 Upper hanger attachments:
.1 For concrete: manufactured concrete inserts.
.2 For steel joist: manufactured joist clamp steel plate washer.
.3 For steel beams: manufactured beam clamps:

Part 3 Execution

3.1 EXAMINATION

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

.1 Visually inspect substrate in presence of PWGSC Representative.

.2 Inform PWGSC Representative of unacceptable conditions immediately upon 
discovery.

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

3.2 GENERAL

.1 Do work in accordance with NFPA 90A NFPA 90B ASHRAE SMACNA as indicated.

.2 Do not break continuity of insulation vapour barrier with hangers or rods.

.1 Insulate strap hangers 100 mm beyond insulated duct Ensure diffuser is fully 
seated.

.3 Support risers in accordance with ASHRAE SMACNA as indicated.

.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.

3.3 HANGERS

.1 Strap hangers: install in accordance with SMACNA.

.2 Angle hangers: complete with locking nuts and washers.
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.3 Hanger spacing: in accordance with ASHRAE SMACNA as follows:

Duct Size Spacing
(mm) (mm)
to 1500 3000
1501 and over 2500

3.4 WATERTIGHT DUCT

.1 Provide watertight duct for:

.1 Dishwasher exhaust.

.2 Fresh air intake.

.3 Minimum 3000 mm from duct mounted humidifier in all directions.

.4 As indicated.

.2 Form bottom of horizontal duct without longitudinal seams.

.1 Solder Weld joints of bottom and side sheets.

.2 Seal other joints with duct sealer.

.3 Slope horizontal branch ductwork down towards fume hoods served.

.1 Slope header ducts down toward risers.

.4 Fit base of riser with 150 mm deep drain sump and 32 mm drain connected, with deep 
seal trap and valve trap primer and discharging to open funnel drain as indicated.

3.5 SEALING AND TAPING

.1 Apply sealant in accordance with SMACNA to manufacturer's recommendations.

.2 Bed tape in sealant and recoat with minimum of 1 coat of sealant to manufacturers 
recommendations.

3.6 LEAKAGE TESTS

.1 In accordance with SMACNA HVAC Duct Leakage Test Manual.

.2 Do leakage tests in sections.

.3 Make trial leakage tests as instructed to demonstrate workmanship.

.4 Do not install additional ductwork until trial test has been passed.

.5 Test section minimum of 30 m long with not less than three branch takeoffs and two 90 
degrees elbows.

.6 Complete test before performance insulation or concealment Work.

3.7 CLEANING

.1 Progress Cleaning:

.1 Leave Work area clean at end of each day.

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.
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.3 Waste Management: separate waste materials for reuse recycling in accordance with 
Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

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

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 American National Standards Institute/Air Movement and Control Association 
(ANSI/AMCA)

.1 ANSI/AMCA Standard 99-2010, Standards Handbook.

.2 ANSI/AMCA Standard 210-2007/ (ANSI/ASHRAE 51-07), Laboratory Methods 
of Testing Fans for Aerodynamic Performance Rating.

.3 ANSI/AMCA Standard 300-2008, Reverberant Room Method for Sound Testing 
of Fans.

.4 ANSI/AMCA Standard 301-1990, Methods for Calculating Fan Sound Ratings 
from Laboratory Test Data.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Product Data:

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

.3 Shop Drawings:

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

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

1.3 DELIVERY, STORAGE AND HANDLING

.1 Deliver, store and handle materials in accordance with manufacturer’s instructions.

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

.3 Storage and Handling Requirements:

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

.2 Store and protect EF-1 from nicks, scratches, and blemishes.

.3 Replace defective or damaged materials with new.

.4 Packaging Waste Management:  remove for recycling all packaging materials in 
accordance with Section 01 74 21 – Construction/Demolition Waste Management and 
Disposal.
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Part 2 Products

2.1 SYSTEM DESCRIPTION

.1 Performance Requirements:

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

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

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

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

.5 Performance ratings: based on tests performed in accordance with ANSI/AMCA 
Standard 210. Supply unit with ANSI/AMCA certified rating seal.

2.2 FANS GENERAL

.1 Motors:

.1 For use with variable speed controllers.

.2 Sizes as indicated.

.2 Factory primed before assembly in colour standard to manufacturer.

.3 Scroll casing drains: as indicated.

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

.5 Vibration isolation: rubber isolators.

.6 Flexible connections: neoprene impregnated canvas, 75mm long in direction of flow.

2.3 CENTRIFUGAL INLINE FANS

.1 Ceiling suspended, direct drive.

.2 Fan duty:  60 L/S @ 155 Pa, 1165 rpm.

.3 Sound characteristics:  4.3 sones.

.4 Speed control:  remote mounted, solid state, rotary type.

.5 Electrical characteristics:  120V/1ph/60 Hz, 116W.

.6 White plastic inlet grille.

.7 Remote motion sensor:  ceiling mounted, with adjustable time delay and 180o coverage.

.8 Acceptable manufacturers: Loren Cook, Greenheck, Carnes.
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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.

.1 Visually inspect substrate in presence of Departmental Representative.

.2 Inform Departmental Representative of unacceptable conditions immediately 
upon discovery.

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

3.2 FAN INSTALLATION

.1 Install fans as indicated securely from floor slab above, complete with resilient 
mountings.

.2 Bearings and extension tubes to be easily accessible.

.3 Access doors and access panels to be easily accessible.

3.3 CLEANING

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

.1 Leave Work area clean at end of each day.

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

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

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

END OF SECTION
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Part 1 General

1.1 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Product Data:

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

.2 Indicate following:
.1 Capacity.
.2 Throw and terminal velocity.
.3 Noise criteria.
.4 Pressure drop.
.5 Neck velocity.

1.2 MAINTENANCE MATERIAL SUBMITTALS

.1 Extra Materials:

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

.2 Include:
.1 Keys for volume control adjustment.
.2 Keys for air flow pattern adjustment.

1.3 DELIVERY, STORAGE AND HANDLING

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

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

.3 Storage and Handling Requirements:

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

.2 Store and protect diffuser, registers and grilles from nicks, scratches, and 
blemishes.

.3 Replace defective or damaged materials with new.

.4 Packaging Waste Management: remove for recycling, all packaging materials as 
specified in accordance with Section 01 74 21 - Construction/Demolition Waste 
Management and Disposal.
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Part 2 Products

2.1 SYSTEM DESCRIPTION

.1 Performance Requirements:

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

2.2 GENERAL

.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity as 
indicated below.

.2 Frames:

.1 To suit standard T-bar grid.

.2 Concealed fasteners.

.3 Concealed manual volume control damper operators.

.4 Colour: as directed by Departmental Representative to match existing on site.

2.3 MANUFACTURED UNITS

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

2.4 RETURN AND EXHAUST GRILLES 

.1 Type R/A: aluminum, borderless, T-bar lay-in, 12 mm x 12 mm x 12 mm eggcrate, face 
size = 610 x 610 mm.

.2 Acceptable manufacturers: To match existing on site.

2.5 DIFFUSERS

.1 Type S-1: steel, square cone, T-bar lay-in. Face size = 305 x 305 mm. Neck size = 150 
mm, SP = 3.7 Pa, NC = 11.
Color as directed by Departmental Representative to match existing on site.

.2 Type S-2:  steel, square cone, T-bar lay-in.  Face size= 610 x 610 mm.  Neck size = 150 
mm, SP = 3.2 Pa, NC = 12.
Color as directed by Departmental Representative to match existing on site.

.3 Type S-3:  steel, square cone, T-bar lay-in.  Face size = 610 x 610 mm.  Neck size = 200 
mm, SP = 6.2 Pa, NC = 17.

.4 Type S-4:  steel, square cone, T-bar lay-in.  Face size = 610 x 610 mm.  Neck size = 250 
mm, SP = 6.5 Pa, NC = 18.
Color as directed by Departmental Representative to match existing on site.

.5 Acceptable manufacturers: To match existing on site.



PWGSC DIFFUSERS, REGISTERS AND Section 23 37 13
Bridgewater GOCB HRSDC Fit-Up GRILLES Page 3 of 3
Project No.: R.052379.002 May 23, 2014

2.6 FIRE RATED DOOR GRILLE

.1 Type DG-1: 1½ hour fire rating, site proof, all steel construction c/w counter frame. Size 
= 355x355mm, S.P.= 7.8Pa ,NC=20.

.2 Acceptable manufacturers: Air Louvers, Nailor, EH Price.

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.

.1 Visually inspect substrate in presence of Departmental Representative.

.2 Inform Departmental Representative of unacceptable conditions immediately 
upon discovery.

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

3.2 INSTALLATION

.1 Install in accordance with manufacturer’s instructions.

.2 Install with oval head stainless steel screws in countersunk holes where fastenings are 
visible.

3.3 CLEANING

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

.1 Leave Work area clean at end of each day.

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

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

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

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 ASTM International

.1 ASTM E90-09, Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions and Elements.

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

.3 Society of Automotive Engineers (SAE)

1.2 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Product Data:

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

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

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

.4 Test Reports: submit certified data from independent laboratory substantiating acoustic 
and aerodynamic performance to ASTM E90.

1.3 DELIVERY, STORAGE AND HANDLING

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

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

.3 Storage and Handling Requirements:

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

.2 Store and protect louvers, intakes and vents from nicks, scratches, and blemishes.

.3 Replace defective or damaged materials with new.

.4 Packaging Waste Management: remove for recycling, all packaging materials as 
specified in in accordance with Section 01 74 21 - Construction/Demolition Waste 
Management and Disposal.
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Part 2 Products

2.1 SYSTEM DESCRIPTION

.1 Performance Requirements:

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

2.2 ALUMINUM WALL CAP (WC-1)

.1 Construction: welded with exposed joints ground flush and smooth.

.2 Material: extruded aluminum alloy 6063-T5.

.3 Gravity backdraft damper.

.4 Mounting flange:  25 mm.

.5 Size:  200 mm wide x 150 mm high.

.6 Screen: 12 mm exhaust mesh, 2 mm diameter wire aluminum birdscreen on outside of 
backdraft damper.

.7 Finish: anodized. Colour: to Departmental Representative's approval.

.8 Acceptable manufacturers: Loren Cook, Greenheck, Carnes

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 louvres, intakes and vents installation in 
accordance with manufacturer's written instructions.

.1 Visually inspect substrate in presence of Departmental Representative.

.2 Inform Departmental Representative of unacceptable conditions immediately 
upon discovery.

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

3.2 INSTALLATION

.1 In accordance with manufacturer's and SMACNA recommendations.

.2 Reinforce and brace as indicated.

.3 Anchor securely into opening. Seal with caulking to ensure weather tightness.

3.3 CLEANING

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
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.1 Leave Work area clean at end of each day.

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

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

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

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Related Requirements:

.1 Section 23 23 00 – Refrigerant Piping. 

1.2 REFERENCES

.1 American National Standards Institute/American Society of Heating, Refrigeration and 
Air-Conditioning Engineers (ANSI/ASHRAE)

.1 ANSI/ASHRAE 52.2-2012, Method of Testing General Ventilation Air-Cleaning 
Devices for Removal Efficiency by Particulate Size.

.2 ANSI/ASHRAE 127-2012, Method of Testing for Rating Computer and Data 
Processing Room Unitary Air-Conditioners.

.2 ASTM International

.1 ASTM C547-12, Specification for Mineral Fiber Pipe Insulation.

.3 CSA International

.1 CSA B52-13, Mechanical Refrigeration Code.

.2 CAN/CSA-C656-14, Performance Standard for Single Package Central Air-
Conditioners and Heat Pumps.

1.3 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Product Data:

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

.3 Shop Drawings:

.1 Submit drawings stamped and signed by professional engineer registered or 
licensed in Province of Nova Scotia, Canada.

.2 Indicate on drawings:
.1 Major components and accessories including sound power levels of 

units.
.2 Type of refrigerant used.

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 
conditioning components for incorporation into manual.
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1.5 DELIVERY, STORAGE AND HANDLING

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

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

.3 Storage and Handling Requirements:

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

.2 Store and protect air conditioning components from nicks, scratches, and 
blemishes.

.3 Replace defective or damaged materials with new.

.4 Develop Construction Waste Management Plan Waste Reduction Workplan related to 
Work of this Section.

.5 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, 
crates, padding, packaging materials as specified in Construction Waste Management 
Plan Waste Reduction Workplan in accordance with Section 01 74 21 - Construction/
Demolition Waste Management and Disposal.

1.6 WARRANTY

.1 For computer room air conditioning 12-month warranty period is extended to 60 months.

Part 2 Products

2.1 DESCRIPTION

.1 Tag No. A/C – 1A & 1B.

.2 System type:

.1 Cooling only, split unitary with interior wall-mounted evaporation and outdoor 
wall-mounted condensing unit.

.3 Capacity Modulation: Variable speed compressor.

.4 Refrigerant:  R410A.

.5 Low ambient cooling to -40o C outdoor air temperature.

.6 Cooling Capacity:  1750 to 3500 W.

.7 Electrical Characteristics:  Indoor: 208V/1ph/60Hz; Outdoor:  208V/1ph/60Hz. Outdoor 
unit shall receive the primary power feed. The indoor unit shall be fed from the outdoor 
unit.

.8 Environmental Control:  Wireless, programmable thermostat.

.9 Acceptable manufacturers: Mitsubishi, Samsung, Friedrich.
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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 conditioning components installation in 
accordance with manufacturer's written instructions.

.1 Visually inspect substrate in presence of PWGSC Representative.

.2 Inform PWGSC Representative of unacceptable conditions immediately upon
discovery.

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

3.2 GENERAL

.1 Install as indicated, to manufacturer's recommendations, and to EPS 1/RA/2.

.2 Manufacturer to certify installation.

.3 Run drain line from cooling coil condensate drain pan to terminate over nearest floor 
drain.

3.3 EQUIPMENT PREPARATION

.1 Provide services of manufacturer's field engineer to set and adjust equipment for 
operation as specified.

3.4 CLEANING

.1 Progress Cleaning:

.1 Leave Work area clean at end of each day.

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.

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

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

3.5 PROTECTION

.1 Protect installed products and components from damage during construction.

.2 Repair damage to adjacent materials caused by computer room air conditioning 
installation.

END OF SECTION


