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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 

.1 Rooftop packaged air handling unit  

.2 Rooftop packaged air handling unit controller 

.3 Variable air volume terminal devices 

.4 Zone climate controls 

.5 Other equipment and accessories as specified 

.2 Include product characteristics, performance criteria, physical size, finish and 

limitations. 

.3 Shop Drawings: 

.1 Indicate on drawings: 

.1 Mounting arrangements. 

.2 Operating and maintenance clearances. 

.2 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. 

1.2 CLOSEOUT SUBMITTALS 

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

.2 Operation and Maintenance Data:  

.1 Submit operation and maintenance data for 

.1 Rooftop packaged air handling unit AC-1 

.2 Rooftop packaged air handling unit controller 

.3 Variable air volume terminal devices 

.4 Zone climate controls 

.5 Other equipment and accessories as specified 

 for incorporation into manual. 

.2 Operation and maintenance manual approved by, and final copies deposited with, 

Departmental Representative before final inspection. 

.3 Operation data to include: 

.1 Control schematics for systems including environmental controls. 



District Office Infrastructure COMMON WORK RESULTS FOR 

HVAC 

Section 23 05 00 

St. John’s NL Page 2 

Project No. R.090120.001 

Issued for Tender 

2017 July 21 

 

.2 Description of systems and their controls. 

.3 Operation instruction for systems and component.  

.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 

Departmental Representative for approval. Submission of individual data 

will not be accepted unless directed by Departmental Representative. 

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

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 Departmental Representative will provide 1 set of reproducible 

mechanical drawings. 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 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 Departmental Representative for approval and make 

corrections as directed. 
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.4 Perform testing, adjusting and balancing for HVAC using as-built 

drawings. 

.5 Submit completed reproducible as-built drawings with Operating and 

Maintenance Manuals. 

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

1.3 MAINTENANCE MATERIAL SUBMITTALS 

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

.2 Furnish spare parts as follows: 

.1 One filter set of filter media in addition to final operating set. 

.3 Provide one set of special tools required to service equipment as recommended by 

manufacturers. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 

.2 Storage and Handling Requirements: 

.1 Store materials off ground indoors in dry location and in accordance with 

manufacturer's recommendations in clean, dry, well-ventilated area. 

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

.3 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 MATERIALS 

.1 HVAC and R Equipment: 

.1 Refrigerant: 

.1 HFC based refrigerant. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verification of Conditions: verify that conditions of substrate previously installed under 

other Sections or Contracts are acceptable for installation in accordance with 

manufacturer's written instructions. 

.1 Visually inspect site and substrate. 

.2 Inform Departmental Representative of unacceptable conditions immediately 

upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been remedied.  
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3.2 PAINTING REPAIRS AND RESTORATION 

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

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

3.3 SYSTEM CLEANING 

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

units. 

3.4 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 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. 

3.5 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: 

.1 Rooftop packaged air handling unit AC-1 

.2 Rooftop packaged air handling unit controller 

.3 Variable air volume terminal devices 

.4 Zone climate controls 

.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 Representative will record these demonstrations on video tape for future 

reference. 

3.6 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 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 



District Office Infrastructure COMMON WORK RESULTS FOR 

HVAC 

Section 23 05 00 

St. John’s NL Page 5 

Project No. R.090120.001 

Issued for Tender 

2017 July 21 

 

3.7 PROTECTION 

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

materials appropriate to system. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and requirements for the, duct work, valves and controllers, including 

the installation and location of identification systems. 

1.2 MANUFACTURER'S EQUIPMENT NAMEPLATES 

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

manufacturer. 

.2 Lettering and numbers raised or recessed. 

.3 Information to include, as appropriate: 

.1 Equipment: manufacturer's name, model, size, serial number, capacity. 

.2 Motor: voltage, Hz, phase, power factor, duty, frame size. 

1.3 SYSTEM NAMEPLATES 

.1 Colours: 

.1 Elsewhere: black letters, white background (except where required otherwise by 

applicable codes). 

.2 Construction: 

.1 3 mm thick laminated plastic matte finish, with square corners, letters accurately 

aligned and machine engraved into core. 

.3 Sizes: 

.1 Conform to following table: 

Size # 

mm 

Sizes (mm) No. of Lines Height of Letters (mm) 

1 10 x 50 1 3 

2 13 x 75 1 5 

3 13 x 75 2 3 

4 20 x 100 1 8 

5 20 x 100 2 5 

6 20 x 200 1 8 

7 25 x 125 1 12 

8 25 x 125 2 8 

9 35 x 200 1 20 

.2 Use maximum of 25 letters/numbers per line. 

.4 Locations: 

.1 VAV boxes, Rooftop Air Handling Unit control panel: use size # 5. 

.2 Rooftop Air Handling Unit: use size # 9. 
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1.4 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. 

1.5 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. 

1.6 CONTROLS COMPONENTS IDENTIFICATION 

.1 Identify all systems, equipment, components, controls, sensors with system nameplates 

specified in this section. 

1.7 LANGUAGE 

.1 Identification in English and French. 

Part 2 Execution 

2.1 INSTALLATION 

.1 Identify systems, equipment to conform to PWGSC PMSS.  

2.2 NAMEPLATES 

.1 Locations: 

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

operating floor. 

.2 Standoffs: 

.1 Provide for nameplates on hot and/or insulated surfaces. 

.3 Protection: 

.1 Do not paint, insulate or cover. 

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. 

.3 Perform TAB at: 

.1 New AC-1 including supply and return 

.2 New VAV boxes 

.3 New diffusers 

.4 All existing diffusers 

1.2 QUALIFICATIONS OF TAB PERSONNEL 

.1 Submit names of personnel to perform TAB to Departmental Representative after 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. 

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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.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. 

1.6 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. 

1.7 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. 

1.8 START OF TAB 

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

.2 Start TAB when Work is essentially completed. 

.3 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 Ducts, air shafts, ceiling plenums are airtight to within specified 

tolerances. 

.4 Correct fan rotation. 

.5 Coil fins combed, clean. 

.6 Access doors, installed, closed. 

.7 Outlets installed, volume control dampers open. 

1.9 APPLICATION TOLERANCES 

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

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

1.11 INSTRUMENTS 

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

Representative. 

1.12 PRELIMINARY TAB REPORT 

.1 Submit for checking and approval of Departmental 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 system schematics. 

.3 Submit 6 copies of TAB Report to Departmental Representative for verification and 

approval. 

1.14 VERIFICATION 

.1 Reported results subject to verification by Departmental Representative. 

.2 Provide personnel and instrumentation to verify 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. 

1.15 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. 

1.16 COMPLETION OF TAB 

.1 TAB considered complete when final TAB Report received and approved by 

Departmental Representative. 
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1.17 AIR SYSTEMS 

.1 Standard: TAB to most stringent of TAB standards of AABC NEBB SMACNA 

ASHRAE. 

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

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

NEBB or qualified to standards of AABC NEBB. 

.4 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. 

.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). 

1.18 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. 

1.19 POST-OCCUPANCY TAB 

.1 Measure DBT, WBT (or %RH), in occupied zones of new variable air volume control 

boxes: 

.2 Participate in systems checks twice during Warranty Period. 

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 REFERENCES 

.1 Definitions: 

.1 For purposes of this section: 

.1 "CONCEALED" - insulated mechanical services and equipment in 

suspended ceilings and non-accessible chases and furred-in spaces. 

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

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

accessories. 

.2 TIAC Codes: 

.1 CRD: Code Round Ductwork, 

.2 CRF: Code Rectangular Finish. 

.2 Reference Standards: 

.1 American Society of Heating, Refrigeration and Air Conditioning Engineers 

(ASHRAE) 

.1 ANSI/ASHRAE/IESNA 90.1-04 SI; Energy Standard for Buildings 

Except Low-Rise Residential Buildings. 

.2 ASTM International Inc. 

.1 ASTM B209M-07, Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate (Metric). 

.2 ASTM C411-05, Standard Test Method for Hot-Surface Performance of 

High-Temperature Thermal Insulation. 

.3 ASTM C553-02e1, Standard Specification for Mineral Fiber Blanket 

Thermal Insulation for Commercial and Industrial Applications. 

.4 ASTM C612-04e1, Standard Specification for Mineral Fiber Block and 

Board Thermal Insulation. 

.5 ASTM C921-03a, Standard Practice for Determining the Properties of 

Jacketing Materials for Thermal Insulation.  

.3 Canadian General Standards Board (CGSB) 

.1 CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for 

Pipe, Duct and Equipment Thermal Insulation. 

.4 Green Seal Environmental Standards (GSES) 

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

.5 South Coast Air Quality Management District (SCAQMD), California State 

.1 SCAQMD Rule 1168-A2005, Adhesive and Sealant Applications. 

.6 Thermal Insulation Association of Canada (TIAC): National Insulation Standards 

(2005). 

.7 Underwriters Laboratories of Canada (ULC) 
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.1 CAN/ULC-S102-03, Method of Test for Surface Burning Characteristics 

of Building Materials and Assemblies. 

.2 C 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

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

.2 Product Data: 

.1 Provide manufacturer's printed product literature and datasheets for duct 

insulation, and include product characteristics, performance criteria, physical 

size, finish and limitations. 

.1 Description of equipment giving manufacturer's name, type, model, year 

and capacity. 

.2 Details of operation, servicing and maintenance. 

.3 Recommended spare parts list. 

.3 Manufacturers' Instructions: 

.1 Provide manufacture's written duct insulation jointing recommendations and 

special handling criteria, installation sequence, cleaning procedures. 

1.3 QUALITY ASSURANCE 

.1 Qualifications: 

.1 Installer: qualified to standards or member of TIAC. 

1.4 DELIVERY, STORAGE AND HANDLING 

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

address and ULC markings. 

Part 2 Products 

2.1 FIRE AND SMOKE RATING 

.1 To CAN/ULC-S102: 

.1 Maximum flame spread rating: 25. 

.2 Maximum smoke developed rating: 50. 

2.2 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). 
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.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). 

.1 Mineral fibre: to ASTM C553. 

.2 Jacket: to CGSB 51-GP-52Ma. 

.3 Maximum "k" factor: to ASTM C553. 

2.3 JACKETS 

.1 Canvas: 

.1 220 gm/m
2
 cotton, plain weave, treated with dilute fire retardant lagging adhesive 

to ASTM C921. 

.2 Lagging adhesive: compatible with insulation.  

.1 Maximum VOC limit 50 g/L to SCAQMD Rule 1168 GSES GS-36. 

2.4 ACCESSORIES 

.1 Vapour retarder lap adhesive: 

.1 Water based, fire retardant type, compatible with insulation. 

.1 Maximum VOC limit [50] [170] [200] g/L SPEC NOTE: Specify when 

indoor vapour retarder finish is required over insulation. 

.2 Indoor Vapour Retarder Finish: 

.1 Vinyl emulsion type acrylic, compatible with insulation. 

.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449. 

.4 ULC Listed Canvas Jacket: 

.1 220 gm/m
2
 cotton, plain weave, treated with dilute fire retardant lagging adhesive 

to ASTM C921. 

.5 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum. 

.6 Contact adhesive: quick-setting 

.1 Maximum VOC limit 50 g/L  

.7 Canvas adhesive: washable. 

.1 Maximum VOC limit 50 g/L. 

.8 Tie wire: 1.5 mm stainless steel. 

.9 Banding: 12 mm wide, 0.5 mm thick stainless steel. 

.10 Facing: 25 mm galvanized steel hexagonal wire mesh stitched both faces of insulation. 

.11 Fasteners: 2 mm diameter pins with 35 mm diameter clips, length to suit thickness of 

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

.1 Ensure hangers, and supports are outside vapour retarder jacket. 

.4 Fasteners: install at 300 mm on centre in horizontal and vertical directions, minimum 2 

rows each side. 

3.4 DUCTWORK INSULATION SCHEDULE 

.1 Insulation types and thicknesses: conform to following table: 

TIAC Code Vapour Retarder Thickness (mm)  

Rectangular cold and dual 

temperature supply air ducts 

C-1 yes 50 

Round cold and dual 

temperature supply air ducts 

C-2 yes 50 

return ducts  none   

Acoustically lined ducts none   

  

3.5 CLEANING 

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

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

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 237400 - Packaged Outdoor HVAC Equipment 

.2 233600 - Air Terminal Units 

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 

electric and electronic control system for HVAC and include product 

characteristics, performance criteria, physical size, finish and limitations. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 

.2 Storage and Handling Requirements: 

.1 Store materials indoors and in accordance with manufacturer's recommendations. 

.2 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 THERMOSTAT (LOW VOLTAGE) 

.1 Low voltage wall thermostat: 

.1 See 233600 - Air Terminal Units 

.2 For use on 24 V circuit at 1.5 A capacity. 

.3 Supplied by VAV box manufacturer and compatible with VAV box controller  

.4 Communication with VAV box controller by rj45 connection and CAT-5 cable 

.5 LCD screen for menu display 

.6 With heat anticipator adjustable 0.1 to 1.2 A. 

.7 Temperature control: push button for adjustment; setting range: 10 degrees C to 

25 degrees C. 

.8 Service port. 

2.1 STATIC PRESSURE TRANSMITTER 

.1 Requirements: 

.1 Output signal: 4 - 20 mA linear into 500 ohm maximum load or as required to be 

compatible with air handling unit controller  
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.2 Calibrated span: not to exceed 150 % of duct static pressure at maximum flow. 

.3 Accuracy: 0.4 % of span. 

.4 Repeatability: within 0.5 % of output. 

.5 Linearity: within 1.5 % of span. 

.6 Deadband or hysteresis: 0.1% of span. 

.7 External exposed zero and span adjustment. 

.8 Unit to have 12.5 mm N.P.T. conduit connection. Enclosure to be integral part of 

unit 

2.2 VAV BOX CONTROLLER 

.1 See 233600 - Air Terminal Units 

.2 Stand-alone direct digital controller 

.3 Compatible with pressure independent Variable Air Volume (VAV) box 

.4 24 VDC  

.5 Binary outputs: Seven outputs; for heating, cooling, or fan operation; 0.5 Amp per output, 

1.85 amp total; Field switchable from hot to comm.  

.6 Analog outputs: Four; full configurable; for heating, cooling or fan operation; rated 10 

mA each. 

.7 Supply air temperature input 

.8 Airflow sensing for full VAV control 

.9 T-stat port. 

.10 Service port 

.11 LED indication 

Part 3  

Part 4 Execution 

4.1 INSTALLATION 

.1 Install control devices. 

4.2 SEQUENCE OF OPERATION 

.1 VAV Box Controller: 

.1 In cooling mode: Controller modulates VAV box airflow to meet temperature set 

point as reported by thermostat. 

.2 In heating model: Controller cycles perimeter heat on or off to meet temperature 

set point as reported by thermostat. 
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.2 Duct Static Pressure Control:  See Section 237400 - Packaged Outdoor HVAC 

Equipment. 

4.3 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. 

.3 Waste Management: separate waste materials for 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 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 

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

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 

air duct accessories and include product characteristics, performance criteria, 

physical size, finish and limitations.  

.2 Indicate: 

.1 Flexible connections. 

.2 Duct access doors. 

.3 Turning vanes. 

.4 Instrument test ports. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 

.2 Storage and Handling Requirements: 

.1 Store materials indoors and in accordance with manufacturer's recommendations 

in clean, dry, well-ventilated area. 

.2 Store and protect air duct accessories from nicks, scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 GENERAL 

.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards. 

2.2 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. 
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.4 Hardware: 

.1 Up to 300 x 300 mm: two sash locks complete with safety chain. 

.2 301 to 450 mm: four sash locks complete with safety chain. 

.3 Hold open devices. 

2.3 TURNING VANES 

.1 Factory or shop fabricated single thickness or double thickness, to recommendations of 

SMACNA. 

2.4 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. 

2.5 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 INSTALLATION 

.1 . 

.2 Access Doors and Viewing Panels: 

.1 Locations: 

.1 Fire and smoke dampers. 

.2 Control dampers. 

.3 Devices requiring maintenance. 

.4 Required by code. 

.5 Elsewhere as indicated. 

.3 Instrument Test Ports: 

.1 General: 

.1 Install in accordance with recommendations of SMACNA and in 

accordance with manufacturer's instructions. 

.2 Locate to permit easy manipulation of instruments. 

.3 Install insulation port extensions as required. 

.4 Locations: 

.1 For traverse readings: 

.1 Main and sub-main ducts. 
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.4 Turning Vanes: 

.1 Install in accordance with recommendations of SMACNA and as indicated. 

3.2 CLEANING 

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

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

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 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 Green Seal Environmental Standards (GS) 

.1 GS-36-11, Standard for Adhesives for Commercial Use. 

.4 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. 

.5 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. 

.6 South Coast Air Quality Management District (SCAQMD), California State, Regulation 

XI. Source Specific Standards 

.1 SCAQMD Rule 1168-A2005 Adhesives and Sealants Applications. 

1.2 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 

.2 Storage and Handling Requirements: 

.1 Store materials indoors and in accordance with manufacturer's recommendations 

in clean, dry, well-ventilated area. 

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

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

2.1 SEAL CLASSIFICATION 

.1 Classification as follows: 

Maximum Pressure Pa SMACNA Seal Class 

500 C 

.2 Seal classification: 

.1 Class C: transverse joints and connections made air tight with gaskets, sealant 

tape or combination thereof. Longitudinal seams unsealed. 

 

2.2 SEALANT 

.1 Sustainability Characteristics: 

.1 Adhesives and sealants: VOC limit 30 g/L. 

.2 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. 

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 or short radius with single thickness turning vanes 

centreline radius:  1.5 times width of duct. 

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

.3 Mitred elbows, rectangular: 

.1 To 400 mm: with single 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: 
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.1 Diverging: 20 degrees maximum included angle. 

.6 Offsets: 

.1 Where required. 

.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 SMACNA. 

.3 Joints: to SMACNA. 

2.8 HANGERS AND SUPPORTS 

.1 Hangers and Supports:  

.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 SMACNA. 

.3 Hangers: galvanized steel angle with galvanized steel rods to SMACNA. 

.4 Upper hanger attachments: 

.1 For concrete: manufactured concrete inserts. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verification of Conditions: verify that conditions of substrate previously installed under 

other Sections or Contracts are acceptable for metal duct installation in accordance with 

manufacturer's written instructions. 

.1 Visually inspect substrate. 

.2 Inform Departmental Representative of unacceptable conditions immediately 

upon discovery. 

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

3.2 GENERAL 

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



District Office Infrastructure METAL DUCTS - LOW PRESSURE TO 

500 PA 

Section 23 31 13.01 

St. John’s NL Page 4 

Project No. R.090120.001 

Issued for Tender 

2017 July 21 

 

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

3.3 HANGERS 

.1 Strap hangers: install in accordance with SMACNA. 

.2 Angle hangers: complete with locking nuts and washers. 

.3 Hanger spacing: in accordance with ASHRAE, SMACNA. 

3.4 SEALING AND TAPING 

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

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

recommendations. 

3.5 CLEANING 

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

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

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Sheet Metal and Air Conditioning National Association (SMACNA) 

.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible-2013. 

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 

dampers and include product characteristics, performance criteria, physical size, 

finish and limitations. 

1.3 CLOSEOUT SUBMITTALS 

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

.2 Operation and Maintenance Data: submit operation and maintenance data for dampers for 

incorporation into manual. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Storage and Handling Requirements: 

.1 Store materials indoors and in accordance with manufacturer's recommendations 

in clean, dry, well-ventilated area. 

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

.3 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 GENERAL 

.1 Manufacture to SMACNA standards. 

2.2 SPLITTER DAMPERS 

.1 Fabricate from same material as duct but one sheet metal thickness heavier, with 

appropriate stiffening. 

.2 Single thickness construction. 

.3 Control rod with locking device and position indicator.  

.4 Rod configuration to prevent end from entering duct. 

.5 Pivot: piano hinge. 

.6 Folded leading edge. 
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2.3 SINGLE BLADE DAMPERS 

.1 Fabricate from same material as duct, sheet metal thickness heavier. V-groove stiffened. 

.2 Size and configuration to recommendations of SMACNA, except maximum 100 mm. 

.3 Locking quadrant with shaft extension to accommodate insulation thickness. 

.4 Inside and outside nylon or bronze end bearings. 

.5 Channel frame of same material as adjacent duct, complete with angle stop. 

2.4 MULTI-BLADED DAMPERS 

.1 Factory manufactured of material compatible with duct. 

.2 Opposed blade: configuration, metal thickness and construction to recommendations of 

SMACNA. 

.3 Maximum blade height: 100 mm. 

.4 Bearings: pin in bronze bushings. 

.5 Linkage: shaft extension with locking quadrant. 

.6 Channel frame of same material as adjacent duct, complete with angle stop. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install where indicated. 

.2 Install in accordance with recommendations of SMACNA and in accordance with 

manufacturer's instructions. 

.3 Locate balancing dampers in each branch duct, for supply, return and exhaust systems. 

.4 Runouts to registers and diffusers: install single blade damper located as close as possible 

to main ducts. 

.5 Ensure damper operators are observable and accessible. 

.6 Corrections and adjustments conducted by Departmental Representative. 

3.2 CLEANING 

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

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

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 National Fire Protection Association (NFPA) 

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

Systems. 

.2 Underwriters Laboratories of Canada (ULC) 

.1 CAN/ULC-S112-10, Standard Test Method of Fire Test of Fire Damper 

Assemblies. 

.2 CAN/ULC-S112.2-07, Standard Method of Fire Test of Ceiling Fire Stop Flap 

Assemblies. 

.3 ULC-S505-1974, Standard for Fusible Links for Fire Protection Service. 

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 

fire and smoke dampers and include product characteristics, performance criteria, 

physical size, finish and limitations.  

.2 Indicate the following: 

.1 Fire dampers. 

.3 Certificates: submit certificates signed by manufacturer certifying that materials comply 

with specified performance characteristics and physical properties. 

1.3 CLOSEOUT SUBMITTALS 

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

.2 Operation and Maintenance Data: submit operation and maintenance data for fire and 

smoke dampers for incorporation into manual. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

.1 Extra Materials: 

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

Submittals. 

.2 Provide: 

.1 6 fusible links of each type. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 
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.2 Storage and Handling Requirements: 

.1 Store material indoors in dry location]and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area. 

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

.3 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 FIRE DAMPERS 

.1 Fire dampers: arrangement Type B, listed and bear label of  ULC and NFPA 90A. Fire 

damper assemblies fire tested in accordance with CAN/ULC-S112. 

.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall 

and/or fire separation. 

.1 Fire dampers: [1-1/2] hour fire rated unless otherwise indicated. 

.2 Fire dampers: automatic operating type and have dynamic rating suitable for 

maximum air velocity and pressure differential to which it will be subjected. 

.3 Top hinged: multi-blade hinged sized to maintain full duct cross section . 

.4 Fusible link actuated, weighted to close and lock in closed position when released. 

.5 40 x 40 x 3 mm retaining angle iron frame, on full perimeter of fire damper, on both sides 

of fire separation being pierced. 

.6 Equip fire dampers with steel sleeve or frame installed disruption ductwork or impair 

damper operation. 

.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or 

floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly 

systems with air ducts that pierce ceiling to conform with ULC. 

.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional 

area. 

.9 Dampers shall be installed so that the centerline of the damper depth or thickness is 

located in the centerline of the wall, partition of floor slab depth or thickness. 

.10 Unless otherwise indicated, the installation details given in SMACNA Install Fire Damp 

HVAC and in manufacturer's instructions for fire dampers shall be followed. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install in accordance with NFPA 90A and in accordance with conditions of ULC listing. 

.2 Maintain integrity of fire separation. 

.3 After completion and prior to concealment obtain approvals of complete installation from 

authority having jurisdiction. 
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.4 Install access door adjacent to each damper. See Section 23 33 00 - Air Duct Accessories. 

.5 Co-ordinate with installer of fire stopping. 

.6 Ensure access doors/panels, fusible links, damper operators are easily observed and 

accessible. 

3.2 CLEANING 

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

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

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 

(ASHRAE) 

.2 National Fire Protection Association (NFPA) 

.1 NFPA 90B, Standard for Installation of Warm Air Heating and Air-Conditioning 

Systems. 

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

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

.2 SMACNA IAQ Guideline for Occupied Buildings under Construction. 

.4 Underwriters' Laboratories (UL) 

.1 UL 181, Standard for Factory-Made Air Ducts and Air Connectors. 

.5 Underwriters' Laboratories of Canada (ULC) 

.1 CAN/ULC-S110, Standard Methods of Tests for Air Ducts. 

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 

flexible ducts and include product characteristics, performance criteria, physical 

size, finish and limitations. 

.2 Indicate: 

.1 Thermal properties. 

.2 Friction loss. 

.3 Acoustical loss. 

.4 Leakage. 

.5 Fire rating. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 

.2 Storage and Handling Requirements: 

.1 Store materials indoors and in accordance with manufacturer's recommendations 

in clean, dry, well-ventilated area. 

.2 Store and protect flexible ducts from damage. 

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

2.1 GENERAL 

.1 Factory fabricated to CAN/ULC-S110. 

.2 Pressure drop coefficients listed below are based on relative sheet metal duct pressure 

drop coefficient of 1.00. 

.3 Flame spread rating not to exceed 25. Smoke developed rating not to exceed 50. 

2.2 METALLIC – INSULATED 

.1 Spiral wound flexible aluminum with factory applied, 37 mm thick flexible glass fibre 

thermal insulation with vapour barrier and  jacket. 

.2 Performance: 

.1 Factory tested to 2.5 kPa without leakage. 

.2 Maximum relative pressure drop coefficient: 3. 

Part 3 Execution 

3.1 DUCT INSTALLATION 

.1 Install in accordance with: CAN/ULC-S110; UL 181; NFPA 90B; SMACNA. 

3.2 CLEANING 

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

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

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 ASTM International 

.1 ASTM C423, Standard Test Method for Sound Absorption and Sound 

Absorption Coefficients by the Reverberation Room Method.  

.2 ASTM C916-, Standard Specification for Adhesives for Duct Thermal Insulation. 

.3 ASTM C1071, Standard specification for Fibrous Glass Duct Lining Insulation 

(Thermal and Sound Absorbing Material). 

.4 ASTM C1338, Standard Test Method for Determining Fungi Resistance of 

Insulation Materials and Facings. 

.5 ASTM G21, Standard Practice for Determining Resistance of Synthetic 

Polymeric Materials to Fungi. 

.2 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 North American Insulation Manufacturers Association (NAIMA) 

.1 NAIMA AH116, Fibrous Glass Duct Construction Standards. 

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

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

.2 SMACNA IAQ Guideline for Occupied Buildings Under Construction. 

.5 Underwriter's Laboratories of Canada (ULC) 

.1 CAN/ULC-S102-[10], Standard Method of Test for Surface Burning 

Characteristics of Building Materials and Assemblies. 

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 

duct liners and include product characteristics, performance criteria, physical 

size, finish and limitations. 

1.3 CLOSEOUT SUBMITTALS 

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

.2 Operation and Maintenance Data: submit operation and maintenance data for duct liners 

for incorporation into manual. 
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1.4 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 

.2 Storage and Handling Requirements: 

.1 Store materials indoors and in accordance with manufacturer's recommendations 

in clean, dry, well-ventilated area. 

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

.3 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 DUCT LINER 

.1 General: 

.1 Mineral Fibre duct liner: air surface coated. 

.2 Flame spread rating shall not exceed 25. Smoke development rating shall not 

exceed 50 when tested in accordance with CAN/ULC-S102, 

.3 Fungi resistance: to ASTM C1338; ASTM G21. 

.2 Rigid: 

.1 Use on flat surfaces in supply air duct at discharge from new AC-1 and where 

indicated. 

.2 25 mm thick, to ASTM C1071 Type 2, fibrous glass rigid board duct liner. 

.3 Density: 48 kg/m
3
minimum. 

.4 Thermal resistance to be minimum 0.76 (m
2
. degrees C)/W for 25 mm thickness 

when tested in accordance with ASTM C177, at 24 degrees C mean temperature. 

.5 Maximum velocity on faced air side: 20.3 m/s. 

.6 Minimum NRC of 0.70 at 25 mm thickness based on Type A mounting to ASTM 

C423. 

.7 ASTM C423. 

2.2 ADHESIVE 

.1 Adhesive: to NFPA 90B ASTM C916. 

.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. 

Temperature range minus 29 degrees C to plus 93 degrees C. 

.3 Water-based fire retardant type. 

2.3 FASTENERS 

.1 Weld pins 2.0 mm diameter, length to suit thickness of insulation. Metal retaining clips, 

32 mm square. 

2.4 JOINT TAPE 

.1 Poly-Vinyl treated open weave fiberglass membrane 50 mm wide. 
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2.5 SEALER 

.1 Meet requirements of NFPA 90B. Flame spread rating shall not exceed 25. Smoke 

development rating shall not exceed 50. Temperature range minus 68 degrees C to plus 

93 degrees C. 

Part 3 Execution 

3.1 GENERAL 

.1 Do work in accordance with SMACNA HVAC Duct Construction Standard and NAIMA 

AH116. 

.2 Line inside of ducts: 

.1  At discharge of AC-1 for a distance of 4500 from discharge to existing duct 

connection as indicated. 

.2 Return air duct stub to AC-1 as indicated. 

.3 Duct dimensions, as indicated, are clear inside duct lining.  

3.2 DUCT LINER 

.1 Install in accordance with manufacturer's recommendations, and as follows: 

.1 Fasten to interior sheet metal surface with 90% coverage of adhesive to ASTM 

C916. 

.1 Exposed leading edges and transverse joints to be factory coated or 

coated with adhesive during fabrication. 

.2  Spacing of mechanical fasteners in accordance with  SMAC HVAC 

Duct Construction Standard, NAIMA AH116. 

3.3 JOINTS 

.1 Seal butt joints, exposed edges, weld pin and clip penetrations and damaged areas of liner 

with joint tape and sealer. Install joint tape in accordance with manufacturer's written 

recommendations, and as follows: Bed tape in sealer:  Apply 2 coats of sealer over tape. 

.2 Replace damaged areas of liner at discretion of Departmental Representative. 

.3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15 mm 

overlap and fastened to duct. 

3.4 CLEANING 

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

area clean at end of each day. 

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American National Standards Institute/Air Movement and Control Association 

(ANSI/AMCA) 

.1 ANSI/AMCA Standard 210/(ANSI/ASHRAE 51-07), Laboratory Methods of 

Testing Fans for Aerodynamic Performance Rating.  

.2 National Fire Protection Association (NFPA) 

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

Systems. 

.3 Underwriter's Laboratories (UL) 

.1 UL 181-2005(R2008), Factory-Made Air Ducts and Air Connectors. 

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 

air terminal units and include product characteristics, performance criteria, 

physical size, finish and limitations.  

.3 Shop Drawings: 

.1 Submit drawings stamped and signed by Contractor 

1.3 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 

units for incorporation into manual. 

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: 

.1 Store materials indoors and in accordance with manufacturer's recommendations 

in clean, dry, well-ventilated area. 

.2 Store and protect air terminal units from nicks, scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 
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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 certified 

ADC (Air Diffusion Council) testing agency signifying adherence to codes and 

standards. 

2.2 MANUFACTURED UNITS 

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

2.3 ELECTRONIC VARIABLE AIR VOLUME BOXES 

.1 Pressure independent, reset to air flow between minimum and maximum air volume. 

.2 At inlet velocity of 10 m/s, differential static pressure for unit with attenuator section not 

to exceed 25 Pa. 

.3 Sound ratings of assembly not to exceed 22 NC at 50 Pa. 

.4 Sound attenuator. 

.5 Air velocity sensor resistance wire or pitot rack as standard to manufacturer. 

.6 Signals between temperature sensing device, velocity controller, velocity sensor and 

damper actuator as standard to the manufacturer except: Shielded or twisted wire 

requirements is not acceptable. 

.7 Electronic thermostat: 

.1 Furnished by terminal unit manufacturer and have set points and velocity 

adjustments located in thermostat. Heating and cooling set point range 13 to 30 

degrees C. Set points not overlapping. Thermostat to have proportional band at 

velocity settings. 

.2 As specified in 230933 - Electric and Electronic Control System for HVAC 

.8 Electronic control package factory calibrated and set at factory. Features to accommodate 

field calibration and readjustment of air volume settings to include: 

.1 Metre taps for balancing with digital DC voltmeter. 

.2 Adjustable flow settings at thermostat. 

.3 As specified in 230933 - Electric and Electronic Control System for HVAC 

.9 Factory installed 20 VA transformer, 115 V to 24 V. Power consumption of terminal not 

to exceed 15 VA. 

.10 Terminal unit to be CSA certified. 

.11 Casing: galvanized steel, internally lined with 25 mm. 0.7 kg density fibrous glass, to 

NFPA 90A. Mount control components inside protective metal shroud. 
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.12 Damper: steel with peripheral gasket and self lubricating bearings. Air leakage past 

closed damper not to exceed 2% of nominal rating at 750 Pa inlet static pressure, in 

accordance with Air Diffusion Council test procedure. 

.13 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. 

.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. 

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. 

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

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

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 

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. 

1.3 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. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 

.2 Storage and Handling Requirements: 

.1 Store materials indoors 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. 

Part 2 Products 

2.1 SYSTEM DESCRIPTION 

.1 Performance Requirements: 
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.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 

.2 Frames: 

.1 Full perimeter gaskets. 

.2 Concealed fasteners. 

.3 Concealed manual volume control damper operators. 

.4 Colour: to match existing 

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 Type S-1: steel square type, having adjustable pattern, lay-in mounted. Finish: White 

powder coat.  

2.5 RETURN AIR GRILLE 

.1 Type RA:  steel 19 mm border, 13 x 13 mm egg crate type face bars. Lay-in mounted 

Finish: White powder coat.  

Part 3 Execution 

3.1 INSTALLATION 

.1 Install in accordance with manufacturer’s instructions. 

3.2 CLEANING 

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

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

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

in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 230933 - Electric and Electronic Control System for HVAC 

1.2 REFERENCES 

.1 American National Standards Institute/Air-Conditioning, Heating and Refrigeration 

Institute (ANSI/AHRI) 

.1 ANSI/AHRI 210/240-08, Performance Rating of Unitary Air-Conditioning and 

Air-Source Heat Pump Equipment. 

.2 ANSI/AHRI 270-08, Sound Rating of Outdoor Unitary Equipment. 

.2 CSA Group 

.1 CSA B52-05, Mechanical Refrigeration Code. 

.2 CSA C22.1-12, Canadian Electrical Code, Part 1 (22nd Edition), Safety Standard 

for Electrical Installations. 

.3 National Fire Protection Association (NFPA) 

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

Systems. 

.4 Underwriters Laboratories (UL) 

.1 UL 1995-11, Standard for Heating and Cooling Equipment.  

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 

outdoor HVAC equipment and include product characteristics, performance 

criteria, physical size, finish and limitations. 

.3 Shop Drawings: 

.1 Drawings to indicate project layout and dimensions; indicate: 

.1 Equipment, control assemblies, thermostatic controls, auxiliaries and 

hardware, and recommended ancillaries which are mounted, wired and 

piped ready for final connection to building system, its size and 

recommended bypass connections. 

.2 Control equipment shipped loose, showing final location in assembly. 

.3 Complete internal panel wiring and external panel wiring, both as 

schematics and as actually assembled]. 
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.4 Dimensions, internal and external construction details, recommended 

method of installation with proposed structural steel support, mounting 

curb details, sizes and location of mounting bolt holes; include mass 

distribution drawings showing point loads. 

.5 Detailed composite wiring diagrams for control systems showing factory 

installed wiring and equipment on packaged equipment or required for 

controlling devices of ancillaries, accessories, and controllers. 

.6 Pump and fan performance curves. 

.7 Details of vibration isolation. 

.8 Estimate of sound levels to be expected across individual octave bands in 

dB referred to A rating. 

.9 Type of refrigerant used. 

.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 Submit manufacturer's field reports as required. 

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 outdoor 

HVAC equipment for incorporation into manual. 

.1 Indicate: brief description of unit, indexed, with details of function, operation, 

control, and service for components. 

.2 Provide for units, manufacturer's name, type, year, number of units, and capacity. 

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 in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area. 

.2 Store and protect outdoor HVAC equipment from nicks, scratches, and 

blemishes. 

.3 Replace defective or damaged materials with new. 
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1.6 WARRANTY 

.1 For Work of this Section 23 74 00 - Packaged Outdoor HVAC Equipment, 12 months 

warranty period is extended to 60 months. 

.2 Contractor hereby warrants that packaged rooftop HAVC units and refrigeration 

compressors will function and operate in accordance with CCDC 2 GC 24, but for 60 

months. 

Part 2 Products 

2.1 GENERAL 

.1 Roof mounted, self-contained multizone unit with electric heating elements and DX 

refrigeration and bear label of CSA, FM, ULC, UL. 

.2 Units to consist of cabinet and frame, supply fan, heater control, air filter, refrigerant 

cooling coil, compressor, condenser coil and fans, motorized outside air damper, return 

damper, motorized gravity exhaust damper. 

.3 Prefabricated roof curb to conform to requirements of National Roofing Contractors 

Association (NRCA), minimum height 450 mm. 

.4 Conform to ANSI/AHRI 210/240, rating for unit larger than 40 kW nominal. 

.5 Convertible airflow 

.6  Operating range 57 deg C to 0 deg. C. 

2.2 CABINET 

.1 Cabinets: weatherproofing tested and certified to AGA rain test standards and 

soundproofing tested to AHRI 270, 89 dbA. 

.2 Framing and supports: 2 mm thick welded steel, galvanized after manufacture, with lifting 

lugs. 

.3 Outer casing: weathertight 1.28 mm thick galvanized steel with baked enamel finish, 

complete with flashing. 

.4 Access: removable gasketted hinged doors or panels with locking door handle type 

screwdriver operated flush cam type fasteners. 

.5 Insulation: neoprene coated glass fiber on surfaces where conditioned air is handled, 50 

mm thick, 32 kg/m
3
 density. 

2.3 FANS 

.1 Indoor fan: Centrifugal, backward curved impellers direct drive plenum fan with external 

rotor direct drive full variable speed indoor motor. Complete with variable speed 

adjustment potentiometer in control box. 

.2 Outdoor fan: direct drive statically and dynamically balanced; draw through; vertical 

discharge; permanently lubricated; built-in thermal overload protection.  
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2.4 AIR FILTERS 

.1 50 mm thick, MERV 13 efficiency, metal framed, throwaway. 

.2 To meet NFPA 90A, air filter requirements. 

2.5 ELECTRIC HEATERS 

.1 Nickel chromium electric resistant type: 

.2 Controls: 

.1 Panel board with stage modulating SCR controller. 

.2 Indicating light centre. 

.3 Remote thermostat as indicated. 

.4 Fuse blocks (one per step unless otherwise specified). 

.5 built-in control transformer. 

.6 Thermal cut outs: one linear bulb type automatic reset. 

.7 Built-in fused disconnect switch. 

.8 Elements control: accessible with protection against no air flow, short and 

grounds, and of self checking type. 

.9 High limit temperature control: de-energize heating elements to protect against 

over heating. 

.10 Supply fan: start before electric elements are energized and continue operating 

until bonnet temperature reaches minimum setting. Include switch for continuous 

fan operation. 

.11 Conform to CSA C22.1, Canadian Electrical Code. 

2.6 REFRIGERATION 

.1 Conform to CSA B52 and UL 1995 requirements. 

.2 Compressor/Condenser Section: 

.1 Scroll type Compressor:  

.1 Variable speed with modulation over range 15 Hz to 75 Hz. 

.2 Matched with refrigerant cooled variable speed drive 

.3 Crankcase heater 

.2 Electrical system: complete with operating controls, oil and refrigerant pressure 

protection, motor overload protection, weatherproof electrical wiring with 

weatherproof disconnect. 

.3 Include refrigerant piping with capacity control, sight glass, filter and valves. 

.4 Condenser: internally finned copper tube and mechanically bonded to aluminum 

plate fin coil assembly.  

.5 Coil coating: Cathodic epoxy type electrodeposition coating for seawater, salt air 

and corrosive environments. 

.6 Refrigerant:R-410A. 

.3 Evaporator: 
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.1 Rated to ANSI/AHRI 210/240. 

.2 Thermostatic expansion valve, with adjustable super heat and external equalizer. 

.3 Coil: staggered seamless copper tubes expanded into aluminum fins, and 

insulated stainless steel condensation pan. 

.4 Coil coating: Cathodic epoxy type electrodeposition coating for seawater, salt air 

and corrosive environments. 

.5 Cooling coil condensate drain pans: stainless steel; designed to avoid standing 

water, easily cleaned or removable for cleaning. Drain connection: deep seal trap 

complete with trap seal primer. 

2.7 CONTROLS 

.1 In addition to combustion safety controls, provide smoke sensors in return to NFPA 

standards. 

.2 Mixed Air Single Zone Unit: 

 

.1 Economizer: with barometric relief with enthalpy control 

.2 Motorized outside, return and power exhaust relief dampers with spring return 

damper operator and control package to automatically vary outside air quantity. 

Outside air and exhaust air dampers, normally closed. 

.3 Tight fitting opposed blade dampers with neoprene or suitable gaskets, bronze 

bushings and 1% maximum leakage. 

.4 Damper operation: 24 V, spring return motor with gear train sealed in oil, and 

heater for operation under minus 18 degrees C. 

.5 Mixed air controls: maintain mixed air temperature at occupant adjustable set-

point, lock out compressor below 14 degrees C ambient, restart 17 degrees C, 

revert dampers to provide 15% fresh air above 21 degrees C adjustable. 

.3 Night mode: unit cycles as unit heater with 100% recirculation on winter or summer cycles 

or unit off. Occupant adjustable. 

.4 Night set-back: Occupant adjustable. 

.5 Controller Input for duct static pressure control: Duct static pressure as reported by remote 

static pressure transmitter; operator adjustable setpoint from Remote panel 

.6 Sequence of Operation: 

.1 Unit controls modulate fan speed to meet operator adjustable duct static pressure 

set- point.  

.2 Unit controls modulate heating or D/X cooling or Free-Cooling as required to 

meet operator adjustable supply air temperature set-point. 

2.8 REMOTE PANEL 

.1 Provide remote control and readout panel containing: 

.1 Signal lights indicating system status, heating system failure cooling system 

failure and dirty filters. 
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.2 Check switches proving signal light operation. 

.3 System on-off switch cooling system on-off switch. 

.4 Fan on-off switch. 

.5 Discharge air temperature set-point adjustment 

.6 Duct static pressure set-point adjustment 

.7 Manual timer to override night-set back control. 

.2 Provide indication in remote panel indicating outside air, mixed air, return air and 

discharge air temperatures. 

2.9 HAIL GUARD 

.1 Hail protection coil guard for condenser coil 

2.10 ROOF CURB 

.1 Factory supplied roof curb: 450 mm high; with downflow supply and return; wood nailer 

strips and gaskets. 

.2 Seismic Design: 

.1 Roof curb shall be seismically engineered and secured to roof deck in accordance 

with NBCC. 

.2 Provide engineered stamped drawings indicating curb structural details; fastener 

details. Demonstrate compliance with NBCC. 

2.11 CONVENIENCE RECEPTACLE 

.1 15 amp 120 VAC single face GFCI duplex receptacle 

2.12 CAPACITY 

.1 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 outdoor HVAC equipment installation in 

accordance with manufacturer's written instructions. 

.1 Visually inspect substrate. 

.2 Inform Departmental Representative of unacceptable conditions immediately 

upon discovery. 

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

3.2 INSTALLATION 

.1 Install as per manufacturers' instructions on roof curbs provided by manufacturer. 

.2 Manufacturer to certify installation, supervise start-up and commission unit.  
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.3 Run drain line from cooling coil condensate drain pan to discharge. 

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 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. 

.2 Performance Verification: 

.1 Rooftop Air Handling Units: 

.1 Set zone mixing dampers for full cooling, except that where diversity 

factor forms part of design set that percentage of zone dampers to full 

heating. 

.2 Set outside air and return air dampers for minimum outside air. 

.3 Set face and bypass dampers so face dampers are fully open and bypass 

dampers are fully closed. 

.4 Check for smooth, vibration less correct rotation of supply fan impeller. 

.5 Measure supply fan capacity. 

.6 Adjust impeller speed as necessary and repeat measurement of fan 

capacity. 

.7 Measure pressure drop each component of air handling unit.  

.8 Set outside air and return air dampers for the percentage of outside air 

required by design and repeat measurements of fan capacity. 

.9 Reduce differences between fan capacity at minimum and maximum 

outside air less than 5%. 

.10 Reduce difference between fan capacity at full cooling and fan capacity 

at full heating to less than 5%. 

.11 OAD: verify for proper stroking, interlock with RAD. 

.12 Measure DBT, WBT of SA, RA, EA. 

.13 Measure air cooled condenser discharge DBT. 

.14 Measure flow rates (minimum and maximum) of SA, RA, EA, relief air. 

.15 Simulate maximum cooling load and measure refrigerant hot gas and 

suction temperatures and pressures. 

.16 Use smoke test to verify no short-circuiting of EA, relief air to outside air 

intake or to condenser intake. 

.2 Verify accessibility, serviceability of components including motorized dampers, 

filters coils, fans, motors, operators, humidifiers, sensors, electrical disconnects. 

.3 Verify accessibility, clean ability, drainage of drain pans for coils, humidifiers. 

.3 Commissioning Reports: 

.1 In accordance with Section 01 91 13 - General Commissioning (Cx) 

Requirements: reports supplemented as specified herein. Include: 
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.1 Report forms as specified Section 01 91 13 - General Commissioning 

(Cx) Requirements]: Report Forms and Schematics. 

3.4 DEMONSTRATION 

.1 Training: in accordance with Section 01 91 13 - General Commissioning (Cx) 

Requirements: Training of O M Personnel, supplemented as specified. 

3.5 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 Perform cleaning operations in accordance with manufacturer's recommendations. 

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

facility. 

END OF SECTION 




