
Bowden Institute Section 23 05 00
Sewage Infrastructure Upgrade COMMON WORK RESULTS FOR HVAC
2012-09/2012 3527 Page 1 of 3

1 General
1.1 SUBMITTALS

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

.2 Shop drawings to show:

.1 Mounting arrangements.

.2 Operating and maintenance clearances.

.3 Submitted shop drawings and product data accompanied by:

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

.2 Points of operation on performance curves.

.3 Manufacturer to certify current model production.

.4 Certification of compliance to applicable codes.

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

.5 Closeout Submittals:

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

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

.3 Operation data to include:

.1 Control schematics for systems including environmental controls.

.2 Description of systems and their controls.

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

.4 Operation instruction for systems and component.

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

.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.
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.5 Performance data to include:

.1 Equipment manufacturer’s performance datasheets with point of operation as
left after commissioning is complete.

.2 Equipment performance verification test results.

.3 Special performance data as specified.

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

.6 Approvals:

.1 Submit two (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 one 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 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.

.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.
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1.2 QUALITY ASSURANCE

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

1.3 DELIVERY, STORAGE, AND HANDLING

.1 Waste Management and Disposal:

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

.2 Existing rooftop unit to be removed and turned over to Owner for reuse or, at
Owner’s discretion. Disposed of.

2 Products
.1 Not Used.

3 Execution

3.1 FIELD QUALITY CONTROL

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

3.2 DEMONSTRATION

.1 Departmental Representative will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.

.2 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.

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

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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1 General

1.1 REFERENCES

.1 ASTM International:

.1 ASTM A125 1996(2007), Standard Specification for Steel Springs, Helical, Heat
Treated.

.2 ASTM A307 07b, Standard Specification for Carbon Steel Bolts and Studs,
60,000 PSI Tensile Strength.

.3 ASTM A563 07a, Standard Specification for Carbon and Alloy Steel Nuts.

.2 Underwriter’s Laboratories of Canada (ULC)

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 data sheets for hangers and
supports and include product characteristics, performance criteria, physical size, finish
and limitations.

2 Products
2.1 SYSTEM DESCRIPTION

.1 Design Requirements:

.2 Construct support for electric blower heaters to suit manufacturer’s recommendations,
utilizing regular production components, parts and assemblies.

2.2 GENERAL

.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS
SP58.

2.3 EQUIPMENT SUPPORTS

.1 Fabricate equipment supports not provided by equipment manufacturer from structural
grade steel.

.2 Supports: galvanized or painted with zinc-rich paint after manufacture.
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3 Execution

3.1 MANUFACTURER’S INSTRUCTIONS

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

3.2 INSTALLATION

.1 Install in accordance with:

.1 Manufacturer’s instructions and recommendations.

END OF SECTION
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1 General
1.1 SUMMARY

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

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

1.2 QUALIFICATIONS OF TAB PERSONNEL

.1 Submit names of personnel to perform TAB to Departmental Representative within
90 days of award of Contract.

.2 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.

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

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

1.3 PURPOSE OF TAB

.1 Test to verify proper and safe operation, determine actual point of performance,
evaluate qualitative and quantitative performance of equipment, systems and controls
at design, average and low loads using actual or simulated loads

.2 Adjust and regulate equipment and systems to meet specified performance
requirements and to achieve specified interaction with other related systems under
normal and emergency loads and operating conditions.

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

1.4 EXCEPTIONS

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

.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 START UP

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

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 seven 7 days prior to start of TAB.

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

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

.2 Application of weatherstripping, sealing, and caulking.

.3 Pressure, leakage, other tests specified elsewhere Division 23.

.3 Provisions for TAB installed and operational.

.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 Duct systems clean.

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

.3 Correct fan rotation.

.4 Coil fins combed, clean.

.5 Access doors, installed, closed.

.6 Outlets installed, volume control dampers open.

1.9 APPLICATION TOLERANCES

.1 Do TAB to following tolerances of design values:
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.1 HVAC systems: plus 10 %, minus 0%.

1.10 ACCURACY TOLERANCES

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

1.11 TAB REPORT

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

.1 Project record drawings.

.2 System schematics.

.2 Submit two (2) copies of TAB Report to Departmental Representative for verification
and approval.

1.12 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.

1.13 COMPLETION OF TAB

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

1.14 AIR SYSTEMS

.1 Do TAB of following systems, equipment, components, controls:

.1 Electric blower heaters (EHB-1 and EHB-2).

.2 Associated system controls for EHB-1 and EHB-2.

.2 Quality assurance: perform TAB under direction of supervisor qualified to standards
of NEBB.

.3 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.

.4 Locations of systems measurements to include as appropriate: supply air duct
discharges of electric blower heaters.

.5 Report static pressure readings upstream and downstream of backdraft damper and
barometric relief damper.



Bowden Institute Section 23 05 93
Sewage Infrastructure Upgrade TESTING, ADJUSTING AND BALANCING
2012-09/2012 3527 Page 4 of 4

2 Products
.1 Not Used.

3 Execution
.1 Not Used.

END OF SECTION
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1 General
1.1 SUMMARY

.1 Section Includes:

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

.2 Sustainable requirements for construction and verification.

.2 Related Sections:

.1 Section 01 33 00 - Submittal Procedures.

.2 Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

.3 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.

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 Department of Justice Canada (Jus).

.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.

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

.1 Material Safety Data Sheets (MSDS).

.5 National Fire Protection Association (NFPA).

.1 NFPA 90A-02, Standard for the Installation of Air-Conditioning and Ventilating
Systems.

.2 NFPA 90B-02, Standard for the Installation of Warm Air Heating and
Air-Conditioning Systems.

.3 NFPA 96-01, Standard for Ventilation Control and Fire Protection of Commercial
Cooking Operations.
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.6 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.

2 Products

2.1 SEAL CLASSIFICATION

.1 Classification as follows:

Maximum Pressure Pa SMACNA Seal Class

125 C

.2 Seal classification:

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

2.2 SEALANT

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

2.3 DUCT LEAKAGE

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

2.4 FITTINGS

.1 Fabrication: to SMACNA.

2.5 HANGERS AND SUPPORTS

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

2.6 ALUMINUM

.1 To SMACNA. Aluminum type 3003-H-14.

.2 Thickness, fabrication and reinforcement: to SMACNA.

.3 Joints: to SMACNA.
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3 Execution
3.1 GENERAL

.1 Do work in accordance with ASHRAE, SMACNA as indicated.

3.2 HANGERS

.1 Strap hangers: install hangars as required in accordance with SMACNA.

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

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

3.3 SEALING

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

END OF SECTION
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1 General
1.1 SUMMARY

.1 Section Includes:

.1 Mechanical louvers

1.2 REFERENCES

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

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

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

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

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

.1 Material Safety Data Sheets (MSDS).

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

.5 Society of Automotive Engineers (SAE).

1.3 SYSTEM DESCRIPTION

.1 Performance Requirements:

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

1.4 SUBMITTALS

.1 Product Data:

.1 Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product
characteristics, performance criteria, and limitations.

.2 Indicate following:

.1 Pressure drop.

.2 Face area.

.3 Free area.
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.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.

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

.2 Instructions: submit manufacturer’s installation instructions.

2 Products

2.1 FIXED LOUVRES - ALUMINUM

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

.2 Material: extruded aluminum alloy 6063 T5.

.3 Blade: stormproof pattern with centre watershed in blade.

.4 Frame, head, sill and jamb: 100 mm deep one piece extruded aluminum, minimum
3 mm thick.

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

.6 Screen: 19 mm intake mesh, 2 mm diameter wire aluminum birdscreen on inside face
of louvres in formed U-frame.

.7 Finish: factory applied enamel, prime coated or anodized. Colour: to Departmental
Representative approval.

3 Execution

3.1 MANUFACTURER’S INSTRUCTIONS

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

3.2 INSTALLATION

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

.2 Reinforce and brace as indicated.

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

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Materials and application of electric blower heaters.

1.2 REFERENCES

.1 Canadian Standards Association (CSA International).

.1 CSA C22.2 No.46-[M1998(R2001)], Electric Air-Heaters.

.2 Department of Justice Canada (Jus).

.1 Canadian Environmental Protection Act, 1999, c. 33 (CEPA).

.2 Transportation of Dangerous Goods Act, 1992, c. 34 (TDGA).

1.3 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Submit product data and include:

.1 Element support details.

.2 Heater: total kW rating, voltage, phase.

.3 Number of stages.

.4 Rating of stage: rating, voltage, phase.

.5 Heater element watt/density and maximum sheath temperature.

.6 Maximum discharge temperature.

.7 Physical size.

.8 Unit support.

.9 Performance limitations.Clearance from combustible materials.

.10 Internal components wiring diagrams.

.11 Minimum operating airflow.

.12 Fan Curve

Part 2 Products

2.1 DUCT HEATERS

.1 Duct heaters: Explosion Proof, Flanged Pipe Mounted

.2 Elements:
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.1 Helical coils of nickel chrome alloy resistance wire.

.2 Finned tubular.

.3 Incoloy sheathed.

.3 Maximum temperature at discharge: factory set to 6 degrees Celsius (adjustable
from 5 to 10 degrees Celsius).

.4 Controls:

.1 Status board and alarm module remote panel to be pre-mounted and wired
in a fibreglass enclosure, complete with sufficient length of interface cable.

.2 Packaged controls to include:
.1 Air Proving air velocity sensor mounted near air discharge with

“No Air” status indication
.2 Overheat protection (high temperature cut out)
.3 Low Temperature Protection (low temperature cut out)
.4 Heating Element Status Indicator
.5 Reset switch
.6 Manual/Auto Switch

.3 Any/all alarm condition(s) shall send signal to energize the flashing light
beacon located on top of the building.

.5 Electrical:

.1 Duct heater rating: 4.5 kW.
.1 208 Voltage.
.2 3 Phase.

.6 Main isolation disconnect switch.

Part 3 Execution

3.1 INSTALLATION

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

3.2 FIELD QUALITY CONTROL

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

.1 Provide test report and include copy with Operations and Maintenance
Manuals.

END OF SECTION


