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PART 1 - GENERAL

1.1 ACTION AND INFORMATIONAL SUBMITTALS

A Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets
for all products and include product characteristics, performance criteria,
physical size, finish and limitations.

2 Shop Drawings:
A Indicate on drawings:
A Mounting arrangements.
2 Operating and maintenance clearances.
2 Shop drawings and product data accompanied by:
Detailed drawings of bases, supports, and anchor bolts.
Acoustical sound power data, where applicable.
Points of operation on performance curves.
Manufacturer to certify current model production.
Certification of compliance to applicable codes.

orwh

1.2 CLOSEOUT SUBMITTALS

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

2 Operation and Maintenance Data: submit operation and maintenance data for all
products for incorporation into manual.
A Operation and maintenance manual approved by, and final copies deposited
with, Departmental Representative before final inspection.
2 Operation data to include:

A 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.
3 Maintenance data to include:
A 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.
4 Performance data to include:
A 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.
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.5 Approvals:
A 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.
.6 Additional data:
A Prepare and insert into operation and maintenance manual additional

data when need for it becomes apparent during specified
demonstrations and instructions.
Ve Site records:

A Departmental Representative will provide 1 set of reproducible
mechanical drawings. Provide sets of white prints as required for each
phase of work. Mark changes as work progresses and as changes
occur. Include changes to existing mechanical systems, control
systems and low voltage control wiring.

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

3 Use different colour waterproof ink for each service.

4 Make available for reference purposes and inspection.

.8 As-built drawings:

| 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.

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

1.3 DELIVERY, STORAGE AND HANDLING
A 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:
A 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.
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4 Packaging Waste Management: remove for reuse and return by manufacturer of
pallets, crates, padding, and packaging materials.
PART 2 - PRODUCTS
2.1 NOT USED
A Not used.
PART 3 - EXECUTION
3.1 EXAMINATION
| 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.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

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

3.2 PAINTING REPAIRS AND RESTORATION

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

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

3.3 SYSTEM CLEANING

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

3.4 FIELD QUALITY CONTROL

A Manufacturer's Field Services:

A Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting and cleaning of product and submit
Manufacturer's Field Reports as described in PART 1 - ACTION AND
INFORMATIONAL SUBMITTALS.
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2 Provide manufacturer's field services consisting of product use
recommendations and periodic site visits for inspection of product installation
in accordance with manufacturer's instructions.

3.5 DEMONSTRATION

A 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:
A VAV terminals.
2 Fan powered terminals.

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.

3.6 CLEANING
A Progress Cleaning:
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment.

3 Waste Management: separate waste materials for reuse and recycling.
A Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

3.7 PROTECTION

A 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

Section 23 05 00 - Common Work Results for HVAC.

Health Canada/Workplace Hazardous Materials Information System (WHMIS)

A ONTARIO OBC-2012, 2012 Ontario Building Code Compendium.

Priority Two (P2) Buildings: buildings in which life safety is of paramount concern. It
is not necessary that P2 buildings remain operative during or after earthquake

A Noise and vibration controls specified elsewhere.
2 Structural, mechanical, electrical design of project.

Systems, equipment not required to be operational during and after seismic event.

During seismic event, SRS to prevent systems and equipment from causing
personal injury and from moving from normal position.

Designed by Professional Engineer specializing in design of SRS and registered in

1.1 RELATED REQUIREMENTS
1.2 REFERENCE STANDARDS
A Material Safety Data Sheets (MSDS).
Ontario Regulation
1.3 DEFINITIONS
activity.
SRS: acronym for Seismic Restraint System.
1.4 DESCRIPTION
SRS fully integrated into, and compatible with:
Province of Ontario.
1.5 ACTION AND INFORMATIONAL SUBMITTALS

Submittals: in accordance with Section 23 05 00 - Common Work Results for
HVAC.

Shop drawings: Submit drawings stamped and signed by professional engineer
registered or licensed in Ontario, Canada
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3 Submit design data including:

A Full details of design criteria.

2 Working drawings (prepared to same standard of quality and size as
documents forming these tender bid documents), materials lists, schematics,
full specifications for components of each SRS to be provided.

3 Design calculations (including restraint loads resulting from seismic forces in
accordance with National Building Code, detailed work sheets, tables).

4 Separate shop drawings for each SRS and devices for each system,

equipment.

Identification of location of devices.

Schedules of types of SRS equipment and devices.

Details of fasteners and attachments to structure, anchorage loadings,

attachment methods.

Installation procedures and instructions.

Design calculations including restraint loads to OBC and Supplement.

.10 Detailed work sheets, tables Simplified, Detailed work sheets, tables.
Simplified, conservative assumptions may be acceptable.

N o o»

=

4 Submit additional copy of shop drawings and product data to Structural Engineer for
review of connection points to building structure.

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

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

2 Instructions: submit manufacturer's installation instructions.

A Departmental Representative will make available 1 copy of systems

supplier's installation instructions.

1.6 DELIVERY, STORAGE, AND HANDLING

A Packing, shipping, handling and unloading:
A Deliver, store and handle materials in accordance with manufacturer's written
instructions.

2 Waste Management and Disposal:

A Construction/Demolition Waste Management and Disposal: separate waste
materials for reuse and recycling.

PART 2 - PRODUCTS

2.1 SRS MANUFACTURER

A SRS from one manufacturer regularly engaged in SRS production.
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2.2 GENERAL

A SRS to provide gentle and steady cushioning action and avoid high impact loads.
2 SRS to restrain seismic forces in every direction.
3 Fasteners and attachment points to resist same load as seismic restraints.
4 SRS of Piping systems compatible with:
A Expansion, anchoring and guiding requirements.
2 Equipment vibration isolation and equipment SRS.
5 SRS utilizing cast iron, threaded pipe, other brittle materials not permitted.
.6 Attachments to RC structure:
A Use high strength mechanical expansion anchors.

2 Drilled or power driven anchors not permitted.

Ve Seismic control measures not to interfere with integrity of firestopping.

2.3 SRS FOR STATIC EQUIPMENT, SYSTEMS

A Floor-mounted equipment, systems:
A Anchor equipment to equipment supports.
2 Anchor equipment supports to structure.
3 Use size of bolts scheduled in approved shop drawings.

2 Suspended equipment, systems:

A Use one or combination of following methods:
A Install tight to structure.
2 Cross-brace in every direction.
3 Brace back to structure.

4 Slack cable restraint system.
2 SCS to prevent sway in horizontal plane, "rocking" in vertical plane, sliding
and buckling in axial direction.

3 Hanger rods to withstand compressive loading and buckling.
2.4 SRS FOR VIBRATION ISOLATED EQUIPMENT
A Floor mounted equipment, systems:
A Use one or combination of following methods:
A Vibration isolators with built-in snubbers.
2 Vibration isolators and separate snubbers.
3 Built-up snubber system approved by Departmental Representative,

consisting of structural elements and elastomeric layer.
2 SRS to resist complete isolator unloading.
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2.5

3 SRS not to jeopardize noise and vibration isolation systems. Provide 4-8 mm
clearance between seismic restraint snubbers and equipment during normal
operation of equipment and systems.

4 Cushioning action: gentle and steady by utilizing elastomeric material or
other means in order to avoid high impact loads.

Suspended equipment, systems:

A Use one or combination of following methods:
A Slack cable restraint system.
2 Brace back to structure via vibration isolators and snubbers.

SLACK CABLE RESTRAINT SYSTEM (SCS)

Use elastomer materials or similar to avoid high impact loads and provide gentle
and steady cushioning action.

SCS to prevent sway in horizontal plane, "rocking" in vertical plane, sliding and
buckling in axial direction.

Hanger rods to withstand compressive loading and buckling.

PART 3 - EXECUTION

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

3.1 MANUFACTURER'S INSTRUCTIONS
and datasheet.
3.2 INSTALLATION

Attachment points and fasteners:
A To withstand same maximum load that seismic restraint is to resist and in
every direction.

Slack Cable Systems (SCS):

A Connect to suspended equipment so that axial projection of wire passes
through centre of gravity of equipment.

2 Use appropriate grommets, shackles, other hardware to ensure alignment of
restraints and to avoid bending of cables at connection points.

3 Piping systems: provide transverse SCS at 10 m spacing maximum,
longitudinal SCS at 20 m maximum or as limited by anchor/slack cable
performance.

4 Small pipes may be rigidly secured to larger pipes for restraint purposes, but
not reverse.
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.5 Orient restraint wires on ceiling hung equipment at approximately 90° to
each other (in plan), tie back to structure at maximum of 45° to structure.

.6 Adjust restraint cables so that they are not visibly slack but permit vibration
isolation system to function normally.

7 Tighten cable to reduce slack to 40 mm under thumb pressure. Cable not to
support weight during normal operation.

Install SRS at least 25 mm from equipment, systems, services.

Miscellaneous equipment not vibration-isolated:
A Bolt through house-keeping pad to structure.

Co-ordinate connections with other disciplines.
Vertical tanks:
A Anchor through house-keeping pad to structure.

2 Provide steel bands above centre of gravity.

Horizontal tanks:
A Provide at least two straps with anchor bolts fastened to structure.

3.3 FIELD QUALITY CONTROL
Manufacturer's Field Services:
A Arrange with manufacturer's representative to review work of this Section
and submit written reports to verify compliance with Contract Documents.
2 Manufacturer's Field Services: consisting of product use recommendations
and periodic site visits to review installation, scheduled as follows:
A After delivery and storage of Products.
2 After preparatory work is complete but before installation commences.
3 Twice during the installation, at 25% and 60% completion stages.
4 Upon completion of installation.
3 Submit manufacturer's reports to Departmental Representative within 3 days
of manufacturer representative's review.
Inspection and Certification:
A SRS: inspected and certified by Seismic Engineer upon completion of
installation.
2 Provide written report to Departmental Representative with certificate of
compliance.
3.4 CLEANING

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

Submit names of personnel to perform TAB to Departmental Representative within

TAB: performed in accordance with the requirements of standard under which TAB

A Canadian Associated Air Balance Council, (CAABC) National Standards for

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

Recommendations and suggested practices contained in the TAB Standard:

Use TAB Standard provisions, including checklists, and report forms to satisfy

Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and
Where instrument manufacturer calibration recommendations are more stringent
than those listed in TAB Standard, use manufacturer's recommendations.

TAB Standard quality assurance provisions such as performance guarantees form

A For systems or system components not covered in TAB Standard, use TAB

2 Where new procedures, and requirements, are applicable to Contract
requirements have been published or adopted by body responsible for TAB

recommendations contained in these procedures and requirements are

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

1.1 QUALIFICATIONS OF TAB PERSONNEL
A
15 days of award of contract.
2
Firm's qualifications are approved:
Total System Balance, MN-1-2002.
Balancing-2002.
3
mandatory.
4
Contract requirements.
5
calibration of TAB instruments.
.6
e
part of this contract.
procedures developed by TAB Specialist.
Standard used (CAABC, NEBB, or TABB), requirements and
mandatory.
1.2 PURPOSE OF TAB
A
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.
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3 Balance systems and equipment to regulate flow rates to match load requirements
over full operating ranges.
1.3 CO-ORDINATION
A 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.
1.4 PRE-TAB REVIEW
A Review Contract Documents before project construction is started and confirm in

writing to Departmental Representative adequacy of provisions for TAB and other
aspects of design and installation pertinent to success of TAB.

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

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

1.5 START-UP

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

2 Follow special start-up procedures specified elsewhere in Division 23.
1.6 OPERATION OF SYSTEMS DURING TAB
A Operate systems for length of time required for TAB and as required by

Departmental Representative for verification of TAB reports.

1.7 START OF TAB

A Notify Departmental Representative 7 days prior to start of TAB.
2 Start TAB when building is essentially completed, including:
3 Installation of ceilings, doors, windows, other construction affecting TAB.

4 Application of weatherstripping, sealing, and caulking.
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1.8

Pressure, leakage, other tests specified elsewhere Division 23.
Provisions for TAB installed and operational.

Start-up, verification for proper, normal and safe operation of mechanical and
associated electrical and control systems affecting TAB including but not limited to:
A Proper thermal overload protection in place for electrical equipment.
2 Air systems:

A Filters in place, clean.

2 Duct systems clean.

3 Ducts, air shafts, ceiling plenums are airtight to within specified
tolerances.
Correct fan rotation.
Fire, smoke, volume control dampers installed and open.
Coil fins combed, clean.
Access doors, installed, closed.
Outlets installed, volume control dampers open.

o ~NOO O R

APPLICATION TOLERANCES

1.9

Do TAB to following tolerances of design values:
A Other HVAC systems: +5%, -5 .
2 Hydronic systems: £10 .

ACCURACY TOLERANCES

Measured values accurate to within +2 % of actual values.

INSTRUMENTS

Prior to TAB, submit to Departmental Representative list of instruments used
together with serial numbers.

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

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

ACTION AND INFORMATIONAL SUBMITTALS

Submit, prior to commencement of TAB:

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

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

A Details of instruments used.

2 Details of TAB procedures employed.

3 Calculations procedures.

4 Summaries.

TAB REPORT

Format in accordance with referenced standard.

TAB report to show results in Sl units and to include:

A Project record drawings.

2 System schematics.

Submit 6 copies of TAB Report to Departmental Representative for verification and
approval, in both official languages in D-ring binders, complete with index tabs.

VERIFICATION

Reported results subject to verification by Departmental Representative.
Provide personnel and instrumentation to verify up to 30% of reported results.
Number and location of verified results as directed by Departmental Representative.

Pay costs to repeat TAB as required to satisfaction of Departmental Representative.

SETTINGS

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.

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

COMPLETION OF TAB

TAB considered complete when final TAB Report received and approved by
Departmental Representative.
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1.17 AIR SYSTEMS
A Standard: TAB to most stringent of this section or TAB standards of CAABC, NEBB,
SMACNA & ASHRAE.
2 Do TAB of systems, equipment, components, controls specified Division 23.

3 Quality assurance: perform TAB under direction of supervisor qualified to standards
of CAABC or 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:
A 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).

PART 2 - PRODUCTS

2.1 NOT USED

A Not used.

PART 3 - EXECUTION

3.1 NOT USED

A Not used.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED REQUIREMENTS

1.2

Section 23 05 00 - Common Work Results for HVAC.

REFERENCE STANDARDS

1.3

ASTM International Inc.

A ASTM C335/C335M-17, Standard Test Method for Steady State Heat
Transfer Properties of Pipe Insulation.

2 ASTM C553-13, Standard Specification for Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial Applications.

3 ASTM C612-14, Standard Specification for Mineral Fiber Block and Board
Thermal Insulation.

Canadian General Standards Board (CGSB)
A CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe,
Duct and Equipment Thermal Insulation.

Thermal Insulation Association of Canada (TIAC): National Insulation Standards
(2005).

Underwriters Laboratories of Canada (ULC)

A CAN/ULC S102-10, Method of Test for Surface Burning Characteristics of
Building Materials and Assemblies.

DEFINITIONS

1.4

For purposes of this section:

A "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.

TIAC Codes:

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

ACTION AND INFORMATIONAL SUBMITTALS

Provide submittals in accordance with Section 23 05 00 - Common Work Results for
HVAC.

Product Data:
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A Provide manufacturer's printed product literature and datasheets for duct
insulation, and include product characteristics, performance criteria, physical
size, finish and limitations.

A 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 Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or
licensed in Ontario, Canada.

4 Samples:
A Submit for approval: complete assembly of each type of insulation system,
insulation, coating, and adhesive proposed.
2 Mount sample on 12 mm plywood board.

3 Affix typewritten label beneath sample indicating service.
5 Manufacturers' Instructions:

A Provide manufacturer's written duct insulation jointing recommendations and
special handling criteria, installation sequence, cleaning procedures.

1.5 QUALITY ASSURANCE

A Qualifications:
A Installer: specialist in performing work of this section, qualified to standards,
member of TIAC.

1.6 DELIVERY, STORAGE AND HANDLING

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

2 Deliver materials to site in original factory packaging, labelled with manufacturer's
name, address and ULC markings.

3 Packaging Waste Management: remove for reuse and return by manufacturer of
pallets crates padding and packaging materials.

PART 2 - PRODUCTS

2.1 FIRE AND SMOKE RATING

A To CAN/ULC-S102:
A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.
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Mineral fibre: as specified includes glass fibre, rock wool, slag wool.

Thermal conductivity ("k" factor) not to exceed specified values at 24°C mean
temperature when tested in accordance with ASTM C335.

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

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

A Mineral fibre: to ASTM C553.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to ASTM C553.

2.2 INSULATION
Section).
section).

2.3 ACCESSORIES

Vapour retarder lap adhesive:
A Water based, fire retardant type, compatible with insulation.

Tape: self-adhesive, aluminum, plain reinforced, 50 mm wide minimum.
Contact adhesive: quick-setting.
Tie wire: 1.5 mm stainless steel.

Fasteners: 4 mm diameter pins with 35 mm diameter clips, length to suit thickness
of insulation.

PART 3 - EXECUTION

3.1

APPLICATION

3.2

Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions,
and datasheets.

PRE-INSTALLATION REQUIREMENTS

Pressure test ductwork systems complete, witness and certify.

Ensure surfaces are clean, dry, free from foreign material.
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3.3 INSTALLATION

A Install in accordance with TIAC National Standards.
2 Apply materials in accordance with manufacturers instructions and as indicated.

3 Use 2 layers with staggered joints when required nominal thickness exceeds 75
mm.

4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and
finishes.
A Ensure hangers, and supports are outside vapour retarder jacket.

5 Hangers and supports:
A Apply high compressive strength insulation where insulation may be
compressed by weight of ductwork.
.6 Fasteners: install at 300 mm on centre in horizontal and vertical directions,
minimum 2 rows each side.

3.4 DUCTWORK INSULATION SCHEDULE

A Insulation types and thicknesses: conform to following table:

TIAC Vapour Thickness

Code Retarder (mm)

Rectangular cold and dual C-1 yes 50

temperature supply air ducts

Round cold and dual C-2 yes 50

temperature supply air ducts

Acoustically lined ducts none

3.5 CLEANING
A Remove surplus materials, excess materials, rubbish, tools and equipment.

2 Waste Management: separate waste materials for reuse and recycling.

END OF SECTION
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PART 1 - GENERAL

1.1

REFERENCES

1.2

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

ASTM International

A ASTM A653/A653M-18, Standard Specification for Steel Sheet, Zinc Coated
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip
Process.

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

A SMACNA 008-2008, IAQ Guideline for Occupied Buildings Under
Construction, 2nd Edition.

2 SMACNA 016-2012, HVAC Air Duct Leakage Test Manual, 2nd Edition.

3 SMACNA 1966-2005, HVAC Duct Construction Standards - Metal and
Flexible, 3rd Edition.

ACTION AND INFORMATIONAL SUBMITTALS

1.3

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

Product Data:

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

Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or
licensed in Province of Ontario, Canada.

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

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 -
Common Product Requirements and with manufacturer's written instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.
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3

Storage and Handling Requirements:

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

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

3 Replace defective or damaged materials with new.

PART 2 - PRODUCTS

2.1 SEAL CLASSIFICATION
A Classification as follows:
Maximum Pressure Pa SMACNA Seal Class
500 C
250 C
125 C
125 Unsealed
2 Seal classification:
A Class A: longitudinal seams, transverse joints, duct wall penetrations and
connections made with airtight sealant and tape.
2 Class B: longitudinal seams, transverse joints and connections made airtight
with sealant, tape or combination thereof.
3 Class C: transverse joints and connections made air tight with gasket,
sealant, tape or combination thereof. Longitudinal seams unsealed.
4 Unsealed seams and joints.
2.2 SEALANT
A Sustainability Characteristics:
A Adhesives and sealants: in accordance with Section 07 92 00 - Joint
Sealants.
2 Sealant: oil resistant, water borne, polymer type flame resistant duct sealant.
Temperature range of -30°C to +93°C.
2.3 TAPE
A Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.
2.4 DUCT LEAKAGE

In accordance with SMACNA 016.
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2.5

FITTINGS

2.6

Fabrication: to SMACNA.

Radiused elbows:

A 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.

Branches:

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

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

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

4 Main duct branches: with splitter damper.

Transitions:
A Diverging: 20° maximum included angle.
2 Converging: 30° maximum included angle.

Offsets:
A Full radiused elbows as indicated.

Obstruction deflectors: maintain full cross-sectional area.
A Maximum included angles: as for transitions.

FIRE STOPPING

2.7

Retaining angles around duct, on both sides of fire separation.

Fire stopping material and installation must not distort duct.

GALVANIZED STEEL

Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.
Thickness, fabrication and reinforcement: to ASHRAE & SMACNA.

Joints: to ASHRAE, SMACNA or proprietary manufactured duct joint. Proprietary
manufactured flanged duct joint to be considered to be a class A seal.

Section 23 31 13.01
METAL DUCTS - LOW PRESSURE to 500 PA
Page 3
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PART 3 - EXECUTION

3.1 EXAMINATION
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.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.
3 Proceed with installation only after unacceptable conditions have been
remedied and after receipt of written approval to proceed from Departmental
Representative.
3.2 GENERAL
Do work in accordance with ASHRAE & SMACNA as indicated.
Do not break continuity of insulation vapour barrier with hangers or rods.
A Insulate strap hangers 100 mm beyond insulated duct. Ensure diffuser is
fully seated.
Support risers in accordance with ASHRAE & SMACNA.
Install breakaway joints in ductwork on sides of fire separation.
Install proprietary manufactured flanged duct joints in accordance with
manufacturer's instructions.
Manufacture duct in lengths and diameter to accommodate installation of acoustic
duct lining.
3.3 HANGERS

Strap hangers: install in accordance with SMACNA.
Angle hangers: complete with locking nuts and washers.

Hanger spacing: in accordance with ASHRAE & SMACNA as follows:

Duct Size Spacing
(mm) (mm)
to 1500 3000

1501 and over 2500
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Apply sealant in accordance with SMACNA and to manufacturer's

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

3.4 SEALING AND TAPING
recommendations.
recommendations.

3.5 CLEANING

Progress Cleaning:
A Leave Work area clean at end of each day.

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

END OF SECTION
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PART 1 - GENERAL

1.1

REFERENCE STANDARDS

1.2

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

ASTM International

A ASTM A653/A653M-18, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip
Process. (Metric).

ACTION AND INFORMATIONAL SUBMITTALS

1.3

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

Product Data:

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

Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or
licensed in Province of Ontario, Canada.

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

DELIVERY, STORAGE AND HANDLING

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

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

Storage and Handling Requirements:

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

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

3 Replace defective or damaged materials with new.
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PART 2 - PRODUCTS
2.1 DUCTWORK
A Material:
A Galvanized steel with Z90 designation zinc coating lock forming quality: to
ASTM A653/A653M.
2 Thickness: to SMACNA.
2 Construction: round
A Ducts: factory fabricated, spiral wound, with matching fittings and specials to
SMACNA.
2 Transverse joints up to 900 mm: slip type with tape and sealants.
3 Transverse joints over 900 mm: Vanstone.
4 Fittings:
A Elbows: smooth radius (for 90°) 3 piece (for 45°. Centreline radius: 1.5
x diameter.
2 Branches: conical transition with conical branch at 45° and 45° elbow.
3 Fire stopping:
A 50 x 50 x 3 mm retaining angles around duct, on both sides of fire
separation.
2 Fire stopping material must not distort duct.
2.2 SEAL CLASSIFICATION
A Classification as follows:
Maximum Pressure Pa  SMACNA Seal Class
2500 A

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

2.3 SEALANT

A Sustainability Characteristics:
A Adhesives and sealants: VOC limit 250 g/L maximum to SCAQMD Rule
1168 GS-36.

2 Oil resistant, polymer type flame resistant high velocity duct sealing compound.
A Temperature range of -30°C to +93°C.

24 TAPE

A Tape: polyvinyl treated, open weave fibre glass, 50 mm wide.
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2.5 HANGERS AND SUPPORTS

A Hangers and supports:
A Band hangers: use on round and oval ducts up to 500 mm diameter, of same
material as duct.
2 Hangers: galvanized steel angle with galvanized steel rods to ASHRAE and
SMACNA.
3 Upper hanger attachments:
A For concrete: manufactured concrete inserts.

PART 3 - EXECUTION

3.1 EXAMINATION

A 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.

A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.
3 Proceed with installation only after unacceptable conditions have been
remedied and after receipt of written approval to proceed from Departmental
Representative.
3.2 GENERAL

A Do work in accordance with ASHRAE and SMACNA.

2 Do not break continuity of insulation vapour barrier with hangers or rods.
A Insulate band hangers 100 mm beyond insulated duct.
3 Install breakaway joints in ductwork on sides of fire separation.
3.3 HANGERS

A Band hangers: install in accordance with SMACNA.
2 Angle hangers: complete with locking nuts and washers.

3 Hanger spacing: in accordance with ASHRAE and SMACNA.

3.4 SEALING AND TAPING

A Apply sealant in accordance with SMACNA and to manufacturer's
recommendations.
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2 Bed tape in sealant and recoat with minimum of one coat of sealant to
manufacturer's recommendations.

3.5 CLEANING

A Progress Cleaning:
A Leave Work area clean at end of each day.

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

END OF SECTION
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PART 1 - GENERAL

1.1

REFERENCE STANDARDS

1.2

Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
A SMACNA 1966-2005, HVAC Duct Construction Standards - Metal and
Flexible, 3rd Edition.

ACTION AND INFORMATIONAL SUBMITTALS

1.3

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

Product Data:

A 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:

A Flexible connections.
2 Duct access doors.

DELIVERY, STORAGE AND HANDLING

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

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

Storage and Handling Requirements:

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

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

3 Replace defective or damaged materials with new.

PART 2 - PRODUCTS

2.1

GENERAL

2.2

Manufacture in accordance with SMACNA 1966.

FLEXIBLE CONNECTIONS

Frame: galvanized sheet metal frame with fabric clenched by means of double
locked seams.
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2 Material:

A Fire resistant, self extinguishing, neoprene coated glass fabric, temperature
rated at -40°C to +90°C, density of 1.3 kg/m’.
2.3 ACCESS DOORS IN DUCTS

A Non-Insulated Ducts: sandwich construction of same material as duct, one sheet
metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle
frame.

2 Insulated Ducts: sandwich construction of same material as duct, one sheet metal

thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame
and 25 mm thick rigid glass fibre insulation.

3 Gaskets: neoprene.

4 Hardware:
A Up to 300 x 300 mm: two sash locks complete with safety chain.
2 Hold open devices.

PART 3 - EXECUTION

3.1 EXAMINATION

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

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

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

3.2 INSTALLATION
A Flexible Connections:
A Install in following locations:
A Inlets and outlets to supply air units and fans.
2 Inlets and outlets of exhaust and return air fans.

3 As indicated.

Length of connection: 100 mm.

Minimum distance between metal parts when system in operation: 75 mm.
Install in accordance with recommendations of SMACNA.

When fan is running:

A Ducting on sides of flexible connection to be in alignment.

arwi
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2 Ensure slack material in flexible connection.
2 Access Doors and Viewing Panels:
A Size:
A 300 x 300 mm for servicing entry.
2 Locations:
A Fire and smoke dampers.
2 Control dampers.
3 Devices requiring maintenance.
4 Required by code.
5 Elsewhere as indicated.
3.3 CLEANING
A Progress Cleaning:
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment.

END OF SECTION



Project R.081640.020 Section 23 33 14

DAMPERS - BALANCING
Page 1

PART 1 - GENERAL

1.1

REFERENCE STANDARDS

1.2

Sheet Metal and Air Conditioning National Association (SMACNA)
A SMACNA 1966-2005, HVAC Duct Construction Standards, Metal and
Flexible, 3rd Edition.

ACTION AND INFORMATIONAL SUBMITTALS

1.3

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

Product Data:

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

CLOSEOUT SUBMITTALS

1.4

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

Operation and Maintenance Data: submit operation and maintenance data for
dampers for incorporation into manual.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 -
Common Product Requirements and with manufacturer's written instructions.

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

Storage and Handling Requirements:

A 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 dampers from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

PART 2 - PRODUCTS

2.1

GENERAL

A

Manufacture to SMACNA standards.
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2.2

SINGLE BLADE DAMPERS

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

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

Locking quadrant with shaft extension to accommodate insulation thickness.
Inside and outside nylon bronze end bearings.

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

PART 3 - EXECUTION

3.1

EXAMINATION

3.2

Verification of Conditions: verify that conditions of substrate previously installed

under other Sections or Contracts are acceptable for damper installation in

accordance with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

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

INSTALLATION

Install where indicated.

Install in accordance with recommendations of SMACNA and in accordance with
manufacturer's instructions.

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

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

Dampers: vibration free.
Ensure damper operators are observable and accessible.

Corrections and adjustments conducted by Departmental Representative.
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3.3 CLEANING
A Progress Cleaning:
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment.

END OF SECTION
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PART 1 - GENERAL

1.1 REFERENCE STANDARDS

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

A SMACNA 008-2008, IAQ Guideline for Occupied Buildings under
Construction, 2nd Edition.

2 SMACNA 1966-2005, HVAC Duct Construction Standards - Metal and
Flexible, 3rd Edition

Underwriters' Laboratories of Canada (ULC)

A CAN/ULC S110-13, Standard Methods of Tests for Air Ducts.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

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

Product Data:

A 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:

A Thermal properties.
2 Friction loss.

3 Acoustical loss.

4 Leakage.

5 Fire rating.

Test and Evaluation Reports:

A Catalogue or published ratings to be those obtained from tests carried out by
manufacturer or independent testing agency signifying adherence to codes
and standards.

1.3 DELIVERY, STORAGE AND HANDLING

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

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

Storage and Handling Requirements:

A 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 flexible ducts from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.
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PART 2 - PRODUCTS

2.1

GENERAL

2.2

Factory fabricated to CAN/ULC S110.

Pressure drop coefficients listed below are based on relative sheet metal duct
pressure drop coefficient of 1.00.

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

METALLIC - INSULATED

Type 1: spiral wound flexible aluminum, with factory applied, 37 mm thick flexible
glass fibre thermal insulation with vapour barrier and aluminum jackets as indicated.

Performance:
A Factory tested to 2.5 kPa without leakage.
2 Maximum relative pressure drop coefficient: 3.

PART 3 - EXECUTION

3.1 EXAMINATION
Verification of Conditions: verify that conditions of substrate previously installed
under other Sections or Contracts are acceptable for flexible ducts installation in
accordance with manufacturer's written instructions.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.
3 Proceed with installation only after unacceptable conditions have been
remedied and after receipt of written approval to proceed from Departmental
Representative.
3.2 DUCT INSTALLATION
Install in accordance with: SMACNA.
Maximum flexible ductwork length: 1.5 m.
3.3 CLEANING

Progress Cleaning:
A Leave Work area clean at end of each day.
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2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment.

END OF SECTION
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PART 1 - GENERAL

1.1 REFERENCES

A ASTM International

A ASTM C177-13, Standard Test Method for Steady-State Heat Flux
Measurements and Thermal Transmission Properties by Means of the
Guarded-Hot-Plate Apparatus.

2 ASTM C423-17, Standard Test Method for Sound Absorption and Sound
Absorption Coefficients by the Reverberation Room Method.

.3 ASTM C916-14, Standard Specification for Adhesives for Duct Thermal
Insulation.

4 ASTM C1071-16, Standard specification for Fibrous Glass Duct Lining
Insulation (Thermal and Sound Absorbing Material).

5 ASTM C1338-14, Standard Test Method for Determining Fungi Resistance of
Insulation Materials and Facings.

.6 ASTM G21-15, Standard Practice for Determining Resistance of Synthetic
Polymeric Materials to Fungi.

2 National Fire Protection Association (NFPA)
A NFPA (Fire) 90A, Standard for the Installation of Air Conditioning and
Ventilating Systems, 2018 Edition.
2 NFPA (Fire) 90B, Standard for the Installation of Warm Air Heating and Air
Conditioning Systems, 2018 Edition.

3 North American Insulation Manufacturers Association (NAIMA)
A NAIMA AH116-2002, Fibrous Glass Duct Construction Standards.

4 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)
A SMACNA 008-2012, IAQ Guideline for Occupied Buildings Under
Construction, 2nd Edition.
2 SMACNA 1966-2005, HVAC Duct Construction Standards, Metal and
Flexible, 3rd Edition.

5 Underwriter's Laboratories of Canada (ULC)

A CAN/ULC-S102-10, Standard Method of Test for Surface Burning
Characteristics of Building Materials and Assemblies.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

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

2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets
for duct liners and include product characteristics, performance criteria,
physical size, finish and limitations.
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Operation and Maintenance Data: submit operation and maintenance data for duct

Deliver, store and handle materials in accordance with Section 01 61 00 -
Common Product Requirements and with manufacturer's written instructions.

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

1.3 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00 - Closeout Submittals.
2
liners for incorporation into manual.
1.4 DELIVERY, STORAGE AND HANDLING
A
2
packaging, labelled with manufacturer's name and address.
3 Storage and Handling Requirements:

A 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 duct liners from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

PART 2 - PRODUCTS

2.1 DUCT LINER
A General:
A Mineral Fibre duct liner: air surface coated mat facing.
2 Flame spread rating shall not exceed 25. Smoke development rating shall

2

3

not exceed 50 when tested in accordance with CAN/ULC-S102 and NFPA
(Fire) 90A & NFPA (Fire) 90B.

3 Recycled Content: EcoLogo certified with minimum 35% by weight recycled
content.

4 Fungi resistance: to ASTM C1338 & ASTM G21.

Rigid:

A Use on flat surfaces where indicated.

2 25 mm thick, to ASTM C1071 Type 2, fibrous glass rigid board duct liner.
3 Density: 48 kg/m® minimum.

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

when tested in accordance with ASTM C177, at 24°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.

Ve Recycled Content: EcoLogo certified containing minimum 45% by weight
recycled content.

Flexible:
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2.2

Use on round or oval surfaces surfaces indicated.

25 mm thick, to ASTM C1071 Type 1, fibrous glass blanket duct liner.
Density: 24 kg/m® minimum.

Thermal resistance to be minimum 0.37 (m?.°C)/W for 12 mm thickness
when t°Cted in accordance with ASTM C177, at 24 mean temperature.
Maximum velocity on coated air side: 25.4 m/s.

Minimum NRC of 0.65 at 25 mm thickness based on Type A mounting to
ASTM C423.

Moo

o wn

ADHESIVE

2.3

Adhesive: to NFPA (Fire) 90A, NFPA (Fire) 90B and ASTM C916.

Flame spread rating shall not exceed 25. Smoke development rating shall not
exceed 50. Temperature range -29°C to +93°C.

Water-based fire retardant type.

FASTENERS

24

Weld pins 2.0 mm diameter, length to suit thickness of insulation. Metal retaining
clips, 32 mm square.

JOINT TAPE

2.5

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

SEALER

Meet requirements of NFPA (Fire) 90A and NFPA (Fire) 90B.

Flame spread rating shall not exceed 25. Smoke development rating shall not
exceed 50. Temperature range -68°C to +93°C.

PART 3 - EXECUTION

3.1

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed

under other Sections or Contracts are acceptable for duct liner installation in

accordance with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.
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3.2

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

GENERAL

3.3

Do work in accordance with SMACNA HVAC Duct Construction Standard, NAIMA
AH116 and as indicated except as specified otherwise.

Line inside of ducts where indicated.

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

DUCT LINER

3.4

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

A Fasten to interior sheet metal surface with 100% coverage of adhesive to
ASTM C916.
A Exposed leading edges and transverse joints to be factory coated or

coated with adhesive during fabrication.

2 In addition to adhesive, install weld pins not less than 2 rows per surface and
not more than 425 mm on centres, to compress duct liner sufficiently to hold
it firmly in place.

In systems, where air velocities exceeds 20.3 m/s, install galvanized sheet metal
noising to leading edges of duct liner.

JOINTS

3.5

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:

A Bed tape in sealer.

2 Apply 2 coats of sealer over tape.

Replace damaged areas of liner at discretion of Departmental Representative.
Protect leading and trailing edges of duct sections with sheet metal nosing having

15 mm overlap and fastened to duct.

CLEANING

Progress Cleaning:
A Leave Work area clean at end of each day.
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2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment.

END OF SECTION
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PART 1 - GENERAL

1.1

REFERENCES

1.2

National Fire Protection Association (NFPA)
A NFPA (Fire) 90A, Standard for the Installation of Air Conditioning and
Ventilating Systems, 2018 Edition.

Underwriter's Laboratories (UL)
A UL 181, Factory-Made Air Ducts and Air Connectors.

ACTION AND INFORMATIONAL SUBMITTALS

1.3

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

Product Data:

A 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.

Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or
licensed in Province of Ontario, Canada.
2 Indicate the following:
A Capacity.
2 Pressure drop.
3 Noise rating.
4 Leakage.

CLOSEOUT SUBMITTALS

1.4

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

Operation and Maintenance Data: submit operation and maintenance data for air
terminal units for incorporation into manual.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 -
Common Product Requirements and with manufacturer's written instructions.

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

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

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

3 Replace defective or damaged materials with new.

PART 2 - PRODUCTS

A 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

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

2.1 SYSTEM DESCRIPTION
Performance Requirements:
and standards.
2.2 MANUFACTURED UNITS
2.3 VARIABLE VOLUME BOXES

Pressure independent factory reset to air flow between zero minimum and
maximum air volume.

Sizes, capacities, differential pressures and sound ratings: as indicated on
drawings. Adjust VAV box maximum to suit diffuser airflow, minimum to 20% of
maximum. VAV box sizes to match neck sizes shown on drawings.

Differential pressure not to exceed 25 Pa at inlet air velocity of 10 m/s.

Maximum discharge & radiated sound power levels to meet NC 25 at design point.

Complete with:

A Operator and controller: DDC, field mounted by base building Controls
Contractor.

2 Sound attenuator.

3 DDC controller to operate damper operator between maximum or minimum
air

Minimum 35 kPa reset span.

Adjustable reset start point.

Operator to be field mounted and calibrated:
A Gauge taps for balancing with standard pressure gauge.
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24

2

Controller to have adjustable flow settings.

9 Casing: constructed of galvanized steel, internally lined with 25 mm, 0.7 kg density

fibrous glass, to UL 181 and NFPA (Fire) 90A. Mount control components inside
protective metal shroud.

.10  Damper: galvanized 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.

FAN POWERED BOXES

A

A General:

Constant volume type, primary air assembly, pressure independent with
reset to any air flow between zero maximum and air volume as indicated.

2 DDC controller to operate damper operator between independent of
maximum or minimum air volume settings.

3 DDC operator and controller to be supplied & field mounted by base building
controls contractor.

4 Field calibration and readjustment of air volume as follows:

A Gauge tops for balancing with standard pressure gauge.
2 Adjustable flow settings.

5 Casing: galvanized steel, internally lined with 25 mm, 0.7 kg density fibrous
glass, to UL 181 and NFPA (Fire) 90A. Mount control components inside
protective metal shroud.

.6 Damper: galvanized 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.

Ve Complete with:

A Sound attenuator.

.8 Maximum discharge & radiated sound power levels to meet NC 25 at design

point.
2 Fan section:

A CSA certified.

2 Forward curved, centrifugal, direct drive, permanently lubricated ECM motor,
internally suspended and isolated from casing on rubber-in-shear isolators
complete with access panel.

3 Fan controls sealed from primary air flow.

4 Electrical characteristics: as per schedule.
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PART 3 - EXECUTION

3.1

EXAMINATION

3.2

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.

N
2

3

Visually inspect substrate in presence of Departmental Representative.
Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

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

INSTALLATION

3.3

Install in accordance with manufacturers recommendations.

Support independently of ductwork.

Install with at least 1000 mm of flexible inlet ducting and minimum of four duct
diameters of straight inlet duct, same size as inlet.

Locate controls, dampers and access panels for easy access.

CLEANING

Progress Cleaning: clean in accordance with Section 01 00 10 - General
Instructions.

A

Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment in accordance with Section 01 00 10 - General Instructions.

END OF SECTION
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PART 1 - GENERAL

1.1 ACTION AND INFORMATIONAL SUBMITTALS

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

2 Product Data:
A 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:
A Capacity.
2 Throw and terminal velocity.
3 Noise criteria.
4 Pressure drop.
5 Neck velocity.
1.2 MAINTENANCE MATERIAL SUBMITTALS
A Extra Materials:
A Provide maintenance materials in accordance with Section 01 78 00 -
Closeout Submittals.
2 Include:
A Keys for volume control adjustment.
2 Keys for air flow pattern adjustment.
1.3 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with Section 01 61 00 -

Common Product Requirements and 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:
A 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 diffuser, registers and grilles from nicks, scratches, and
blemishes.
3 Replace defective or damaged materials with new.
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PART 2 - PRODUCTS

2.1

SYSTEM DESCRIPTION

2.2

Performance Requirements:

A 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.

GENERAL

2.3

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

Frames:

A Full perimeter gaskets.

2 Plaster frames where set into plaster or gypsum board and as specified.
3 Concealed fasteners.

Concealed manual volume control damper operators.

Colour: standard.

MANUFACTURED UNITS

24

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

RETURN AND EXHAUST GRILLES AND REGISTERS

2.5

Type RG1/TG1: Aluminum, 13 x 13 mm egg crate type face bars, size s indicated
on drawings, with drywall frame in drywall areas. Finish: White.

DIFFUSERS

General: Volume control dampers with flow straightening devices and gaskets.
Type SD: Existing to be relocated/reused.

Type SD-1: Steel, square type, 300 mm x 300 mm, having fixed pattern, lay-in
mounted. Finish: Off-White.

Type SD-2: Aluminum, linear diffuser, 1500 mm long, 2 x 25 mm slots, 2-way
adjustable aluminum pattern controllers, off-white finish, with build-up sloped
shouldered insulated plenum, T-bar mounting.
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PART 3 - EXECUTION

3.1 EXAMINATION
Verification of Conditions: verify that conditions of substrate previously installed
under other Sections or Contracts are acceptable for diffuser, register and grille
installation in accordance with manufacturer's written instructions.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.
3 Proceed with installation only after unacceptable conditions have been
remedied and after receipt of written approval to proceed from Departmental
Representative.
3.2 INSTALLATION
Install in accordance with manufacturers instructions.
Install with cadmium plated screws in countersunk holes where fastenings are
visible.
3.3 CLEANING

Progress Cleaning:
A Leave Work area clean at end of each day.

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

END OF SECTION



