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Part 1 General 

1.1 QUALITY 

.1 Products, materials, equipment and articles incorporated in Work shall be new, not 
damaged or defective, and of best quality for purpose intended. If requested, furnish 
evidence as to type, source and quality of products provided. 

.2 Procurement policy is to acquire, in cost effective manner, items containing highest 
percentage of recycled and recovered materials practicable consistent with maintaining 
satisfactory levels of competition.  Make reasonable efforts to use recycled and recovered 
materials and in otherwise utilizing recycled and recovered materials in execution of work. 

.3 Defective products, whenever identified prior to completion of Work, will be rejected, 
regardless of previous inspections. Inspection does not relieve responsibility, but is 
precaution against oversight or error. Remove and replace defective products at own 
expense and be responsible for delays and expenses caused by rejection. 

.4 Should disputes arise as to quality or fitness of products, decision rests strictly with 
Winnipeg Transit Representative and Consultant based upon requirements of Contract 
Documents. 

.5 Unless otherwise indicated in specifications, maintain uniformity of manufacture for any 
particular or like item throughout building. 

.6 Permanent labels, trademarks and nameplates on products are not acceptable in 
prominent locations, except where required for operating instructions, or when located in 
mechanical or electrical rooms. 

1.2 AVAILABILITY 

.1 Immediately upon signing Contract, review product delivery requirements and anticipate 
foreseeable supply delays for items. If delays in supply of products are foreseeable, notify 
Winnipeg Transit Representative of such, in order that substitutions or other remedial 
action may be authorized in ample time to prevent delay in performance of Work. 

.2 In event of failure to notify Winnipeg Transit Representative at commencement of Work 
and should it subsequently appear that Work may be delayed for such reason, Winnipeg 
Transit Representative and Consultant reserves right to substitute more readily available 
products of similar character, at no increase in Contract Price or Contract Time. 

1.3 STORAGE, HANDLING AND PROTECTION 

.1 Handle and store products in manner to prevent damage, adulteration, deterioration and 
soiling and in accordance with manufacturer's instructions when applicable. 

.2 Store packaged or bundled products in original and undamaged condition with 
manufacturer's seal and labels intact. Do not remove from packaging or bundling until 
required in Work. 

.3 Store products subject to damage from weather in weatherproof enclosures. 

.4 Store cementitious products clear of earth or concrete floors, and away from walls. 
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.5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand on 
wooden platforms and cover with waterproof tarpaulins during inclement weather. 

.6 Store sheet materials, lumber on flat, solid supports and keep clear of ground. Slope to 
shed moisture. 

.7 Store and mix paints in heated and ventilated room. Remove oily rags and other 
combustible debris from site daily. Take every precaution necessary to prevent 
spontaneous combustion. 

.8 Remove and replace damaged products at own expense and to satisfaction of Winnipeg 
Transit Representative and Consultant. 

.9 Touch-up damaged factory finished surfaces to Winnipeg Transit Representative's and 
Consultant's satisfaction. Use touch-up materials to match original. Do not paint over 
name plates. 

1.4 TRANSPORTATION 

.1 Pay costs of transportation of products required in performance of Work. 

1.5 MANUFACTURER'S INSTRUCTIONS 

.1 Unless otherwise indicated in specifications, install or erect products in accordance with 
manufacturer's instructions. Do not rely on labels or enclosures provided with products. 
Obtain written instructions directly from manufacturers. 

.2 Notify Winnipeg Transit Representative and Consultant in writing, of conflicts between 
specifications and manufacturer's instructions, so that Winnipeg Transit Representative 
and Consultant will establish course of action. 

.3 Improper installation or erection of products, due to failure in complying with these 
requirements, authorizes Winnipeg Transit Representative and Consultant to require 
removal and re-installation at no increase in Contract Price or Contract Time. 

1.6 QUALITY OF WORK 

.1 Ensure Quality of Work is of highest standard, executed by workers experienced and 
skilled in respective duties for which they are employed. Immediately notify Winnipeg 
Transit Representative and Consultant if required Work is such as to make it impractical 
to produce required results. 

.2 Do not employ anyone unskilled in their required duties. Winnipeg Transit Representative 
and Consultant reserves right to require dismissal from site, workers deemed incompetent 
or careless. 

.3 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with 
Winnipeg Transit Representative and Consultant, whose decision is final. 

1.7 CO-ORDINATION 

.1 Ensure co-operation of workers in laying out Work. Maintain efficient and continuous 
supervision. 

.2 Be responsible for coordination and placement of openings, sleeves and accessories. 
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1.8 CONCEALMENT 

.1 In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except 
where indicated otherwise. 

.2 Before installation inform Winnipeg Transit Representative and Consultant if there is 
interference. Install as directed by Winnipeg Transit Representative and Consultant. 

1.9 REMEDIAL WORK 

.1 Perform remedial work required to repair or replace parts or portions of Work identified as 
defective or unacceptable. Co-ordinate adjacent affected Work as required. 

.2 Perform remedial work by specialists familiar with materials affected. Perform in a manner 
to neither damage nor put at risk any portion of Work. 

1.10 LOCATION OF FIXTURES 

.1 Consider location of fixtures, outlets, and mechanical and electrical items indicated as 
approximate. 

.2 Inform Winnipeg Transit Representative and Consultant of conflicting installation. Install 
as directed. 

1.11 FASTENINGS 

.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent 
materials, unless indicated otherwise. 

.2 Prevent electrolytic action between dissimilar metals and materials. 

.3 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior 
work, unless stainless steel or other material is specifically requested in affected 
specification Section. 

.4 Space anchors within individual load limit or shear capacity and ensure they provide 
positive permanent anchorage. Wood, or any other organic material plugs are not 
acceptable. 

.5 Keep exposed fastenings to a minimum, space evenly and install neatly. 

.6 Fastenings which cause spalling or cracking of material to which anchorage is made are 
not acceptable. 

1.12 FASTENINGS - EQUIPMENT 

.1 Use fastenings of standard commercial sizes and patterns with material and finish 
suitable for service. 

.2 Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304 
stainless steel for exterior areas. 

.3 Bolts may not project more than one diameter beyond nuts. 

.4 Use plain type washers on equipment, sheet metal and soft gasket lock type washers 
where vibrations occur. Use resilient washers with stainless steel. 
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1.13 PROTECTION OF WORK IN PROGRESS 

.1 Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing structural 
member, unless specifically indicated without written approval of Winnipeg Transit 
Representative and Consultant. 

1.14 EXISTING UTILITIES 

.1 When breaking into or connecting to existing services or utilities, execute Work at times 
directed by local governing authorities, with minimum of disturbance to Work. 

.2 Protect, relocate or maintain existing active services. When services are encountered, 
cap off in manner approved by authority having jurisdiction. Stake and record location of 
capped service. 

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 SUBMITTALS 

.1  Submit Shop Drawings to show: 

.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. 

.3 Allow 15 days for Administrators review of each submission. 

.4 Do not proceed with Work affected by submittal until review is complete. 

.5 In addition to transmittal letter referred to 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  

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

.3 Operation data to include: 

.1 Control schematics for systems including environmental controls. 

.2 Description of systems and their controls. 

.3 Description of operation of systems at various loads together with 
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. 

.7 Colour coding chart. 

.4 Maintenance data to include:Servicing, maintenance, operation and trouble-
shooting instructions for each item of equipment. 

.1 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. 



City of Winnipeg Section 21 05 01 
Bid Opportunity No. 375-2012 COMMON WORK RESULTS FOR MECHANICAL 
Fort Rouge Transit Garage 
Air Compressor Replacement 
  Page 2 of 3 
 

  

.6 Approvals: 

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

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

.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 Contractor will arrange to provide 1 set of reproducible mechanical 
drawings (i.e. clean set) as required for each phase of work. Mark 
changes as work progresses and as changes occur.  

.2 Transfer information weekly to reproducible, 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 Contract Administrator for approval and make corrections as 
directed. 

.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. 

1.2 MAINTENANCE 

.1 Furnish spare parts as mention in Section E4. 

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

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

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 
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Part 3 Execution 

3.1 CLEANING 

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

3.2 DEMONSTRATION 

.1 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. 

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

.3 Instruction duration time requirements as specified in appropriate sections. 

.4 Contractor will have these demonstrations professionally recorded on video media for 
future reference. 

3.3 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 GENERAL 

.1 Following Appendix of Manufacturers lists manufacturers of equipment and Materials 
acceptable, subject to individual clauses under the various sub-sections of Mechanical 
Work Specifications. See item 'Materials' under this section of Specification.  

.2 Product noted in individual Specification clauses is an item that meets Specification in all 
respects regarding performance, quality of Material and workmanship, and is acceptable 
to Contract Administrator without qualification. Equipment proposed from other 
manufacturers listed as 'Approved Manufacturers' shall meet same standards.  

.3 Contractor to submit within forty-eight hours of notification from Contract Administrator, 
one (1) copy of fully and properly completed Appendix of Manufacturers listing thereon 
names of manufacturers of products which shall be used to execute Work of Contract. If 
list is not submitted within 48 hours, Contractor must use product named in each 
individual clause.  

.4 Submit Shop Drawings for all items marked with asterisk(*).  

.5 Request for equals must be received in Contract Administrator's office no later than 
seven (7) working days prior to close of Sub-trade Bid Opportunity.  

1.2 EQUIPMENT OR MATERIAL & APPROVED MANUFACTURERS 

.1 ELECTRIC MOTORS  
.1 G.E.; Siemens; Tamper; Reliance; Leland; Lincoln; U.S. Electric; Century; 

Baldor; WEG; Toshiba  

.2 VIBRATION CONTROL 
.1 Vibration Control Products* Vibro-Acoustics; Airmaster; Vibron; Kinetics; 

SVC Ind. 

.3 PLUMBING 
.1 Drainage of Waste 

.1 Cast iron soil pipe Bibby-Ste-Croix 
.2 Valves (gate & globe)* Crane; Toyo; Kitz; Nibco 
.3 Valves (butterfly)* Keystone; Center Line; Kurimoto; Victaulic; 

 Gruvlok 
.4 Valves (ball)* Toyo; Kitz; Nibco; Anvil 
.5 Check valves to 2" diam.* 

.1 Horizontal piping Crane; Toyo; Kitz; Nibco 

.2 Vertical piping Val-Matic 
.6 Check valves 2-1/2" diam. & up* 

.1 Horizontal piping Check-Rite; Moyes & Groves 

.2 Vertical piping Val-Matic; Durabla; Keystone-Prince 
.7 Hangers and Supports Anvil; Crane; Myatt 
.8 Drainage specialties* Watts; Zurn; J.R. Smith; Mifab 
 (floor drains, roof drains, 

cleanouts, chair carriers, etc.) 
.4  Air Compressor 

.1 Air compressor*  Ingersoll-Rand; Gardner-Denver;  Atlas       
                                                                    Copco; Sullair, Compair 
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.4 AIR DISTRIBUTION 
.1 Ducturns, damper hardware, 

fan connections* Duro-Dyne 
.2 Duct Sealer Duro-Dyne; 3M; Flexa-Duct; United; Bakelite 
.3 Filters* A.A.F.; Camfill-Farr; Cambridge; Continental; 

Airguard 
.4 Acoustic duct insulation* Manville; Fibreglas; Ultralite; Knauf 

.5 H.V.A.C. BALANCE AND TESTING 
.1 H.V.A.C. Balance & Testing 

Agency Airdronics Inc.; DFC; AHS; Air Movement 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for piping, fittings, dryer, filter and air compressor for 
compressed air systems. 

.2 Related Sections: 

.1 Section 23 05 17 - Pipe Welding. 

1.2 REFERENCES 

.1 American Society of Mechanical Engineers (ASME) 

.1 ASME Boiler and Pressure Vessel Code Section VIII Pressure Vessels. 

.1 BPVC-VIII B - 2004, BPVC Section VIII - Rules for Construction of 
Pressure Vessels Division 1. 

.2 BPVC-VIII-2 B - 2004, BPVC Section VIII - Rules for Construction of 
Pressure Vessels Division 2 - Alternative Rules. 

.3 BPVC-VIII-3 B - 2004, BPVC Section VIII - Rules for Construction of 
Pressure Vessels Division 3 - Alternative Rules High Press Vessels. 

.2 ASME B16.5-03, Pipe Flanges and Flanged Fittings. 

.3 ASME B16.11-01, Forged Fittings, Socket-Welding and Threaded. 

.2 American Society for Testing and Materials International (ASTM) 

.1 ASTM A53/A53M-04, Standard Specification for Pipe, Steel, Black and 
Hot-Dipped, Zinc-Coated Welded and Seamless. 

.2 ASTM A181/A181M-01, Standard Specification for Carbon Steel Forgings for 
General Purpose Piping. 

.3 Canadian Standards Association (CSA International) 

.1 CSA B51-03,  Boiler, Pressure Vessel, and Pressure Piping Code. 

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

1.3 SUBMITTALS 

.1 Submittals in accordance with Submittal Procedures as in Bid Opportunity document. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet for 
piping, fittings and equipment. 

.3 Shop Drawings: 

.1 Submit shop drawings to indicate project layout including layout, dimensions and 
extent of piping system. 

.1 Vertical and horizontal piping locations and elevations and connections 
details. 
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.2 Certificates: submit certificates signed by manufacturer certifying that 
materials comply with specified performance characteristics and physical 
properties. 

.3 Instructions: submit manufacturer's installation instructions. 

.4 Closeout Submittals: submit maintenance and engineering data for 
incorporation into manual. 

Part 2 Products 

2.1 PIPING 

.1 Piping: to ASTM A53/A53M, schedule 40 seamless black steel, Canada or USA 
manufacture only. 

.2 Fittings: 

.1 NPS2 and smaller: to ASME B16.11, schedule 40 steel, socket welded. Canada 
or USA manufacture only. 

.2 NPS2 1/2 and larger: to ASME B16.11, schedule 40 steel, butt or socket welded. 
Canada or USA manufacture only. 

.3 Couplings: to ASME B16.11, socket welded or threaded half coupling type. 

.4 Unions: 1400 kPa malleable iron with brass-to-iron ground seat. 

.5 Dissimilar metal junctions: use dielectric unions. 

.6 Flanges: 

.1 NPS2 and smaller: to ASME B16.5, forged steel, raised face and socket welded. 

.2 NPS2 1/2 and larger: to ASME B16.5, forged steel, raised face and slip-on or 
weld neck. 

.7 Joints: 

.1 NPS2 and smaller: socket welded. 

.2 NPS2 1/2 and larger: butt welded. 

.8 System operating pressure is maximum 1034 kPa. All components including trim to have 
maximum pressure ratings 50% in excess minimum. Submit shop drawings indicating 
same. 

2.2 BALL VALVES 

.1 Three piece design or top entry for ease of in-line maintenance. 

.1 To ASTM A181/A181M, Class 70, carbon steel body socket welded or screwed 
ends, carbon steel ball and associated trim suitable for compressed air 
application. 

.2 To withstand 2800 kPa maximum pressure. 

2.3 COMPRESSOR 

.1 Refer to Section E 2.3. 
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2.4 CONTROL 

.1 Provide three hard cover copies of information pertaining to temperature control system 
for Owner’s permanent record. Include schematic drawings and control sequence write-
ups of all control systems. 

.2 Provide all labour, material, plant, tools, equipment, and services necessary and 
reasonably incidental to completion of temperature controls systems as noted herein 
and/or shown on drawings. 

.3 All new work related to new and existing controls shall be performed by a qualified 
controls subcontractor. 

.4 Provide all necessary dampers, damper operators, thermostats, controllers, indication, 
relays, cumulators, positioners, pneumatic electric switches, switches, transformers, etc., 
to make complete and operable system. 

.5 Mechanical contractor to distribute and mount all motorized dampers in their respective 
locations. 

.6 Control Contractor shall supply and install all conduit, wire, electric relays, connections 
and other devices required for control circuit wiring for systems as specified herein 
whether line or low voltage. Co-ordinate with Winnipeg Transit for Electrical wiring, 
conduit and panel. 

2.5 CONTROL SEQUENCE 

.1 The intake discharge and recirculating damper will be controlled via a duct stat. It is 
mounted directly near the intake of the compressor and is wired to a thermostat. The 
intake and discharge dampers are wired normally closed and the recirculating normally 
open. When the compressor starts the dampers will modulate based on the setpoint of the 
thermostat set to 70 degrees F. If the temperature exceeds this the intake and discharge 
dampers are wide open and recirculating damper completely closed. For the damper 
dumping heat into the building it is set up on a separate thermostat measuring ambient 
room temperatures. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

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

3.2 COMPRESSED AIR PIPING CONNECTIONS AND INSTALLATION 

.1 Install shut-off valves at outlets, major branch lines and in locations as indicated. 

.2 Install quick-coupler chucks and pressure gauges on drop pipes. 

.3 Install unions to permit removal or replacement of equipment. 

.4 Install tees in lieu of elbows at changes in direction of piping. Install plug in open ends of 
tees. 



City of Winnipeg Section 22 15 00 
Bid Opportunity No. 375-2012 GENERAL SERVICE COMPRESSED AIR SYSTEMS 
Fort Rouge Transit Garage 
Air Compressor Replacement 
  Page 4 of 4 
 

  

.5 Grade piping at 1% slope minimum. 

.6 Install compressed air trap and pressure equalizing pipe at moisture collecting points. 
Drain pipe to nearest floor drain. 

.7 Make branch connections from top of main. 

.8 Weld steel piping in accordance with Section 23 05 17 - Pipe Welding and; 

.1 To ASME code and requirements of authority having jurisdiction. 

.2 Weld concealed and inaccessible piping regardless of size. 

3.3 FIELD QUALITY CONTROL 

.1 Site Tests/Inspection: 

.1 Testing: pressure test in accordance with requirements of Section 21 05 01 - 
Common Work Results for Mechanical , for 4  h minimum, to 1100  kPa, with 
outlets closed and with compressor isolated from system. Pressure drop not to 
exceed 10 kPa. 

3.4 CLEANING 

.1 Cleaning:  blow out piping to clean interior thoroughly of oil and foreign matter. 

.2 Check entire installation is approved by authority having jurisdiction. 

.3 Perform cleaning operations as specified and in accordance with manufacturer's 
recommendations. 

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

END OF SECTION 



City of Winnipeg Section 23 05 17 
Bid Opportunity No. 375-2012 PIPE WELDING 
Fort Rouge Transit Garage 
Air Compressor Replacement 
  Page 1 of 2 
 

  

Part 1 General 

1.1 REFERENCES 

.1 American National Standards Institute/American Society of Mechanical Engineers 
(ANSI/ASME) 

.1 ANSI/ASME B31.1-1998, Power Piping. 

.2 ANSI/ASME B31.3-2000, Process Piping Addenda A. 

.3 ANSI/ASME B31.3-2001, Process Piping Addenda B. 

.4 ANSI/ASME Boiler and Pressure Vessel Code-1998: 

.1 Section I: Power Boilers. 

.2 Section V: Nondestructive Examination. 

.3 Section IX: Welding and Brazing Qualifications. 

.2 American National Standards Institute/American Water Works Association (ANSI/AWWA) 

.1 ANSI/AWWA C206-97, Field Welding of Steel Water Pipe. 

.3 American Welding Society (AWS) 

.1 AWS C1.1-2000, Recommended Practices for Resistance Welding. 

.2 AWS Z49.1-1999, Safety Welding, Cutting and Allied Process. 

.3 AWS W1-2000, Welding Inspection Handbook.. 

.4 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-48.2-92, Spot Radiography of Welded Butt Joints in Ferrous 
Materials. 

.5 Canadian Standards Association (CSA International) 

.1 CSA W47.2-M1987(R1998), Certification of Companies for Fusion Welding of 
Aluminum. 

.2 CSA W48 series-01, Filler Metals and Allied Materials for Metal Arc Welding. 

.3 CSA B51-97, Boiler, Pressure Vessel and Pressure Piping Code. 

.4 CSA-W117.2-01, Safety in Welding, Cutting and Allied Processes. 

.5 CSA W178.1-02, Certification of Welding Inspection Organizations. 

.6 CSA W178.2-01, Certification of Welding Inspectors. 

.6 Comply with Fire Protection Standard #302 (latest revision) Issued by Dominion Fire 
Commission. 

1.2 QUALIFICATIONS 

.1 Welders 

.1 Welding qualifications in accordance with CSA B51. 

.2 Use qualified and licensed welders possessing certificate for each procedure 
performed from authority having jurisdiction. 

.3 Each welder to possess identification symbol issued by authority having 
jurisdiction. 

.2 Inspectors 



City of Winnipeg Section 23 05 17 
Bid Opportunity No. 375-2012 PIPE WELDING 
Fort Rouge Transit Garage 
Air Compressor Replacement 
  Page 2 of 2 
 

  

.1 Inspectors qualified to CSA W178.2. 

1.3 QUALITY ASSURANCE 

.1 Registration of welding procedures in accordance with CSA B51. 

.2 Copy of welding procedures available for inspection. 

.3 Safety in welding, cutting and allied processes in accordance with CSA-W117.2. 

Part 2 Products 

2.1 ELECTRODES 

.1 Electrodes: in accordance with CSA W48 Series. 

Part 3 Execution 

3.1 WORKMANSHIP 

.1 Welding: in accordance with ANSI/ASME B31.1 B31.3, ANSI/ASME Boiler and Pressure 
Vessel Code, Sections I and IX and ANSI/AWWA C206, using procedures conforming to 
AWS B3.0, AWS C1.1, and applicable requirements of provincial authority having 
jurisdiction. 

3.2 INSTALLATION REQUIREMENTS 

.1 Identify each weld with welder's identification symbol. 

.2 Backing rings: 

.1 Where used, fit to minimize gaps between ring and pipe bore. 

.2 Do not install at orifice flanges. 

.3 Fittings: 

.1 NPS 2 and smaller: install welding type sockets. 

.2 Branch connections: install welding tees or forged branch outlet fittings. 

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 Contract Administrator within 90 days of 
award of Contract. 

.2 Provide documentation confirming qualifications, successful experience. 

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

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

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

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

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

.5 Use TAB Standard provisions, including checklists, and report forms to satisfy 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), 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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.2 Adjust and regulate equipment and systems to meet specified performance requirements 
and to achieve specified interaction with other related systems under normal and 
emergency loads and operating conditions. 

.3 Balance systems and equipment to regulate flow rates to match load requirements over 
full operating ranges. 

1.4 EXCEPTIONS 

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

1.5 CO-ORDINATION 

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

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

1.6 PRE-TAB REVIEW 

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

.2 Review specified standards and report to Departmental Representative Contract 
Administrator Contract Administrator in writing proposed procedures which vary from 
standard. 

.3 During construction, co-ordinate location and installation of TAB devices, equipment, 
accessories, measurement ports and fittings. 

1.7 START-UP 

.1 Follow start-up procedures as recommended by equipment manufacturer unless specified 
otherwise. 

.2 Follow special start-up procedures specified elsewhere in Division 23. 

1.8 OPERATION OF SYSTEMS DURING TAB 

.1 Operate systems for length of time required for TAB and as required by Contract 
Administrator for verification of TAB reports. 

1.9 START OF TAB 

.1 Notify the City’s Representative, Contract Administrator 7 days prior to start of TAB. 

.2 Start TAB when all the equipment install is essentially completed, including: 

.1 Air compressor, dryer, filter and piping/valve work. 

.3 Provisions for TAB installed and operational. 
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.4 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 Correct fan rotation. 

.4 volume control dampers installed and open. 

.5 Access doors, installed, closed. 

.6 Outlets installed, volume control dampers open. 

1.10 APPLICATION TOLERANCES 

.1 Do TAB to following tolerances of design values: 

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

1.11 ACCURACY TOLERANCES 

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

1.12 INSTRUMENTS 

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

1.13 SUBMITTALS 

.1 Submit, prior to commencement of TAB: 

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

1.14 PRELIMINARY TAB REPORT 

.1 Submit for checking and approval of the City’s Representative Contract Administrator, 
prior to submission of formal TAB report, sample of rough TAB sheets. Include: 

.1 Details of instruments used. 

.2 Details of TAB procedures employed. 

.3 Calculations procedures. 

.4 Summaries. 

1.15 TAB REPORT 

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

.1 Project Record Drawings. 

.2 System schematics. 

.2 Submit two copies of tab report to Contract Administrator for initial review. Do changes 
and comments thru resubmit. 6 copies of TAB Report to Contract Administrator for 
verification and approval, in English in D-ring binders, complete with index tabs. 
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1.16 VERIFICATION 

.1 Reported results subject to verification by the City’s Representative Contract 
Administrator. 

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

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

1.17 SETTINGS 

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

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

1.18 COMPLETION OF TAB 

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

1.19 AIR SYSTEMS 

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

.2 Do TAB of exhaust, supply air and return air systems, equipment, components, controls 
specified Division 23. 

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

.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). 

1.20 OTHER TAB REQUIREMENTS 

.1 General requirements applicable to Work specified this paragraph: 

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

.2 Quality assurance: as for air systems specified this section. 
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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 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 

.1 ANSI/ASHRAE/IESNA 90.1-01, SI; Energy Standard for Buildings Except 
Low-Rise Residential Buildings. 

.2 American Society for Testing and Materials International, (ASTM) 

.1 ASTM B209M-02, Specification for Aluminum and Aluminum Alloy Sheet and 
Plate (Metric). 

.2 ASTM C335-95, Test Method for Steady State Heat Transfer Properties of 
Horizontal Pipe Insulation. 

.3 ASTM C411-97, Test Method for  Hot-Surface Performance of High-Temperature 
Thermal Insulation. 

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

.5 ASTM C547-00, Specification for Mineral Fiber Pipe Insulation. 

.6 ASTM C553-00, Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications. 

.7 ASTM C612-00a, Specification for Mineral Fiber Block and Board Thermal 
Insulation. 

.8 ASTM C795-92, Specification for Thermal Insulation for Use with Austenitic 
Stainless Steel. 

.9 ASTM C921-92(1998)e1, Standard Specification for Thermal Insulation for Use in 
Contact with Austenitic Stainless Steel. 

.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 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (R1999). 

.5 Underwriters Laboratories of Canada (ULC) 

.1 CAN/ULC-S102-M88(R2000), Surface Burning Characteristics of Building 
Materials and Assemblies. 

.2 CAN/ULC-S701-01, Thermal Insulation Polyotrene, Boards and Pipe Covering. 

1.2 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" - will mean "not concealed" as defined herein. 

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

.2 TIAC Codes: 

.1 CRD: Code Round Ductwork, 
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.2 CRF: Code Rectangular Finish. 

1.3 SHOP DRAWINGS 

.1 Submit for approval manufacturer's catalogue literature related to installation, fabrication 
for duct jointing recommendations. 

1.4 MANUFACTURERS' INSTRUCTIONS 

.1 Submit manufacturer's installation instructions. 

.2 Installation instructions to include procedures used, and installation standards achieved. 

1.5 QUALIFICATIONS 

.1 Installer: specialist in performing Work of this section, and have at least 5 years 
successful experience in this size and type of project, qualified to standards. 

1.6 DELIVERY, STORAGE AND HANDLING 

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

.2 Protect from weather and construction traffic. 

.3 Protect against damage from any source. 

.4 Store at temperatures and conditions recommended by manufacturer. 

Part 2 Products 

2.1 FIRE AND SMOKE RATING 

.1 In accordance with 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 24oC  mean 
temperature when tested in accordance with ASTM C335. 

.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour 
retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section). 

.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour 
retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section). 

.1 Mineral fibre: to ASTM C553. 

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

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

.1 Canvas: 

.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive 
to ASTM C921. 

.2 Lagging adhesive: Compatible with insulation. 

2.4 ACCESSORIES 

.1 Vapour retarder lap adhesive: 

.1 Water based, fire retardant type, compatible with 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/m2 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 

.7 Canvas adhesive: washable. 

.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 on one face of insulation 
one face of insulation with expanded metal lath on other face. 

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

Part 3 Execution 

3.1 PRE-INSTALLATION REQUIREMENTS 

.1 Pressure testing of ductwork systems complete, witnessed and certified. 

.2 Surfaces clean, dry, free from foreign material. 

3.2 INSTALLATION 

.1 Install in accordance with TIAC National Standards. 

.2 Apply materials in accordance with manufacturers instructions and as indicated. 

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



City of Winnipeg Section 23 07 13 
Bid Opportunity No. 375-2012 THERMAL INSULATION FOR DUCTING 
Fort Rouge Transit Garage 
Air Compressor Replacement 
  Page 4 of 4 
 

  

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

.1 Hangers, supports to be outside vapour retarder jacket. 

.5 Supports, Hangers in accordance with ASHARAE and SMACNA standards - Hangers and 
Supports for HVAC Piping and Equipment. 

.1 Apply high compressive strength insulation where insulation may be compressed 
by weight of ductwork. 

.6 Fasteners: At 300 mm oc in horizontal and vertical directions, minimum two rows each 
side. 

3.3 DUCTWORK INSULATION SCHEDULE 

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

 TIAC Code Vapour Retarder Thickness (mm) 
Rectangular air intake ducts C-1 yes 50 
Round air intake ducts C-2 yes 50 
Rectangular discharge air ducts C-1 yes 50 
Round discharge air ducts C-2 yes 50 

.2 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse: 

.1 Use TIAC code C-1 insulation, scored to suit diameter of duct. 

.1 Finishes: Conform to following table: 
 

 TIAC Code 
 Rectangular Round 
Indoor, exposed within shop floor CRF/1 CRD/2 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation of low-pressure metallic ductwork, joints and 
accessories. 

1.2 REFERENCES 

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

.2 American Society for Testing and Materials International, (ASTM). 

.1 ASTM A480/A480M-03c, Standard Specification for General Requirements for 
Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip. 

.2 ASTM A635/A635M-02, Standard  Specification for Steel, Sheet and Strip, 
Heavy-Thickness Coils, Carbon, Hot Rolled. 

.3 ASTM A653/A653M-03, 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-02, Standard for the Installation of Air-Conditioning and Ventilating 
Systems. 

.2 NFPA 96-01, 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, 2nd Edition 
1995 and Addendum No. 1, 1997. 

.2 SMACNA HVAC Air Duct Leakage Test Manual, 1985, 1st Edition. 

.3 IAQ Guideline for Occupied Buildings Under Construction 1995, 1st Edition. 

1.3 SUBMITTALS 

.1 Submit Shop Drawings and product data in accordance with Submittal Procedures . 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Protect on Site stored or installed absorptive Material from moisture damage. 

Part 2 Products 

2.1 SEAL CLASSIFICATION 

.1 Classification as follows: 

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

.2 Seal classification: 

.1 Class C: transverse joints and connections made air tight with gaskets sealant. 
Longitudinal seams unsealed. 

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. 

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 thickness turning vanes. 

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

.4 Branches: 

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

.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 Full short radiused elbows as indicated . 

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

.1 Maximum included angles: as for transitions . 
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2.6 GALVANIZED STEEL 

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

.2 Thickness, fabrication and reinforcement: to SMACNA . 

.3 Joints: to SMACNA.  

2.7 HANGERS AND SUPPORTS 

.1 Hangers and Supports: in accordance with ASHRAE and SMACNA. Hangers and 
Supports for HVAC Piping and Equipment. 

.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 Hangers: black galvanized steel angle with black galvanized steel rods to 

ASHRAE and SMACNA following table : 
Duct Size Angle Size Rod Size 
 (mm)  (mm)  (mm) 
up to 750 25 x 25 x 3 6 

.3 Upper hanger attachments: 

.1 For concrete: manufactured concrete inserts. 

.2 For steel joist: manufactured joist clamp. 

.3 For steel beams: manufactured beam clamps: 

Part 3 Execution 

3.1 GENERAL 

.1 Do Work in accordance with NFPA 90A, NFPA 90B, ASHRAE, and SMACNA standards. 

.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 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 . 

3.2 HANGERS 

.1 Strap hangers: install in accordance with SMACNA . 

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

.3 Hanger spacing: in accordance with SMACNA and as follows:  
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Duct Size Spacing 
 (mm)  (mm) 
to 1500 3000 

3.3 WATERTIGHT DUCT 

.1 Provide watertight duct for: 

.1 Fresh air intake. 

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

.2 Form bottom of horizontal duct without longitudinal seams. 

.1 Solder joints of bottom and side sheets. 

.2 Seal other joints with duct sealer. 

.3 Slope horizontal branch ductwork down towards 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 discharging to open funnel drain or as indicated. 

3.4 SEALING AND TAPING 

.1 Apply sealant to outside of joint to manufacturer's recommendations. 

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

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for duct accessories including flexible connections, 
access doors, vanes and collars. 

1.2 REFERENCES 

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

.1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 95. 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, Specifications and data sheet. 
Indicate the following: 

.1 Flexible connections. 

.2 Duct access doors. 

.3 Turning vanes. 

.4 Instrument test ports. 

.2 Instructions: submit manufacturer's installation instructions. 

.3 Closeout submittals: submit maintenance and engineering data for incorporation into 
manual specified. 

Part 2 Products 

2.1 GENERAL 

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

2.2 FLEXIBLE CONNECTIONS 

.1 Frame: galvanized sheet metal frame mm thick with fabric clenched by means of double 
locked seams. 

.2 Material: 

.1 Fire resistant, self extinguishing, neoprene coated glass fabric, temperature rated 
at minus 40 degrees C to plus 90  degrees C, density of 1.3  kg/m2. 

2.3 ACCESS DOORS IN DUCTS 

.1 Non-Insulated Ducts: sandwich construction of same Material as duct, one sheet metal 
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame. 
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.2 Insulated Ducts: sandwich construction of same Material as duct, one sheet metal 
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 
mm thick rigid glass fibre insulation. 

.3 Gaskets: neoprene. 

.4 Hardware: 

.1 Up to 300 x 300  mm: two sash locks. 

.2 301 to 450  mm: four sash locks. 

.3 451 to 1000  mm: piano hinge and minimum two sash locks. 

2.4 TURNING VANES 

.1 Factory or shop fabricated single thickness, to recommendations of SMACNA and as 
indicated. 

2.5 INSTRUMENT TEST 

.1  1.6  mm thick steel zinc plated after manufacture. 

.2 Cam lock handles with neoprene expansion plug and handle chain. 

.3 28 mm minimum inside diameter. Length to suit insulation thickness. 

.4 Neoprene mounting gasket. 

2.6 SPIN-IN COLLARS 

.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper. 

.2 Sheet metal thickness to co-responding round duct standards. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

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

3.2 INSTALLATION 

.1 Flexible Connections: 

.1 Install in following locations: 

.1 Atmospheric air inlets and outlets for compressor. 

.2 As indicated. 

.2 Length of connection: 100 mm. 

.3 Minimum distance between metal parts when system in operation: 75  mm. 

.4 Install in accordance with recommendations of SMACNA. 

.5 When qeuipment is running: 
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.1 Ducting on sides of flexible connection to be in alignment. 

.2 Ensure slack Material in flexible connection. 

.2 Access Doors and Viewing Panels: 

.1 Size: 

.1  600 x 600  mm for person size entry. 

.2  600 x 600  mm for servicing entry. 

.3  300 x 300  mm for viewing. 

.2 Locations: 

.1 Control dampers. 

.2 Devices requiring maintenance. 

.3 Required by code. 

.4 Manual dampers and 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 Ducted inlets to roof and wall exhausters. 

.2 Inlets and outlets of other fan systems. 

.3 Main and sub-main ducts. 

.4 And as indicated. 

.5 . 

.4 Turning vanes: 

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

3.3 CLEANING 

.1 Perform cleaning operations as specified in Section  and in accordance with 
manufacturer's recommendations. 

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

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Balancing dampers for mechanical forced air ventilation and air conditioning 
systems. 

1.2 REFERENCES 

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

.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible-1985. 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, Specifications and datasheet. 
Include product characteristics, performance criteria, and limitations. 

1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

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

Part 2 Products 

2.1 GENERAL 

.1 Manufacture to SMACNA standards. 

2.2 SINGLE BLADE DAMPERS 

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

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

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

.4 Inside and outside nylon end bearings. 

.5 Channel frame of same Material as adjacent duct, complete with angle stop. 
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Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

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

3.2 INSTALLATION 

.1 Install 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. 
Keep dampers out of residence rooms. 

.4 Runouts to registers and diffusers: install single blade damper located as close as 
possible to main ductwork take offs. Keep dampers out of residence rooms. 

.5 Dampers: vibration free. 

.6 Ensure damper operators are observable and accessible. Keep dampers out of residence 
rooms. 

.7 Corrections and adjustments conducted by Contract Administrator. 

3.3 FIELD QUALITY CONTROL 

.1 Tests: 

.1 Tests to cover period of not less than  days and demonstrate that system is 
functioning as specified. 

3.4 CLEANING 

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

END OF SECTION 
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