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1.2

1.3

14

15

1.6
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General

WORK COVERED BY CONTRACT DOCUMENTS

Work of this Contract comprises the interior renovations for a storage room of The
Facility Building located in Igaluit Nunavut. The work will be done in a single phase on
weekends. This work includes; labour, materials and shipping of materials, in accordance
with the contract documents and as further described herein.

SCOPE OF WORK

Extend existing ductwork from bulkhead and add new diffusers 1-201

Remove existing foil face insulation from all outside air ducts and re-insulated with new
PVC face insulation

Install new ventilation system into room 1-203

WORK SEQUENCE

Building will remain occupied during the renovation.

Co-ordinate Progress Schedule with Departmental Representative and consultant.
Maintain fire access/control

The work will be done in phases one phase being completed and certified prior to the
second phase being started.

SITE VERIFICATION

Upon award of the contract contractor is to schedule a site trip to site verify all sizes and
dimensions. No additional fees will be considered for materials brought onto site of the
wrong size.

PROTECTION OF REMAINING FIXTURES AND CABINETRY

The contractor is to document photo the condition of the existing cabinetry and fixtures at
takeover of the area of work and supply a digital copy to the consultant.

The contractor is responsible for the protection of all damage caused during the
construction process and it will be the responsibility of the contractor to make good to the
acceptance of the Project Manager and Consultant.

CONTRACTOR USE OF PREMISES

Limit use of premises for storage, and for access to allow:

1 Owner Occupancy
2 Work by other Contractors
3 Public Usage

Keep clear products or equipment which may interfere with operation of Building or
other contractors.

Assume responsibility for the protection and safekeeping of products under this contract.
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A4 Co-ordinate use of premises under direction of Consultant and Departmental
Representative.

5 Obtain and pay for use of additional storage or work areas needed for operations under
this Contract as required.

.6 Ensure safe practices and work area to prevent injury or damage to portions of existing
work which remain.

v Repair or replace portions of existing work which have been altered during construction
operations to match existing or adjoining work, as directed by Consultant.

1.7 OWNER OCCUPANCY

A Owner will occupy premises during entire construction period for execution of normal
operations

2 Co-Operate with Owner in scheduling operations to minimize conflict and to facilitate
owner usage.

1.8 EXISTING SERVICES

1 Notify Consultant and utility companies of intended interruption of services and obtain
required permission. Pay fees and obtain certificates and permits required.

2 Where Work involves breaking into or connecting to existing services, give 72 hours
notice for necessary interruption of mechanical or electrical service throughout course of
work. Minimize duration of interruptions. Carry out work at times as directed by
governing authorities with minimum disturbance to pedestrian, vehicular traffic and
tenant operations.

Provide alternative routes for personnel and vehicular traffic (if required).
Establish location and extent of service lines in area of work before starting Work. Notify
Consultant of findings.

5 Submit schedule to and obtain approval from Consultant and building operations for any
shut-down or closure of active service or facility including power and communications
services. Adhere to approved schedule and provide notice to affected parties.

.6 Provide temporary services when directed by Consultant or as required to maintain
critical building and tenant systems.

T Provide adequate bridging over trenches which cross sidewalks or roads to permit normal
traffic.

8 Where unknown services are encountered, immediately advise Consultant and confirm
findings in writing.

9 Protect, relocate or maintain existing active services. When inactive services are
encountered, inform consultant and owner prior to capping off in manner approved by
authorities having jurisdiction.

.10 Record locations on as-built drawings of maintained, re-routed and abandoned service
lines.

A1 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and

Enclosures
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1.9 DOCUMENTS REQUIRED
1 Maintain at job site, one copy each document as follows:

Contract Drawings.

Specifications.

Addenda.

Reviewed Shop Drawings.

List of Outstanding Shop Drawings.
Change Orders.

Other Modifications to Contract.
Field Test Reports.

Copy of Approved Work Schedule.

© oo N WN R

10 Health and Safety Plan and Other Safety Related Documents.
A1 Other documents as specified.
1.10 CODES AND STANDARDS
A Materials shall be new and work shall conform to the minimum applicable

standards of the Canadian General Standards board, the Canadian Standards
Association, The National Building Code of Canada 2010, and all applicable
Territorial and Municipal codes, and all standards listed below. In the case of
conflict or discrepancy the most stringent requirement shall apply.

2 Meet or exceed requirements of contract documents, specified standards, codes
and referenced documents.

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

11

1.2
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14
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1.6

General

ACCESS AND EGRESS

Design, construct and maintain temporary "access to" and "egress from" work areas,
including stairs, runways, ramps or ladders, independent of finished surfaces and in
accordance with relevant municipal, provincial and other regulations.

USE OF SITE AND FACILITIES

Execute work with least possible interference or disturbance to normal use of premises.
Make arrangements with Departmental Representative to facilitate work as stated.

Maintain existing services to building and provide for personnel and vehicle access.
Where security is reduced by work provide temporary means to maintain security.

Closures: protect work temporarily until permanent enclosures are completed.

ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING

Execute work with least possible interference or disturbance to building operations
occupants, public and normal use of premises. Arrange with Departmental Representative
to facilitate execution of work.

EXISTING SERVICES
Notify, utility companies, Consultant, of intended interruption of services and obtain
required permission.

Where Work involves breaking into or connecting to existing services, give Departmental
Representative 72 hours of notice for necessary interruption of mechanical or electrical
service throughout course of work. Keep duration of interruptions minimum. Carry out
interruptions after normal working hours of occupants, preferably on weekends.

SPECIAL REQUIREMENTS

Submit schedule in accordance with Section 01 32 16.07 - Construction Progress
Schedules - Bar (GANTT) Chart.

Ensure that Contractor personnel employed on site become familiar with and obey
regulations including safety, fire, traffic and security regulations.

Keep within limits of work and avenues of ingress and egress.

SECURITY CLEARANCES

Personnel employed on this project will be subject to security check. Obtain clearance, as
instructed, for each individual who will be required to enter premises.
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1.7 BUILDING SMOKING ENVIRONMENT
| Comply with smoking restrictions. Smoking is not allowed on the property.
Part 2 Products
2.1 NOT USED
1 Not Used.
Part 3 Execution
3.1 NOT USED
A Not Used.

END OF SECTION
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Part1 General
11 ON-SITE DOCUMENTS
1 Contract Documents
2 Specifications
3 Addenda
4 Reviewed shop drawings

5 Change orders

6 Other modifications in contract

T Field test reports

8 Copy of approved Work Schedule

9 Manufacturers installation and application instructions
10 Labour conditions and wage schedules

A1 Project Record Documents (for as-built purposes)

A2 Codes and Standards listed in 01 11 00

1.2 ADMINISTRATIVE
1 Attend project meetings throughout the progress of the work at the call of Consultant.
2 Provide physical space and make arrangements for meetings.
3 Consultant will record the meeting minutes. Include significant proceedings and

decisions. Identify actions by parties.

4 Consultant will reproduce and distribute copies of minutes within three regular business
days after meetings and transmit to meeting participants, affected parties not in
attendance, Project Manager, and Contractor.

5 Representative of Contractor, Subcontractor and suppliers attending meetings will be
qualified and authorized to act on behalf of party each represents.

13 PRECONSTRUCTION MEETING

1 After award of Contract, request a meeting of parties in contract to discuss and resolve
administrative procedures and responsibilities. Meeting will be held at the location and
time designated by the departmental representative

17-049-01-30
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2

14

Departmental Representative, Engineer and Consultant, Contractor, major
Subcontractors, will be in attendance. Others may be in attendance at the discretion of the
departmental representative or the Contractor. Representatives of the local Building
Manager may also be in attendance.

Establish time and location of meeting and notify parties concerned minimum 2 days
before meeting.

Agenda to include:

1 Appointment of official representative of participants in the Work.

Schedule of Work: in accordance with Section 01 32 16.07 - Construction
Progress Schedules - Bar (GANTT) Chart.

3 Schedule of submission of shop drawings, samples, colour chips. Submit
submittals in accordance with Section 01 33 00 - Submittal Procedures.

4 Requirements for temporary facilities, site sign, offices, storage sheds, utilities,
fences in accordance with Section 01 52 00 - Construction Facilities.

5 Delivery schedule of specified equipment.

.6 Site security in accordance with Section 01 56 00 - Temporary Barriers and
Enclosures.

T Proposed changes, change orders, procedures, approvals required, mark-up
percentages permitted, time extensions, overtime, administrative requirements.

8 Owner provided products.
9 Record drawings in accordance with Section 01 33 00 - Submittal Procedures
10 Maintenance manuals in accordance with Section 01 78 00 - Closeout Submittals

A1 Take-over procedures, acceptance, warranties in accordance with Section
01 78 00 - Closeout Submittals.

12 Monthly progress claims, administrative procedures, photographs, hold backs.
13 Appointment of inspection and testing agencies or firms.
14 Insurances, transcript of policies.

Comply with Departmental Representative’s allocation of mobilization areas of site; for
field offices and sheds, for access, traffic and parking facilities.

During construction coordinate use of site and facilities through Departmental
Representatives procedures for intra-project communications: submittals, reports and
records, schedules, coordination of drawings, recommendations, and resolution of
ambiguities and conflicts.

Comply with instruction of consultant for use of Temporary utilities and construction
facilities.

Coordinate field engineering and layout work with consultant.

PROGRESS MEETINGS

During course of Work at the discretion of the Consultant and Departmental
Representative.
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2 Representatives of the Contractor, major Subcontractors involved in the work and other
as required and decided upon by the Departmental Representative or Contractor are to be
in attendance. Contractor to notify all sub-contractors.

3 Consultant will notify contractor min 5 days prior to meetings

A4 Consultant to record minutes of meetings and circulate to attending parties and affected
parties not in attendance within 5 days after meeting.

5 Agenda to include the following:

Review, approval of minutes of previous meeting.

Review of Work progress since previous meeting.

Field observations, problems, conflicts.

Problems which impede construction schedule.

Review of off-site fabrication delivery schedules.

Corrective measures and procedures to regain projected schedule.
Revision to construction schedule.

Progress schedule, during succeeding work period.

Review submittal schedules: expedite as required.

Maintenance of quality standards.

Review proposed changes for affect on construction schedule and on completion
date.

A2 Other business.

© oo N Ur W
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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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Part1 General

11 DEFINITIONS

1.2

Activity: element of Work performed during course of Project. Activity normally has
expected duration, and expected cost and expected resource requirements. Activities can
be subdivided into tasks.

Bar Chart (GANTT Chart): graphic display of schedule-related information. In typical
bar chart, activities or other Project elements are listed down left side of chart, dates are
shown across top, and activity durations are shown as date-placed horizontal bars.
Generally Bar Chart should be derived from commercially available computerized project
management system.

Baseline: original approved plan (for project, work package, or activity), plus or minus
approved scope changes.

Construction Work Week: Monday to Friday, inclusive, will provide five day work week
and define schedule calendar working days as part of Bar (GANTT) Chart submission.

Duration: number of work periods (not including holidays or other nonworking periods)
required to complete activity or other project element. Usually expressed as workdays or
workweeks.

Master Plan: summary-level schedule that identifies major activities and key milestones.
Milestone: significant event in project, usually completion of major deliverable.

Project Schedule: planned dates for performing activities and the planned dates for
meeting milestones. Dynamic, detailed record of tasks or activities that must be
accomplished to satisfy Project objectives. Monitoring and control process involves
using Project Schedule in executing and controlling activities and is used as basis for
decision making throughout project life cycle.

Project Planning, Monitoring and Control System: overall system operated by RCMP to
enable monitoring of project work in relation to established milestones.

REQUIREMENTS

Ensure Master Plan and Detail Schedules are practical and remain within specified
Contract duration.

Construction Progress Schedule to be Completed in Microsoft Project or Similar
Software.

Plan to complete Work in accordance with prescribed milestones and time frame.

Limit activity durations to maximum of approximately 10 working days, to allow for
progress reporting.
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5 Ensure that it is understood that Award of Contract or time of beginning, rate of progress,

13

14

15

1.6

1.7

1.8

Interim Certificate and Final Certificate as defined times of completion are of essence of
this contract.

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

Submit to Consultant within 5 working days of Award of Contract as Master Plan for
planning, monitoring and reporting of project progress.

Submit Project Schedule to Consultant within 5 working days of receipt of acceptance
of Master Plan.

PROJECT MILESTONES

MASTER PLAN

Structure schedule to allow orderly planning, organizing and execution of Work as Bar
Chart (GANTT).

Consultant will review and return revised schedules within 5 working days.
Revise impractical schedule and resubmit within 5 working days.

Accepted revised schedule will become Master Plan and be used as baseline for updates.

PROJECT SCHEDULE
Develop detailed Project Schedule derived from Master Plan.

PROJECT SCHEDULE REPORTING

Update Project Schedule on weekly basis reflecting activity changes and completions, as
well as activities in progress.

Include as part of Project Schedule, narrative report identifying Work status to date,
comparing current progress to baseline, presenting current forecasts, defining problem
areas, anticipated delays and impact with possible mitigation.

PROJECT MEETINGS

Discuss Project Schedule at regular site meetings, identify activities that are behind
schedule and provide measures to regain slippage. Activities considered behind schedule
are those with projected start or completion dates later than current approved dates shown
on baseline schedule.

Weather related delays with their remedial measures will be discussed and negotiated.
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Chart
Page 3 of 3

Part 2 Products

2.1 NOT USED
A Not used.

Part 3 Execution

3.1 NOT USED
A Not used.

END OF SECTION

17-049-01-30



RCMP "V Division Section 01 33 00
MECHANICAL UPGRADES Submittal Procedures
IQALUIT - FACILITY BUILDING Page 1 of 4
IQALUIT, NUNAVUT

Part 1

11

1.2

.10

General

ADMINISTRATIVE

Submit to Consultant submittals listed for review. Submit promptly and in orderly
sequence to not cause delay in Work. Failure to submit in ample time is not considered
sufficient reason for extension of Contract Time and no claim for extension by reason of
such default will be allowed.

Do not proceed with Work affected by submittal until review is complete.
Present shop drawings, product data, samples and mock-ups in imperial units.

Where items or information is not produced in imperial units converted values are
acceptable.

Review submittals prior to submission to Consultant. This review represents that
necessary requirements have been determined and verified, or will be, and that each
submittal has been checked and co-ordinated with requirements of Work and Contract
Documents. Submittals not stamped, signed, dated and identified as to specific project
will be returned without being examined and considered rejected.

Notify Consultant, in writing at time of submission, identifying deviations from
requirements of Contract Documents stating reasons for deviations.

Verify field measurements and affected adjacent Work are co-ordinated.

Contractor's responsibility for errors and omissions in submission is not relieved by
Engineer's, Consultant's review of submittals.

Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Consultant review.

Keep one reviewed copy of each submission on site.

SHOP DRAWINGS AND PRODUCT DATA

The term "shop drawings" means drawings, diagrams, illustrations, schedules,
performance charts, brochures and other data which are to be provided by Contractor to
illustrate details of a portion of Work.

Submit shop drawings bearing stamp and signature of qualified professional engineer
registered or licensed in the Northwest Territories, Canada this is only required when
requested.

Indicate materials, methods of construction and attachment or anchorage, erection
diagrams, connections, explanatory notes and other information necessary for completion
of Work. Where articles or equipment attach or connect to other articles or equipment,
indicate that such items have been co-ordinated, regardless of Section under which
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adjacent items will be supplied and installed. Indicate cross references to design drawings
and specifications.

A4 Allow 14 days for Consultant's review of each submission.
5 Adjustments made on shop drawings by Consultant are not intended to change Contract

Price. If adjustments affect value of Work, state such in writing to Consultant prior to
proceeding with Work.

.6 Make changes in shop drawings as Consultant may require, consistent with Contract
Documents. When resubmitting, notify Consultant in writing of revisions other than those
requested.

T Accompany submissions with transmittal letter, containing:

1 Date.
2 Project title and number.
3 Contractor's name and address.
A4 Identification and quantity of each shop drawing, product data and sample.
5 Other pertinent data.
8 Submissions include:
1 Date and revision dates.
2 Project title and number.
3 Name and address of:
1 Subcontractor.
2 Supplier.
3 Manufacturer.
4 Contractor's stamp, signed by Contractor's authorized representative certifying

approval of submissions, verification of field measurements and compliance with
Contract Documents.

5 Details of appropriate portions of Work as applicable:
1 Fabrication.

2 Layout, showing dimensions, including identified field dimensions, and
clearances.

Setting or erection details.
Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

Single line and schematic diagrams.
10 Relationship to adjacent work.

© o N o U W

9 After Property Manager's, Engineer's, Consultant's review, distribute copies.
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.10

A1

12

13

14

15

.16

A7

18

19

.20

Submit electronic copy of shop drawings for each requirement requested in specification
Sections and as Consultant and Engineer may reasonably request.

Submit electronic copies of product data sheets or brochures for requirements requested
in specification Sections and as requested by Consultant where shop drawings will not
be prepared due to standardized manufacture of product.

Submit electronic copies of test reports for requirements requested in specification
Sections and as requested by Consultant and Engineer.

1 Report signed by authorized official of testing laboratory that material, product
or system identical to material, product or system to be provided has been tested
in accord with specified requirements.

2 Testing must have been within 3 years of date of contract award for project.

Submit electronic copies of certificates for requirements requested in specification
Sections and as requested by Consultant and Engineer

1 Statements printed on manufacturer's letterhead and signed by responsible
officials of manufacturer of product, system or material attesting that product,
system or material meets specification requirements.

2 Certificates must be dated after award of project contract complete with project
name.

Submit electronic or 3 copies of manufacturers instructions for requirements requested in
specification Sections and as requested by Consultant and Engineer.

1 Pre-printed material describing installation of product, system or material,
including special notices and Material Safety Data Sheets concerning
impedances, hazards and safety precautions.

Submit 3 copies of Manufacturer's Field Reports for requirements requested in
specification Sections and as requested by Consultant and Engineer.

1 Documentation of the testing and verification actions taken by manufacturer's
representative to confirm compliance with manufacturer's standards or
instructions.

Submit 3 copies of Operation and Maintenance Data for requirements requested in
specification Sections and as requested by Consultant and Engineer

Delete information not applicable to project.
Supplement standard information to provide details applicable to project.

If upon review by Consultant and Engineer, no errors or omissions are discovered or if
only minor corrections are made, copies will be returned and fabrication and installation
of Work may proceed. If shop drawings are rejected, noted copy will be returned and
resubmission of corrected shop drawings, through same procedure indicated above, must
be performed before fabrication and installation of Work may proceed.

The review of shop drawings by and Consultant is for sole purpose of ascertaining
conformance with general concept.
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13

14

Part 2

2.1

1 This review shall not mean that Consultant approves detail design inherent in
shop drawings, responsibility for which shall remain with Contractor submitting
same, and such review shall not relieve Contractor of responsibility for errors or
omissions in shop drawings or of responsibility for meeting requirements of
construction and Contract Documents.

2 Without restricting generality of foregoing, Contractor is responsible for
dimensions to be confirmed and correlated at job site, for information that
pertains solely to fabrication processes or to techniques of construction and
installation and for co-ordination of Work of sub-trades.

SAMPLES

Submit for review samples in duplicate as requested in respective specification Sections.
Label samples with origin and intended use.

Deliver samples prepaid to Consultants business address.

Notify Consultant in writing, at time of submission of deviations in samples from
requirements of Contract Documents.

Where colour, pattern or texture is criterion, submit full range of samples.
Adjustments made on samples by Consultant are not intended to change Contract Price.
If adjustments affect value of Work, state such in writing to Consultant prior to

proceeding with Work.

Make changes in samples which Consultant may require, consistent with Contract
Documents.

Reviewed and accepted samples will become standard of workmanship and material
against which installed Work will be verified.

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION
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Part 1

11

1.2

13

14

15

1.6

General

REFERENCES
Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations

Health Canada/Workplace Hazardous Materials Information System (WHMIS)

1 Material Safety Data Sheets (MSDS).
Northwest Territories and Nunavut

1 The Workers Compensation Act latest edition.

SUBMITTALS

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

Submit site-specific Health and Safety Plan: Within 7 days after date of Notice to
Proceed and prior to commencement of Work. Health and Safety Plan must include:

| Results of site specific safety hazard assessment.

2 Results of safety and health risk or hazard analysis for site tasks and operation
found in work plan.

Submit copies of Contractor's authorized representative's work site health and safety
inspection reports to Consultant or authority having jurisdiction, as required.

Submit copies of reports or directions issued by Federal, Provincial and Territorial health
and safety inspectors.

Submit copies of incident and accident reports.

SAFETY ASSESSMENT

Perform site specific safety hazard assessment related to project.

MEETINGS

Schedule and administer Health and Safety meeting with Consultant prior to
commencement of Work.

REGULATORY REQUIREMENTS

Do Work in accordance with Section 01 41 00 - Regulatory Requirements .

GENERAL REQUIREMENTS

Develop written site-specific Health and Safety Plan based on hazard assessment prior to
beginning site Work and continue to implement, maintain, and enforce plan until final
demobilization from site. Health and Safety Plan must address project specifications.
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1.7

18

1.9

1.10

1.11

1.12

Consultant may respond in writing, where deficiencies or concerns are noted and may
request re-submission with correction of deficiencies or concerns.

RESPONSIBILITY

Be responsible for health and safety of persons on site, safety of property on site and for
protection of persons adjacent to site and environment to extent that they may be affected
by conduct of Work.

Comply with and enforce compliance by employees with safety requirements of Contract
Documents, applicable federal, provincial, territorial and local statutes, regulations, and
ordinances, and with site-specific Health and Safety Plan.

COMPLIANCE REQUIREMENTS
Comply with The Workers Compensation Act, Workplace Safety Regulation, Northwest
Territories and Nunavut WSCC - Workers Safety & Compensation Commission.

Comply with Canada Labour Code, Canada Occupational Safety and Health Regulations.

UNFORSEEN HAZARDS

When unforeseen or peculiar safety-related factor, hazard, or condition occur during
performance of Work, follow procedures in place for Employee's Right to Refuse Work
in accordance with Acts and Regulations of Province having jurisdiction and advise
RCMP verbally and in writing.

POSTING OF DOCUMENTS

Ensure applicable items, articles, notices and orders are posted in conspicuous location on
site in accordance with Acts and Regulations of Province having jurisdiction, and in
consultation with Consultant.

CORRECTION OF NON-COMPLIANCE

Immediately address health and safety non-compliance issues identified by authority
having jurisdiction or by Consultant.

Provide Consultant with written report of action taken to correct non-compliance of
health and safety issues identified.

Consultant may stop Work if non-compliance of health and safety regulations is not
corrected.

WORK STOPPAGE

Give precedence to safety and health of public and site personnel and protection of
environment over cost and schedule considerations for Work.
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Section 01 35 29.06
Health And Safety Requirements
Page 3 of 3

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

11

1.2

1.3

14

General

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

INSTALLATION AND REMOVAL
Provide temporary utilities controls in order to execute work expeditiously.

Remove from site all such work after use.

WATER SUPPLY
Water is available for use by the contractor provided by the Building Owner

TEMPORARY HEATING AND VENTILATION

Provide temporary heating as required during construction period, including attendance,
maintenance and fuel.

Construction heaters used inside building must be vented to outside or be non-flameless
type. Solid fuel salamanders are not permitted.

Provide temporary heat and ventilation in enclosed areas as required to:

Facilitate progress of Work.

Protect Work and products against dampness and cold.

Prevent moisture condensation on surfaces.

Provide ambient temperatures and humidity levels for storage, installation and
curing of materials.

5 Provide adequate ventilation to meet health regulations for safe working
environment.

> w Nk

Maintain temperatures of minimum 21 degrees C in areas where construction is in
progress.

Ventilating:

A Prevent accumulations of dust, fumes, mists, vapours or gases in areas occupied
during construction.

2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous
substances into atmosphere of occupied areas.

3 Dispose of exhaust materials in manner that will not result in harmful exposure to
persons.

A4 Ventilate storage spaces containing hazardous or volatile materials.

5 Ventilate temporary sanitary facilities.
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15

1.6

1.7

.10

.6 Continue operation of ventilation and exhaust system for time after cessation of
work process to assure removal of harmful contaminants.

Permanent heating system of building, to be used when available. Be responsible for
damage to heating system if use is permitted.

On completion of Work for which permanent heating system is used, replace filters, clean
furnaces and power vacuum all ductwork inform Consultant of completion.

Ensure Date of Substantial Performance and Warranties for heating system do not
commence until entire system is in as near original condition as possible and is certified
by Consultant.

Maintain strict supervision of operation of temporary heating and ventilating equipment
to:

Conform with applicable codes and standards.
Enforce safe practices.

Prevent abuse of services.

Prevent damage to finishes.

Vent direct-fired combustion units to outside.

s w N

Be responsible for damage to Work due to failure in providing adequate heat and
protection during construction.

TEMPORARY POWER AND LIGHT
Power is available for use by the contractor provided by the Building Owner.

Electrical power and lighting systems installed under this Contract may be used for
construction requirements only with prior approval of consultant provided that guarantees
are not affected. Make good damage to electrical system caused by use under this
Contract. Replace lamps which have been used for more than 3 months.

TEMPORARY COMMUNICATION FACILITIES

Contractor to furnish own Temporary phone, Fax and e-mail.

FIRE PROTECTION

Provide and maintain temporary fire protection equipment during performance of Work
required by insurance companies having jurisdiction and governing codes, regulations
and bylaws.

Burning rubbish and construction waste materials is not permitted on site.

END OF SECTION
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Part 1

11

1.2

13

14

15

1.6

General

SUBMITTALS

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

INSTALLATION AND REMOVAL

Prepare site plan indicating proposed location and dimensions of area to be fenced and
used by contractor, number of trailers used, avenues of ingress/egress to fenced are and
details of fence installation

Indicate use of supplemental or other staging area.
Provide construction facilities in order to execute work expeditiously.
Remove from site all such work after use.

SITE STORAGE/LOADING

Confine work and operations of employees by Contract Documents. Do not unreasonably
encumber premises with products.

Do not load or permit to load any part of Work with weight or force that will endanger
Work.

CONSTRUCTION PARKING

Parking will be permitted on site provided it does not disrupt performance of Work or
impede the operation of the detachment.

Adequate parking must be maintained for public and building occupant access. This area
is already defined and is not to be used for contractor parking.

Provide and maintain adequate access to project site.

EQUIPMENT, TOOL AND MATERIALS STORAGE

Provide and maintain, in clean and orderly condition, lockable weatherproof sheds for
storage of tools, equipment and materials.

Locate materials Required to be stored in weatherproof sheds on site in manner to cause
least interference with work activities.

SANITARY FACILITIES

Provide sanitary facilities for work force in accordance with governing regulations and
ordinances.

17-049-01-30



RCMP "V Division Section 01 52 00

MECHANICAL UPGRADES Construction Facilities
IQALUIT - FACILITY BUILDING Page 2 of 2
IQALUIT, NUNAVUT
2 Post notices and take precautions as required by local health authorities. Keep area and
premises in sanitary condition.
1.7 CLEAN-UP
| Remove construction debris, waste materials, packaging material from work site daily.
2 Clean dirt or mud tracked onto paved or surfaced roadways.
3 Remove materials resulting from demolition as soon as possible from site.
4 Stack stored new or salvaged material not in construction facilities.
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

11

1.2

13

General

REFERENCES

Within text of each specifications section, reference may be made to reference standards.

Conform to these reference standards, in whole or in part as specifically requested in
specifications.

If there is question as to whether products or systems are in conformance with applicable
standards, Project Manager and/or Consultant reserves right to have such products or
systems tested to prove or disprove conformance.

Cost for such testing will be born by Departmental Representative in event of
conformance with Contract Documents or by Contractor in event of non-conformance.

QUALITY

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.

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.

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.

Should disputes arise as to quality or fitness of products, decision rests strictly with
Project Manager based upon requirements of Contract Documents.

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

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.

AVAILABILITY

Immediately upon signing Contract, review product delivery requirements and anticipate
foreseeable supply delays for items. If delays in supply of products are foreseeable, notify
Consultant of such, in order that substitutions or other remedial action may be authorized
in ample time to prevent delay in performance of Work.
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2 In event of failure to notify Consultant at commencement of Work and should it
subsequently appear that Work may be delayed for such reason, Consultant reserves right
to substitute more readily available products of similar character, at no increase in
Contract Price or Contract Time.

1.4 STORAGE, HANDLING AND PROTECTION

| 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.

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.

v 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 Consultant.

9 Touch-up damaged factory finished surfaces to Consultants satisfaction. Use touch-up
materials to match original. Do not paint over name plates.

15 TRANSPORTATION
1 Pay costs of transportation of products required in performance of Work.
1.6 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 Consultant in writing, of conflicts between specifications and manufacturer's
instructions, so that Project Manager will establish course of action.

3 Improper installation or erection of products, due to failure in complying with these

requirements, authorizes Consultant to require removal and re-installation at no increase
in Contract Price or Contract Time.
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1.7 QUALITY OF WORK
Ensure Quality of Work is of highest standard, executed by workers experienced and
skilled in respective duties for which they are employed. Immediately notify Consultant
if required Work is such as to make it impractical to produce required results.
Do not employ anyone unskilled in their required duties. Consultant reserves the right to
require dismissal from site, workers deemed incompetent or careless.
Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with
the Consultant, whose decision is final.
1.8 CO-ORDINATION
Ensure co-operation of workers in laying out Work. Maintain efficient and continuous
supervision.
Be responsible for coordination and placement of openings, sleeves and accessories.
1.9 CONCEALMENT
In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except
where indicated otherwise.
Before installation inform Consultant if there is interference. Install as directed by
Consultant.
1.10 REMEDIAL WORK
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.
Perform remedial work by specialists familiar with materials affected. Perform in a
manner to neither damage nor put at risk any portion of Work.
1.11 LOCATION OF FIXTURES
Consider location of fixtures, outlets, and mechanical and electrical items indicated as
approximate.
Inform Engineer of conflicting installation. Install as directed.
1.12 FASTENINGS

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

Prevent electrolytic action between dissimilar metals and materials.
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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.

A4 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.

1.13 FASTENINGS - EQUIPMENT

| 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 the end of the bolt shaft.

4 Use plain type washers on equipment, sheet metal and soft gasket lock type washers
where vibrations occur. Use resilient washers with stainless steel.

1.14 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 Engineer.
1.15 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, and/or
building occupants.

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.
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Part 3 Execution
3.1 NOT USED
A Not Used.

END OF SECTION
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Part 1

11

1.2

13

Part 2

2.1

Part 3

3.1

General

LOCATION OF EQUIPMENT AND FIXTURES

Location of equipment, fixtures and outlets indicated or specified are to be considered as
approximate.

Locate equipment, fixtures and distribution systems to provide minimum interference and
maximum usable space and in accordance with manufacturer's recommendations for
safety, access and maintenance.

Inform Consultant of impending installation and obtain approval for actual location.

Submit field drawings to indicate relative position of various services and equipment
when required by Consultant.

RECORDS
Maintain a complete, accurate log of control and survey work as it progresses.

On completion of foundations and major site improvements, prepare a certified survey
showing dimensions, locations, angles and elevations of Work.

Record locations of maintained, re-routed and abandoned service lines.

SUBMITTALS

On request of Departmental Representative or Consultant, submit documentation to
verify accuracy of field engineering work.

Products

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION
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Part 1

11

1.2

13

General

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

Submit written request in advance of cutting or alteration which affects:

1 Structural integrity of elements of project.
2 Integrity of weather-exposed or moisture-resistant elements.
3 Efficiency, maintenance, or safety of operational elements. Note: Fire panel will

alarm when hot cutting is done. Owner and building tenants requires notice
when shutting down fire alarm system to do work. When alarm is off, contractor
will provide fire watch.

4 Visual qualities of sight-exposed elements.
5 Work of Owner or separate contractor.

Include in request:

Identification of project.

Location and description of affected Work.

Statement on necessity for cutting or alteration.
Description of proposed Work, and products to be used.
Alternatives to cutting and patching.

Effect on Work of Owner or separate contractor.
Written permission of affected separate contractor.
Date and time work will be executed.

o ~No e Wi

MATERIALS
Required for original installation.

Change in Materials: Submit request for substitution in accordance with Section 01 33 00
- Submittal Procedures.

PREPARATION

Inspect existing conditions, including elements subject to damage or movement during
cutting and patching.

After uncovering, inspect conditions affecting performance of Work.
Beginning of cutting or patching means acceptance of existing conditions.

Provide supports to assure structural integrity of surroundings; provide devices and
methods to protect other portions of project from damage.
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5 Provide protection from elements for areas which are to be exposed by uncovering work;
maintain excavations free of water.

14 EXECUTION

| Execute cutting, fitting, and patching including excavation and fill, to complete Work.

2 Fit several parts together, to integrate with other Work.

3 Uncover Work to install ill-timed Work.

4 Remove and replace defective and non-conforming Work.

5 Provide openings in non-structural elements of Work for penetrations of mechanical and
electrical Work.

.6 Execute Work by methods to avoid damage to other Work, and which will provide proper
surfaces to receive patching and finishing.

v Employ original installer to perform cutting and patching for weather-exposed and
moisture-resistant elements, and sight-exposed surfaces.

.8 Cut rigid materials using masonry saw or core drill. Pneumatic or impact tools not
allowed on masonry work without prior approval.

9 Restore work with new products in accordance with requirements of Contract
Documents.

10 Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through
surfaces.

A1 At penetration of fire rated wall, ceiling or floor construction, completely seal voids with
firestopping material in accordance with Section 07 8400 — Firestopping, full thickness of
the construction element

A2 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest
intersection. Refinish assemblies by refinishing entire unit.

13 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished areas

except where indicated otherwise.

END OF SECTION
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Part 1

11

1.2

.10

General

PROJECT CLEANLINESS

Maintain Work in tidy condition, free from accumulation of waste products and debris,
including that caused by Owner or other Contractors.

Remove waste materials from site at daily regularly scheduled times or dispose of as
directed by Consultant. Do not burn waste materials on site, unless approved by
Consultant.

Clear snow and ice from access to building, bank/pile snow in designated areas only.

Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.

Dispose of waste materials and debris off site.

Clean interior areas prior to start of finishing work, and maintain areas free of dust and
other contaminants during finishing operations.

Store volatile waste in covered metal containers, and remove from premises at end of
each working day.

Provide adequate ventilation during use of volatile or noxious substances. Use of building
ventilation systems is not permitted for this purpose.

Use only cleaning materials recommended by manufacturer of surface to be cleaned, and
as recommended by cleaning material manufacturer.

Schedule cleaning operations so that resulting dust, debris and other contaminants will
not fall on wet, newly painted surfaces nor contaminate building systems.

FINAL CLEANING

When Work is Substantially Performed remove surplus products, tools, construction
machinery and equipment not required for performance of remaining Work.

Remove waste products and debris other than that caused by others, and leave Work
clean and suitable for occupancy.

Prior to final review remove surplus products, tools, construction machinery and
equipment.

Remove waste products and debris including that caused by Owner or other Contractors.

Remove waste materials from site at regularly scheduled times or dispose of as directed
by Consultant. Do not burn waste materials on site, unless approved by Consultant.
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.6 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.

7 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain
enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace
broken, scratched or disfigured glass.

.8 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical
fixtures, furniture fitments, walls, and floors.

9 Clean lighting reflectors, lenses, and other lighting surfaces.
.10 Vacuum clean and dust building interiors, behind grilles, louvres and screens.

A1 Wax, seal, shampoo or prepare floor finishes, as recommended by manufacturer.

12 Inspect finishes, fitments and equipment and ensure specified workmanship and
operation.
13 WASTE MANAGEMENT AND DISPOSAL
A Dispose of waste and separate waste materials for recycling as per requirements of local
authorities.
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

11

1.2

Part 2

2.1

General

INSPECTION AND DECLARATION

Contractor's Inspection: Contractor and Subcontractors: conduct inspection of Work,
identify deficiencies and defects, and repair as required to conform to Contract
Documents.

1 Notify Consultant in writing of satisfactory completion of Contractor's Inspection
and that corrections have been made.
2 Request Inspection.

Consultant and Contractor will perform inspection of Work to identify obvious defects or
deficiencies. Contractor to correct Work accordingly.

Completion: submit written certificate that following have been performed:

1 Work has been completed and inspected for compliance with Contract
Documents.

2 Defects have been corrected and deficiencies have been completed.

3 Equipment and systems have been tested, adjusted and balanced and are fully
operational.

4 Certificates required by Fire Commissioner, Utility companies HRDC Labour
Programs-Fire Protection, Engineering Services and Local Authorities have been

submitted.
5 Operation of systems have been demonstrated to Owner's personnel.
.6 Work is complete and ready for final inspection.

Final Inspection: when items noted above are completed, request final inspection of
Work by Consultant and Contractor. If Work is deemed incomplete by Consultant,
complete outstanding items and request reinspection.

CLEANING
In accordance with Section 01 74 11 — Cleaning.

Remove waste and surplus materials, rubbish and construction facilities from the site in
accordance with local authorities.

Products

NOT USED
Not Used.
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Part 3 Execution

3.1 Not Used
A Not Used.

END OF SECTION
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Part 1

11

1.2

.10

General

SUBMITTALS

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

Prepare instructions and data using personnel experienced in maintenance and operation
of described products.

Copy will be returned after final inspection, with Consultant comments.
Revise content of documents as required prior to final submittal.

Two weeks prior to Substantial Performance of the Work, submit to the Consultant, four
final copies of operating and maintenance manuals in English.

Ensure spare parts, maintenance materials and special tools provided are new, undamaged
or defective, and of same quality and manufacture as products provided in Work.

Furnish evidence, if requested, for type, source and quality of products provided.

Defective products will be rejected, regardless of previous inspections. Replace products
at own expense.

Pay costs of transportation.

Supply one electronic and 5 copies of equipment manuals for all new items installed
under this project

FORMAT
Organize data as instructional manual.

Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face
pockets.

When multiple binders are used correlate data into related consistent groupings. Identify
contents of each binder on spine.

Cover: identify each binder with type or printed title 'Project Record Documents'; list title
of project and identify subject matter of contents.

Arrange content by systems, under Section numbers and sequence of Table of Contents.

Provide tabbed fly leaf for each separate product and system, with typed description of
product and major component parts of equipment.

Text: manufacturer's printed data, or typewritten data.

17-049-01-30



RCMP V" Division Section 01 78 00
MECHANICAL UPGRADES Closeout Submittals
IQALUIT - FACILITY BUILDING Page 2 of 8
IQALUIT, NUNAVUT

13

14

Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages.

Provide scaled CAD files in dwg format on CD.

CONTENTS - EACH VOLUME

Table of Contents: provide title of project;

A Date of submission; names.

Addresses, and telephone numbers of Consultant and Contractor with name of
responsible parties.

3 Schedule of products and systems, indexed to content of volume.

For each product or system:

| List names, addresses and telephone numbers of subcontractors and suppliers,
including local source of supplies and replacement parts.

Product Data: mark each sheet to identify specific products and component parts, and
data applicable to installation; delete inapplicable information.

Drawings: supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

Typewritten Text: as required to supplement product data. Provide logical sequence of
instructions for each procedure, incorporating manufacturer's instructions specified in
Section 01 45 00 - Quality Control.

Training: refer to Section 01 79 00 - Demonstration and Training.

AS-BUILTS AND SAMPLES

Maintain, at site for Consultant one record copy of:

Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to Contract.
Reviewed shop drawings, product data, and samples.
Field test records.

Inspection certificates.

Manufacturer's certificates.

o ~No U wWwN R

Store record documents and samples in field office apart from documents used for
construction. Provide files, racks, and secure storage.

Label record documents and file in accordance with Section number listings in List of
Contents of this Project Manual. Label each document "PROJECT RECORD" in neat,
large, printed letters.
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A4 Maintain record documents in clean, dry and legible condition. Do not use record
documents for construction purposes.

5 All copies of the documents must be turned over to consultant, NO copies may be
maintained by the General Contractor or Trades.

15 EQUIPMENT AND SYSTEMS

| Each Item of Equipment and Each System: include description of unit or system, and
component parts. Give function, normal operation characteristics, and limiting
conditions. Include performance curves, with engineering data and tests, and complete
nomenclature and commercial number of replaceable parts.

2 Panel board circuit directories: provide electrical service characteristics, controls, and
communications.

3 Include installed colour coded wiring diagrams.

4 Operating Procedures: include start-up, break-in, and routine normal operating
instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and any special operating instructions.

5 Maintenance Requirements: include routine procedures and guide for trouble-shooting;
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing,
and checking instructions.

.6 Provide servicing and lubrication schedule, and list of lubricants required.

v Include manufacturer's printed operation and maintenance instructions.

.8 Include sequence of operation by controls manufacturer.

9 Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

10 Provide installed control diagrams by controls manufacturer.

A1 Provide Contractor's co-ordination drawings, with installed colour coded piping
diagrams.

A2 Provide charts of valve tag numbers, with location and function of each valve, keyed to
flow and control diagrams.

13 Provide list of original manufacturer's spare parts, current prices, and recommended
guantities to be maintained in storage.

14 Include test and balancing reports as specified in Section 01 45 00 - Quality Control.

A5 Additional requirements: as specified in individual specification sections.
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1.6

1.7

1.8

1.9

MATERIALS AND FINISHES

Building Products, Applied Materials, and Finishes: include product data, with catalogue
number, size, composition, and colour and texture designations. Provide information for
re-ordering custom manufactured products.

Instructions for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

Moisture-Protection and Weather-Exposed Products: include manufacturer's
recommendations for cleaning agents and methods, precautions against detrimental
agents and methods, and recommended schedule for cleaning and maintenance.
Additional Requirements: as specified in individual specifications sections.
SPARE PARTS

Provide spare parts, in quantities specified in individual specification sections.
Provide items of same manufacture and quality as items in Work.

Deliver to site; place and store.

Receive and catalogue items. Submit inventory listing to Consultant. Include approved
listings in Maintenance Manual.

Obtain receipt for delivered products and submit prior to final payment.
SPECIAL TOOLS

Provide special tools, in quantities specified in individual specification sections.
Provide items with tags identifying their associated faction and equipment.
Deliver to site; place and store

Receive and catalogue items. Submit inventory listing to Consultant. Include approved
listing in Maintenance Manual

MAINTENANCE MATERIALS

Provide maintenance and extra materials, in quantities specified in individual
specification sections.

Provide items of same manufacture and quality as items in Work.
Deliver to site; place and store.

Receive and catalogue items. Submit inventory listing to Consultant. Include approved
listings in Maintenance Manual.
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5 Obtain receipt for delivered products and submit prior to final payment.
1.10 SPECIAL TOOLS
| Provide special tools, in quantities specified in individual specification section.
2 Provide items with tags identifying their associated function and equipment.
3 Deliver to site; place and store.
4 Receive and catalogue items. Submit inventory listing to Consultant. Include approved
listings in Maintenance Manual.
1.11 STORAGE, HANDLING AND PROTECTION
1 Store spare parts, maintenance materials, and special tools in manner to prevent damage
or deterioration.
2 Store in original and undamaged condition with manufacturer's seal and labels intact.
3 Store components subject to damage from weather in weatherproof enclosures.
4 Store paints and freezable materials in a heated and ventilated room.
5 Remove and replace damaged products at own expense and to satisfaction of Consultant.
1.12 WARRANTIES AND BONDS
1 Develop warranty management plan to contain information relevant to Warranties.
2 Submit warranty management plan, 30 days before planned pre-warranty conference, to
Property Manager and Consultant for approval.
3 Warranty management plan to include required actions and documents to assure that
Property Manager receives warranties to which it is entitled.
A4 Provide plan in narrative form and contain sufficient detail to make it suitable for use by
future maintenance and repair personnel.
5 Submit, warranty information made available during construction phase, to Property
Manager for approval prior to each monthly pay estimate.
.6 Assemble approved information in binder and submit upon acceptance of work. Organize

binder as follows:

A Separate each warranty or bond with index tab sheets keyed to Table of Contents
listing.

2 List subcontractor, supplier, and manufacturer, with name, address, and
telephone number of responsible principal.

3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers,

and manufacturers, within ten days after completion of applicable item of work.
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A4 Verify that documents are in proper form, contain full information, and are

notarized.
5 Co-execute submittals when required.
.6 Retain warranties and bonds until time specified for submittal.
T Except for items put into use with Owner's permission, leave date of beginning of time of

warranty until Date of Substantial Performance is determined.

8 Include information contained in warranty management plan as follows:

1 Roles and responsibilities of personnel associated with warranty process,
including points of contact and telephone numbers within the organizations of
Contractors, subcontractors, manufacturers or suppliers involved.

2 Listing and status of delivery of Certificates of Warranty for extended warranty
items, to include roofs, HVAC balancing, pumps.
3 Provide list for each warranted equipment, item, feature of construction or system
indicating:
A Name of item.
2 Model and serial numbers.
3 Location where installed.
4 Name and phone numbers of manufacturers or suppliers.
5 Names, addresses and telephone numbers of sources of spare parts.
.6 Warranties and terms of warranty: include one-year overall warranty of

construction. Indicate items that have extended warranties and show
separate warranty expiration dates.

T Cross-reference to warranty certificates as applicable.
8 Starting point and duration of warranty period.
9 Summary of maintenance procedures required to continue warranty in
force.
10 Cross-Reference to specific pertinent Operation and Maintenance
manuals.
A1 Organization, names and phone numbers of persons to call for warranty
service.
12 Typical response time and repair time expected for various warranted
equipment.
A4 Contractor's plans for attendance at 10 month post-construction warranty
inspections.
5 Procedure and status of tagging of equipment covered by extended warranties.
.6 Post copies of instructions near selected pieces of equipment where operation is

critical for warranty and/or safety reasons.
9 Respond in a timely manner to oral or written notification of required construction
warranty repair work.

.10 Written verification will follow oral instructions. Failure to respond will be cause for the
property manager to proceed with action against Contractor.
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1.13

1.14

Part 2

2.1

Part 3

3.1

PRE-WARRANTY CONFERENCE

Meet with Consultant, to develop understanding of requirements of this section. Schedule
meeting prior to contract completion, and at time designated by Consultant.

Consultant will establish communication procedures for:

1 Notification of construction warranty defects.
2 Determine priorities for type of defect.
3 Determine reasonable time for response.

Provide name, telephone number and address of licensed and bonded company that is
authorized to initiate and pursue construction warranty work action.

Ensure contact is located within local service area of warranted construction, is
continuously available, and is responsive to inquiries for warranty work action.

WARRANTY TAGS

Tag, at time of installation, each warranted item. Provide durable, oil and water resistant
tag approved by Property Manager or Consultant.

Attach tags with copper wire and spray with waterproof silicone coating.
Leave date of acceptance until project is accepted for occupancy.

Indicate following information on tag:

Type of product/material.
Model number.

Serial number.

Contract number.
Warranty period.
Inspector's signature.
Construction Contractor.

No ok wN ek

Products

NOT USED
Not Used.

Execution

NOT USED
Not Used.
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END OF SECTION
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Part 1

11

1.2

13

Part 2

2.1

Part 3

3.1

3.2

General
REFERENCES
Canadian Standards Association (CSA International)

1 CSA S350-M1980(R1998), Code of Practice for Safety in Demolition of
Structures.

SUBMITTALS

Submit shop drawings in accordance with Sections 01 33 00 - Submittal Procedures
01 00 10 - General Instructions.

SITE CONDITIONS

Should material resembling spray or trowel-applied asbestos or other designated
substance listed as hazardous be encountered, stop work, take preventative measures, and
notify Consultant immediately.

1 Do not proceed until written instructions have been received from Consultant.

Products

NOT USED
Not used.

Execution

PREPARATION

Inspect site with Consultant and verify extent and location of items designated for
removal, disposal, alternative disposal, recycling, salvage and items to remain.

Locate and protect utilities. Preserve active utilities traversing site in operating condition.
Notify and obtain approval of utility companies before starting demolition.

PROTECTION

Prevent movement, settlement, or damage to adjacent structures,utilities, and landscaping
features and parts of building to remain in place. Provide bracing and shoring required.

Keep noise, dust, and inconvenience to occupants to minimum.

Protect building systems, services and equipment.
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3.3

3.4

3.5

3.6

Provide temporary dust screens, covers, railings, supports and other protection as
required.

SALVAGE
Refer to demolition drawings and specifications for items to be salvaged for reuse.

Items to be stored in weather tight enclosure to ensure that no damaged is caused prior to
re-installation

SITE REMOVALS

Remove items as indicated.
DEMOLITION
Remove parts of existing building to permit new construction.

Trim edges of partially demolished building elements to tolerances as defined by
Consultant to suit future use.

DISPOSAL

Dispose of removed materials, except where specified otherwise, in accordance with
authority having jurisdiction.

END OF SECTION
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Part 1

11

General

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

Shop drawings; submit drawings stamped and signed by professional engineer registered
or licensed in the Northwest Territories, Canada.

Shop drawings to show:

A Mounting arrangements.
2 Operating and maintenance clearances.

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.

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.

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,
Consultant before final inspection.

3 Operation data to include:
1 Control schematics for systems including environmental controls.
2 Description of systems and their controls.

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

4 Operation instruction for systems and component.
5 Description of actions to be taken in event of equipment failure.
.6 Valves schedule and flow diagram.
T Colour coding chart.
A4 Maintenance data to include:
1 Servicing, maintenance, operation and trouble-shooting instructions for
each item of equipment.
2 Data to include schedules of tasks, frequency, tools required and task
time.
5 Performance data to include:
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1 Equipment manufacturer's performance datasheets with point of
operation as left after commissioning is complete.

2 Equipment performance verification test results.
3 Special performance data as specified.
4 Testing, adjusting and balancing reports as specified in Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.
.6 Approvals:

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

2 Make changes as required and re-submit as directed by Consultant.
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 Consultant will provide 1 set of reproducible mechanical drawings.
Provide sets of white prints as required for each phase of work. Mark
changes as work progresses and as changes occur. Include changes to
existing mechanical systems, control systems and low voltage control

wiring.

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

3 Use different colour waterproof ink for each service.

4 Make available for reference purposes and inspection.

9 As-built drawings:

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

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

3 Submit to Consultant for approval and make corrections as directed.

A4 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 QUALITY ASSURANCE
A Quiality Assurance: in accordance with Section 01 45 00 - Quality Control.
2 Health and Safety Requirements: do construction occupational health and safety in

accordance with Section 01 35 29.06 - Health and Safety Requirements.
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1.3 MAINTENANCE
| Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:

One set of packing for each pump.

One casing joint gasket for each size pump.
One head gasket set for each heat exchanger.
One glass for each gauge glass.

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

[S, B U R

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

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

1.4 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.

Part 2 Execution
2.1 SECURITY FASTENERS
1 Security screws are required to be used in all secure areas.
2.2 PAINTING REPAIRS AND RESTORATION
| Do painting in accordance with Section 09 91 23 - Interior Painting.
2 Prime and touch up marred finished paintwork to match original.
3 Restore to new condition, finishes which have been damaged.
2.3 CLEANING
1 Clean interior and exterior of all systems including strainers. Vacuum interior of

ductwork and air handling units.

24 DEMONSTRATION

1 Consultant 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:
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Fan coils and air conditioning units.
In-floor hydronic system.

Exhaust fans.

Hot water tank and recirculation pump.
LAN room AC unit.

Forced flow heaters.

o ur wN PR

3 Supply tools, equipment and personnel to demonstrate and instruct operating and
maintenance personnel in operating, controlling, adjusting, trouble-shooting and
servicing of all systems and equipment during regular work hours, prior to acceptance.

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

5 Instruction duration time requirements as specified in appropriate sections.
.6 Consultant will record these demonstrations on video tape for future reference.
2.5 PROTECTION
1 Protect equipment and systems openings from dirt, dust, and other foreign materials with

materials appropriate to system.

END OF SECTION
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Part 1

11

1.2

13

14

15

General

SUMMARY
Section Includes:

1 Seismic restraint systems for statically supported and vibration isolated
equipment and systems ; HVAC, equipment and systems, both vibration isolated
and statically supported.

REFERENCES

Canadian Standards Association (CSA International)

A CSA G40.20/G40.21-[04], General Requirements for Rolled or Welded
Structural Quality Steel/Structural Quality Steel.

Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).
National Building Code of Canada (NBC) - [1995]

DEFINITIONS

The RCMP V Division Headquarters and Igaluit Detachment is designated as a Post
Disaster Building as defined by the NBCC 1995. The seismic restraint systems shall be
provided for the mechanical systems where both life safety and continued building
operation are of equal concern. It is necessary that the building and all systems remain
operative during and after an earthquake.

SRS: acronym for Seismic Restraint System.

DESCRIPTION
SRS fully integrated into, and compatible with:

| Noise and vibration controls specified elsewhere.
2 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
Province of Nunavut.

ACTION AND INFORMATIONAL SUBMITTALS

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

Shop drawings: submit drawings stamped and signed by professional engineer registered
or licensed in Territory of Nunavut, Canada.
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1.6

1.7

18

Provide SRS elements including the following

1 HW, DW, LPS and Fuel Qil piping .
2 All ventilation ducts.
3 All vibration isolated EF and FCU . All vibration isolated AHU .

Shop drawings to be prepared by professional firm specializing in the design and supply
of SRS systems.

Submittals to include:

1 Full details of SRS systems for the following elements: Working drawings of any
proposed alternates or deviations from the detailed and specified SRS .

2 Details of fasteners and attachments to structure, anchorage loadings, attachment
methods .

3 Details of installation procedures and instructions .

4 Design calculations including restraint sizing.

Closeout Submittals:

1 Provide maintenance data including monitoring requirements for incorporation
into manuals specified in Section [01 78 00 - Closeout Submittals].

DESIGN OF RESTRAINT SYSTEMS

Detailed design of piping, duct and other mechanical equipment is to be completed by
Professional Engineer specializing in design of SRS and registered in the Nunavut
Territory. Any details of restraint systems provided indicate the recommended system of
SRS with final sizing of anchors and restraints elements to be provided by SRS Design
Engineer. All piping and duct restraint systems to be designed to SMACNA Seismic
Restraint Manual-Guidelines for Mechanical Systems, First Edition, 1991 and ASHRAE
RP-812 Guide to Seismic Restraint, 1999.

SITE CERTIFICATION

Site certification for all SRS systems to be provided at no additional cost. Provide for site
certification of installation by a Professional Engineer specializing in design of SRS and
registered in the Nunavut Territory and employed by the professional firm specializing in
the design and supply of SRS systems for this project.

DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading:

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

instructions.
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Part 2

2.1

2.2

2.3

> w N P

Products

SRS MANUFACTURER

1 SRS from one manufacturer regularly engaged in SRS production.

GENERAL

SRS to provide gentle and steady cushioning action and avoid high impact loads.
SRS to restrain seismic forces in every direction.

Fasteners and attachment points to resist same load as seismic restraints.

SRS of Piping systems compatible with:

1 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:

1 Use high strength mechanical expansion anchors.
2 Drilled or power driven anchors not permitted.

T Seismic control measures not to interfere with integrity of fire stopping.

SRS FOR VIBRATION ISOLATED EQUIPMENT

A Floor mounted equipment, systems:

1 Use one or combination of following methods:
1 Vibration isolators with built-in snubbers.
2 Vibration isolators and separate snubbers.
3 Built-up snubber system approved by [Consultant], consisting of

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

2 Suspended equipment, systems:
1 All isolators to be provided with integral snubbers/seismic restraints. Reference
technical sections.
2 All suspended equipment to be braced as follows:
1 F-1 Slack Cable restraint system unless otherwise approved by
contractor.
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24

25

Part 3

3.1

3.2

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.

DUCT SYSTEMS

All ventilation duct systems to be supported to the requirements of SMACNA Seismic
Restraint Manual-1991.

All Transverse and Longitudinal bracing to be installed utilizing cable attachments. Use
of angle bracing will be acceptable only where approved by Contractor.

Bracing details apply to all types of duct joints when fabricated to SMACNA or an
approved proprietary equivalent.

Brace all ducts as specified with the following exceptions:

1 Ducts are not required to be braced when piping hanger is less than 300 mm in
length when measured from the top of the duct to the bottom of the support
where the hanger is attached and where hangers are positively attached to the
duct within 50 mm of the top of the duct with a minimum two #10 sheet metal
screws and are supported individually .

2 All ducts 700 dia and smaller and less than 0.56 m2 is not
required to be braced .

4 All un-braced ducts to be installed a minimum 150 mm from all ceiling
supported wires

Brace all ducts as follows

| Brace all ducts 700 mm dia or 0.56 m2 and larger. Provide transverse and
longitudinal bracing as per SMACNA Seismic Restraint Manual-1991 Chapter 6.

2 Use of wall and floor penetrations to provide transverse and longitudinal bracing
is acceptable. Block all duct penetrations where the bracing is required. as
follows

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

Attachment points and fasteners:
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1 To withstand same maximum load that seismic restraint is to resist and in every
direction.
2 Slack Cable Systems (SCS):
1 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.
A4 Small pipes may be rigidly secured to larger pipes for restraint purposes, but not
reverse.
5 Orient restraint wires on ceiling hung equipment at approximately 90 degrees to
each other (in plan), tie back to structure at maximum of 45 degrees to structure.
.6 Adjust restraint cables so that they are not visibly slack but permit vibration
isolation system to function normally.
T 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.

A4 Miscellaneous equipment not vibration-isolated:
A Bolt through house-keeping pad to structure.
5 Co-ordinate connections with other disciplines.
3.3 CLEANING
1 Proceed in accordance with Section [01 74 11 - Cleaning].
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

11

1.2

13

14

General

SECTION INCLUDES

Testing, adjustment, and balancing of air systems.
Measurement of final operating condition of HVAC systems.
RELATED SECTIONS

Section 01 20 13 - Price and Payment Procedures.

Section 01 33 00 - Administrative Requirements.

Section 01 44 00 - Quality Assurance:

| Testing laboratory services.
2 Employment of testing agency and payment for services.
3 Inspection and testing allowances.

Section 01 61 00 - Common Product Requirements.

Section 01 78 10 - Execution Requirements:

1 Starting of Systems.
2 Testing, Adjusting, and Balancing of Systems.

ALLOWANCES

Cash Allowance: Section 01 20 13 for the Cash Allowance Sum applicable to this
section.

Allowance includes testing, adjusting, and balancing of mechanical systems.
Work is included in this section and is part of the Contract Sum/Price.
REFERENCES

AABC - National Standards for Total System Balance.

ADC - Test Code for Grilles, Registers, and Diffusers.

ASHRAE 111 - Practices for Measurement, Testing, Adjusting, and Balancing of
Building Heating, Ventilation, Air-conditioning, and Refrigeration Systems.

NEBB - Procedural Standards for Testing, Adjusting, and Balancing of Environmental
Systems.

SMACNA - HVAC Systems Testing, Adjusting, and Balancing.
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15 SUBMITTALS
Section 01 33 00: Procedures for submittals.
Submit name of adjusting and balancing agency for approval within 30 days after award
of Contract.
Section 01 44 00: Procedures for submitting Field Reports.
Field Reports: Indicate deficiencies in systems that would prevent proper testing,
adjusting, and balancing of systems and equipment to achieve specified performance.
Prior to commencing work, submit report forms or outlines indicating adjusting,
balancing, and equipment data required.
Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for Consultant and for inclusion in operating and maintenance manuals.
Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page
and indexing tabs, with cover identification at front and side. Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations.
Include detailed procedures, agenda, sample report forms and copy of AABC National
Project Performance Guaranty prior to commencing system balance.
Test Reports: Indicate data on AABC National Standards for Total System Balance
forms. Submit data in S.I. Metric units.
1.6 PROJECT RECORD DOCUMENTS
Section 01 78 10: Submittals for project closeout.
Record actual locations of flow measuring stations and balancing valves and rough
setting.
1.7 QUALITY ASSURANCE
Perform total system balance to AABC National Standards for Field Measurement and
Instrumentation, Total System Balance.
Maintain one copy of each document on site.
1.8 QUALIFICATIONS

Agency: Company specializing in the testing, adjusting, and balancing of systems
specified in this Section with minimum three years documented experience certified by
AABC/CAABC.

Perform Work under supervision of CAABC Certified Test and Balance Engineer.
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1.9 PRE-BALANCING CONFERENCE

| Convene one week prior to commencing work of this section, to Section 01 33 00.
1.10 SEQUENCING

1 Sequence work to Section 01 10 13.

2 Sequence work to commence after completion of systems and schedule completion of
work before Substantial Completion of Project.

111 SCHEDULING
A Schedule work to Section 01 33 00.

2 Schedule and provide assistance in final adjustment and test of life safety and smoke
control system with Fire Authority.

Part 2 Products

A Not used
Part 3 Execution
3.1 AGENCIES

1 Testing agency must be AABC/CAABC certified balancing company

2 Testing by Mechanical contractor will not be accepted unless the contractor is certified
by the above agency

3.2 EXAMINATION
1 Verify that systems are complete and operable before commencing work. Ensure the
following conditions:
A Systems are started and operating in a safe and normal condition.
2 Temperature control systems are installed complete and operable.
3 Proper thermal overload protection is in place for electrical equipment.
A4 Final filters are clean and in place. If required, install temporary media in

addition to final filters.

Duct systems are clean of debris.

Fans are rotating correctly.

Fire and volume dampers are in place and open.

Air coil fins are cleaned and combed.

Access doors are closed and duct end caps are in place.
10 Air outlets are installed and connected.

© o ~N o Ul
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3.3

3.4

3.5

A1 Duct system leakage is minimized.

12 Hydronic systems are flushed, filled, and vented.
A3 Pumps are rotating correctly.

14 Proper strainer baskets are clean and in place.
15 Service and balance valves are open.

Submit field reports. Report defects and deficiencies noted during performance of
services which prevent system balance.

Beginning of work means acceptance of existing conditions.

PREPARATION

Provide instruments required for testing, adjusting, and balancing operations. Make
instruments available to Consultant to facilitate spot checks during testing.

Provide additional balancing devices as required.

INSTALLATION TOLERANCES

Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply
systems and plus or minus 10 percent of design for return and exhaust systems.

Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of
design to space. Adjust outlets and inlets in space to within plus or minus 10 percent of
design.

Hydronic Systems: Adjust to within plus or minus 10 percent of design.

ADJUSTING

Ensure recorded data represents actual measured or observed conditions.

Permanently mark settings of valves, dampers, and other adjustment devices allowing
settings to be restored. Set and lock memory stops.

After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

Leave systems in proper working order, replacing belt guards, closing access doors,
closing doors to electrical switch boxes, and restoring thermostats to specified settings.

At final inspection, recheck random selections of data recorded in report. Recheck points
or areas as selected and witnessed by the Owner.

Check and adjust systems approximately six months after final acceptance and submit
report.
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3.6 AIR SYSTEM PROCEDURE

| Adjust air handling and distribution systems to provide required or design supply, return,
and exhaust air quantities [at site altitude].

2 Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional
area of duct.

3 Measure air quantities at air inlets and outlets.

4 Adjust distribution system to obtain uniform space temperatures free from objectionable
drafts and noise.

5 Use volume control devices to regulate air quantities only to extend that adjustments do
not create objectionable air motion or sound levels. Effect volume control by duct
internal devices such as dampers and splitters.

.6 Vary total system air quantities by adjustment of fan speeds. Provide drive changes
required. Vary branch air quantities by damper regulation.

v Provide system schematic with required and actual air quantities recorded at each outlet
or inlet.

.8 Measure static air pressure conditions on air supply units, including filter and coil
pressure drops, and total pressure across the fan. Make allowances for 50 percent loading
of filters.

9 Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for
design conditions.

.10 Measure temperature conditions across outside air, return air, and exhaust dampers to
check leakage.

A1 Where modulating dampers are provided, take measurements and balance at extreme
conditions. [Balance variable volume systems at maximum air flow rate, full cooling,
and at minimum air flow rate, full heating.]

12 Measure building static pressure and adjust supply, return, and exhaust air systems to
provide required relationship between each to maintain approximately 12.5 Pa positive
static pressure near the building entries.

13 Check multi-zone units for motorized damper leakage. Adjust air quantities with mixing
dampers set first for cooling, then heating, then modulating.

14 For variable air volume system powered units set volume controller to air flow setting
indicated. Confirm connections properly made and confirm proper operation for
automatic variable air volume temperature control.

A5 On fan powered VAV boxes, adjust air flow switches for proper operation.
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3.7

3.8

WATER SYSTEM PROCEDURE

Adjust water systems to provide required or design quantities.

Use calibrated [Venturi tubes, orifices, or other metered] fittings and pressure gauges to
determine flow rates for system balance. Where flow metering devices are not installed,
base flow balance on temperature difference across various heat transfer elements in the
system.

Adjust systems to provide specified pressure drops and flows through heat transfer
elements prior to thermal testing. Perform balancing by measurement of temperature
differential in conjunction with air balancing.

Effect system balance with automatic control valves fully open to heat transfer elements.

Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings. Do not use service or shut-off valves for balancing unless indexed for balance
point.

Where available pump capacity is less than total flow requirements or individual system
parts, full flow in one part may be simulated by temporary restriction of flow to other
parts.

SCHEDULES
Equipment requiring testing, adjusting and balancing:

Forced Air Furnaces
Heat recovery ventilators
Electric duct heater Coils
Air Filters

Air Inlets and Outlets

xRN R

Report Forms

1 Title Page:
Name of Testing, Adjusting, and Balancing Agency
Address of Testing, Adjusting, and Balancing Agency
Telephone number of Testing, Adjusting, and Balancing Agency
Project name
Project location
Project Architect
Project Engineer
Project Contractor
Project altitude
10 Report date
2 Summary Comments:
1 Design versus final performance

© oo ~No U WwWN R
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5
.6

Notable characteristics of system
Description of systems operation sequence

Summary of outdoor and exhaust flows to indicate amount of building
pressurization

Nomenclature used throughout report
Test conditions

3 Instrument List:

1

o ur wN

Instrument
Manufacturer
Model number
Serial number
Range
Calibration date

A Electric Motors:

ocourwdhikr<oNouobdwiiiE

Manufacturer

Model/Frame

HP/BHP

Phase, voltage, amperage; nameplate, actual, no load
RPM

Service factor

Starter size, rating, heater elements

Sheave Make/Size/Bore

-Belt Drive:

Identification/location

Required driven RPM

Driven sheave, diameter and RPM

Belt, size and quantity

Motor sheave diameter and RPM

Centre to centre distance, maximum, minimum, and actual

.6 Pump Data:

© oo N Ur W

e
= O

Identification/number

Manufacturer

Size/model

Impeller

Service

Design flow rate, pressure drop, BHP
Actual flow rate, pressure drop, BHP
Discharge pressure

Suction pressure

Total operating head pressure

Shut off, discharge and suction pressures
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Shut off, total head pressure

7 Air Cooled Condenser:

o N U wWN R

Identification/number

Location

Manufacturer

Model number

Serial number

Entering DB air temperature, design and actual
Leaving DB air temperature, design and actual
Number of compressors

8 Cooling Coil Data:

© oo N Ur W
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15

Identification/number

Location

Service

Manufacturer

Air flow, design and actual

Entering air DB temperature, design and actual
Entering air WB temperature, design and actual
Leaving air DB temperature, design and actual
Leaving air WB temperature, design and actual
Water flow, design and actual

Water pressure drop, design and actual
Entering water temperature, design and actual
Leaving water temperature, design and actual
Saturated suction temperature, design and actual
Air pressure drop, design and actual

9 Heating Coil Data:

© oo N s W
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Identification/number

Location

Service

Manufacturer

Air flow, design and actual

Water flow, design and actual

Water pressure drop, design and actual
Entering water temperature, design and actual
Leaving water temperature, design and actual
Entering air temperature, design and actual
Leaving air temperature, design and actual
Air pressure drop, design and actual

.10 Electric Duct Heater:
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1 Manufacturer

2 Identification/number

3 Location

A4 Model number

5 Design kW

.6 Number of stages

T Phase, voltage, amperage

8 Test voltage (each phase)

9 Test amperage (each phase)

10 Air flow, specified and actual

A1 Temperature rise, specified and actual

A1 Air Moving Equipment

1 Location

2 Manufacturer

3 Model number

A4 Serial number

5 Arrangement/Class/Discharge

.6 Air flow, specified and actual

g Return air flow, specified and actual

8 Outside air flow, specified and actual

9 Total static pressure (total external), specified and actual

10 Inlet pressure

A1 Discharge pressure

12 Sheave Make/Size/Bore

A3 Number of Belts/Make/Size

14 Fan RPM

A2 Return Air/Outside Air Data:

1 Identification/location

2 Design air flow

3 Actual air flow

A4 Design return air flow

5 Actual return air flow

.6 Design outside air flow

T Actual outside air flow

.8 Return air temperature

9 Outside air temperature

10 Required mixed air temperature

A1 Actual mixed air temperature

12 Design outside/return air ratio

13 Actual outside/return air ratio
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A3 Exhaust Fan Data:
Location
Manufacturer
Model number
Serial number
Air flow, specified and actual
Total static pressure (total external), specified and actual
Inlet pressure
Discharge pressure
Sheave Make/Size/Bore
Number of Belts/Make/Size
11 Fan RPM
14 Duct Traverse:
System zone/branch
Duct size
Area
Design velocity
Design air flow
Test velocity
Test air flow
Duct static pressure
Air temperature
10 Air correction factor
15 Duct Leak Test:
Description of ductwork under test
Duct design operating pressure
Duct design test static pressure
Duct capacity, air flow
Maximum allowable leakage duct capacity times leak factor
Test apparatus
A Blower
2 Orifice, tube size
3 Orifice size
A4 Calibrated
T Test static pressure
8 Test orifice differential pressure
9 Leakage
.16 Air Monitoring Station Data:
1 Identification/location
2 System

© oo ~NoUr W
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Size

Area

Design velocity
Design air flow
Test velocity
Test air flow

A7 Flow Measuring Station:

© oo N Ur W
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A1

Identification/number
Location

Size

Manufacturer

Model number

Serial number

Design Flow rate
Design pressure drop
Actual/final pressure drop
Actual/final flow rate
Station calibrated setting

.18 Air Distribution Test Sheet:

© oo N Ur W

.10

Air terminal number
Room number/location
Terminal type

Terminal size

Area factor

Design velocity

Design air flow

Test (final) velocity

Test (final) air flow
Percent of design air flow

19 Sound Level Report:

1
2
3

Location
Octave bands - equipment off
Octave bands - equipment on

.20 Vibration Test:

1

Location of points:

1 Fan bearing, drive end

Fan bearing, opposite end

Motor bearing, centre (if applicable)
Motor bearing, drive end

Motor bearing, opposite end

U r w i
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.6 Casing (bottom or top)

T Casing (side)

8 Duct after flexible connection (discharge)
9 Duct after flexible connection (suction)
Test readings:

1 Horizontal, velocity and displacement

2 Vertical, velocity and displacement

3 Axial, velocity and displacement

Normally acceptable readings, velocity and acceleration
Unusual conditions at time of test
Vibration source (if non-complying)

END OF SECTION
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Part 1

11

1.2

13

General

SECTION INCLUDES

Duct work insulation.

Duct Liner.

Insulation jackets.

RELATED SECTIONS

Section 01 33 00 - Administrative Requirements.

Section 01 44 00 - Quality Assurance.

Section 01 61 00 - Common Product Requirements.

Section 09 91 10 - Painting: Painting insulation jackets.
Section 23 05 53 - Mechanical Identification.

Section 23 31 00 - Duct Work: Glass fibre duct work.
Section 23 31 00 - Duct Work: Duct liner.

REFERENCES

Section 01 44 00: Requirements for references and standards.
ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.

ASTM C518 - Steady-State Thermal Transmission Properties by Means of the Heat Flow
Metre Apparatus.

ASTM C553 - Standard Specification for Mineral Fibre Blanket Thermal Insulation for
Commercial and Industrial Applications.

ASTM C612 - Standard Specification for Mineral Fibre Block and Board Thermal
Insulation.

ASTM C921 - Properties of Jacketing Materials for Thermal Insulation.

ASTM C1071 - Fibrous Glass Duct Lining Insulation(Thermal Sound Absorbing
Material).

ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.

ASTM E96 - Water Vapour Transmission of Materials.
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10 ASTM E162 - Standard Test Method for Surface Flammability of Materials Using a
Radiant Heat Energy Source.
A1 ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric
Materials to Fungi.
12 NAIMA National Insulation Standards.
13 NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building
Materials.
14 SMACNA - HVAC Duct Construction Standards - Metal and Flexible.
15 UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.
1.4 SUBMITTALS FOR REVIEW
A1 Section 01 33 00: Procedures for submittals.
2 Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.
1.5 SUBMITTALS FOR INFORMATION
1 Section 01 33 00: Procedures for submittals.
2 Manufacturer's Instructions: Indicate installation procedures which ensure acceptable
workmanship and installation standards will be achieved.
1.6 QUALITY ASSURANCE
1 Manufacturer Qualifications: Company specializing in manufacturing the Products
specified in this section with minimum three years documented experience.
2 Applicator Qualifications: Company specializing in performing the work of this section
with minimum three years documented experience.
1.7 REGULATORY REQUIREMENTS
A Materials: Flame spread/smoke developed rating of 25/50 to [ASTM E84] [NFPA 255]
[UL 723].
1.8 DELIVERY, STORAGE, AND PROTECTION
A Section 01 61 00: Transport, handle, store, and protect products.
2 Accept materials on site in original factory packaging, labelled with manufacturer's
identification, including product density and thickness.
3 Protect insulation from weather and construction traffic, dirt, water, chemical, and

mechanical damage, by storing in original wrapping.
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1.9

Part 2

2.1

2.2

2.3

ENVIRONMENTAL REQUIREMENTS

Section 01 61 00: Environmental conditions affecting products on site.

Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

Maintain temperature during and after installation for minimum period of 24 hours.

Products

INSULATION
Mineral fibre: as specified includes glass fibre, rock wool, slag wool.

Thermal conductivity (“k” factor) not to exceed specified values at 24 deg C mean
temperature when tested in accordance with ASTM C 335

TIAC Code C-1; Rigid mineral fibre board to ASTM C 612, with or without factory
applied vapour retarder jacket to CBSB 51-GP-52Ma

TIAC Code C-2: Mineral fibre blanket to ASTM C 553 faced with or without factory
applied vapour retarder jacket to CGSB 51-GP-52Ma

A Mineral Fibre to ASTM ¢ 553
2 Jacket: to CGSB 51-gp-52MA
3 Maximum “k” Factor to ASTM C 553

JACKETS
Canvas:

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

ACCESSORIES
Vapour retarder lap adhesive

1 Water based, fire retardant type, compatible with insulation

Indoor Vapour Retarder Finish

A Vinyl emulsion type acrylic, compatible with insulation

Insulating Cement: hydraulic setting on mineral wool, to ASTM C 449
ULC Listed Canvas Jacket
Tape self-adhesive, aluminum reinforced 75mm wide

Contact adhesive: quick setting
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v Canvas adhesive: washable

.8 Tie wire: 1.5mm stainless steel

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

.10 Facing: 25mm galvanized steel hexagonal wire mesh stitched on one face of insulation

A1 Fasteners: 4mm dia pins with 35mm dia clips, length to suit insulation thickness.

Part 3 Execution
3.1 EXAMINATION

1 Section 01 70 00 - Examination and Preparation: Verification of existing conditions
before starting work.

2 Verify that duct work has been tested before applying insulation materials.

3 Verify that surfaces are clean, foreign material removed, and dry.

3.2 INSTALLATION

A Section 01 44 00 - Quality Assurance: Manufacturer's instructions.

2 Install to NAIMA National Insulation Standards.

3 Insulated duct work conveying air below ambient temperature:

1 Provide insulation with vapour barrier jackets.

2 Finish with tape and vapour barrier jacket.

3 Continue insulation through walls, sleeves, hangers, and other duct penetrations.

4 Insulate entire system including fittings, joints, flanges, fire dampers, flexible
connections, and expansion joints.

4 Insulated duct work conveying air above ambient temperature:

1 Provide with or without standard vapour barrier jacket.
2 Insulate fittings and joints. Where service access is required, bevel and seal ends
of insulation.

5 Duct Work Exposed in Mechanical Equipment Rooms or Finished Spaces below 3 metres
above finished floor: Finish with canvas jacket sized for finish painting or aluminum
jacket.

.6 Exterior Applications: Provide insulation with vapour barrier jacket. Cover with caulked
aluminum jacket with seams located on bottom side of horizontal duct section.

4 External Duct Insulation Application:
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1 Secure insulation with vapour barrier with wires and seal jacket joints with
vapour barrier adhesive or tape to match jacket.

2 Secure insulation without vapour barrier with staples, tape, or wires.

3 Install without sag on underside of duct work. Use adhesive or mechanical
fasteners where necessary to prevent sagging. Lift duct work off trapeze hangers
and insert spacers.

A4 Seal vapour barrier penetrations by mechanical fasteners with vapour barrier
adhesive.

5 Stop and point insulation around access doors and damper operators to allow
operation without disturbing wrapping.

8 Duct and Plenum Liner Application:

1 Adhere insulation with adhesive for 90 percent coverage.

2 Secure insulation with mechanical liner fasteners. Refer to SMACNA Standards
for spacing.

3 Seal and smooth joints. Seal and coat transverse joints.

4 Seal liner surface penetrations with adhesive.

5 Duct dimensions indicated are net inside dimensions required for air flow.
Increase duct size to allow for insulation thickness.

33 SCHEDULES
Ducts Insulation
Exhaust Ducts Within 3 m of Exterior Openings 2” foil-faced insulation
Outside Air Intake Ducts and Plenum 2” foil-faced insulation
Supply and Return Ducts and Plenums in 1” foil-faced insulation or to match existing
Basement
Supply and Return Ducts and Plenums in 2” foil-faced insulation or to match existing
Crawlspace
Supply and Return Ducts and Plenums in Attic 2” foil-faced insulation
space

General offices

Supply and Return Ducts in Ceiling Space above Acoustic insulation

General offices

Vertical supply and return shafts supplying Acoustic insulation

END OF SECTION
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Part1 General

11 SECTION INCLUDES
1 Metal duct work.
2 Casing and plenums.
3 Duct cleaning.

1.2 RELATED SECTIONS

1 Section 01 10 00 - Summary of Work:

2 Section 01 33 00 - Administrative Requirements.

3 Section 01 61 00 - Common Product Requirements.

4 Section 01 78 10 - Execution Requirements.

5 Section 03 30 00 - Cast-in-place Concrete.

.6 Section 09 91 10 - Painting: Weld priming, weather resistant, paint or coating.

T Section 11 40 00 - Food Service Equipment: Supply of kitchen range hoods for
placement by this Section.

8 Section 23 05 29 - Supports And Anchors: Sleeves.
9 Section 23 07 13 - Duct Insulation: External insulation and duct liner.
.10 Section 23 33 00 - Duct Work Accessories.
A1 Section 23 36 00 - Air Terminal Units.
12 Section 23 37 00 - Air Outlets And Inlets.
13 Section 23 05 93 - Testing, Adjusting, And Balancing.
1.3 REFERENCES
1 ASTM A36/A36M - Carbon Structural Steel.

2 ASTM A90/A90M - Weight (Mass) of Coating on Iron and Steel Articles with Zinc or
Zinc-Alloy Coatings.

3 ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and
Strip.
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A4 ASTM A480/A480M - General Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet, and Strip.
5 ASTM A568/A568M - General Requirements for Steel Sheet, Carbon, and
High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled.
.6 ASTM A653/A653M - Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process.
g ASTM A1008/A1008M - Steel, Sheet, Cold-Rolled Carbon, Structural, High-Strength
Low-Alloy and High Strength Low-Alloy with Improved Formability.
8 ASTM A1011/A1011M - Standard Specification for Steel, Sheet, and Strip Hot-Rolled,
Carbon, Structural, High-Strength, Low-Alloy with Improved Formability.
9 ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.
10 ASTM C14/C14M - Concrete Sewer, Storm Drain, and Culvert Pipe.
A1 ASTM C443 - Joints for Concrete Pipe and Manholes, Using Rubber Gaskets.
A2 AWS D9.1 - Sheet Metal Welding Code.
13 NBS PS 15 - Voluntary Product Standard for Custom Contact-Moulded
Reinforced-Polyestor Chemical Resistant Process Equipment.
14 NFPA 90A - Installation of Air Conditioning and Ventilating Systems.
15 NFPA 90B - Installation of Warm Air Heating and Air-Conditioning Systems.
.16 NFPA 91 - Exhaust Systems for Air Conveying of Vapours, Gases, Mists, and
Noncombustible Particulate Solids.
A7 NFPA 96 - Ventilation Control and Fire Protection of Commercial Cooking Operations.
18 SMACNA - HVAC Air Duct Leakage Test Manual.
19 SMACNA - HVAC Duct Construction Standards - Metal and Flexible.
.20 SMACNA - Fibrous Glass Duct Construction Standards.
21 UL 181 - Factory-Made Air Ducts and Connectors.
14 PERFORMANCE REQUIREMENTS
A No variation of duct configuration or sizes permitted except by written permission. Size

round ducts installed in place of rectangular ducts to ASHRAE table of equivalent
rectangular and round ducts.
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15 SUBMITTALS
Section 01 33 00: Procedures for submittals.
Shop Drawings: Indicate duct fittings, particulars such as gauges, sizes, welds, and
configuration prior to start of work for 12000 kPa pressure class and higher glass fibre
duct systems.
Product Data: Provide data for duct materials duct liner duct connectors .
1.6 PROJECT RECORD DOCUMENTS
Section 01 78 10: Submittals for project closeout.
Record actual locations of ducts and duct fittings. Record changes in fitting location and
type. Show additional fittings used.
1.7 QUALITY ASSURANCE
Perform Work to SMACNA - HVAC Duct Construction Standards - Metal and Flexible.
Maintain one copy of document on site.
18 QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the Products specified in this
section with minimum three years documented experience.
Installer: Company specializing in performing the work of this section with minimum 3
years documented experience.
1.9 REGULATORY REQUIREMENTS
Construct duct work to NFPA 90B standards.
1.10 ENVIRONMENTAL REQUIREMENTS
Do not install duct sealants when temperatures are less than those recommended by
sealant manufacturers.
Maintain temperatures during and after installation of duct sealants.
Part 2 Products
2.1 MATERIALS

Galvanized Steel Ducts: ASTM A653 galvanized steel sheet, lock-forming quality,
having G90 zinc coating of to ASTM A90.

Fasteners: Rivets, bolts, or sheet metal screws.
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Sealant:
1 Manufacturers:
A Duro Dyne S-2.
2 Foster
3 Substitutions: Refer to Section 01 62 00. Not permitted.
2 Non-hardening, water resistant, fire resistive, compatible with mating materials;

2.2

2.3

24

liquid used alone or with tape, or heavy mastic.

Hanger Rod: ASTM A36; steel , galvanized; threaded both ends, threaded one end, or
continuously threaded.

DUCT WORK FABRICATION

Fabricate and support to SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated. Provide duct material, gauges, reinforcing, and sealing for
operating pressures indicated.

Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centreline. Where not possible and where rectangular elbows are used, provide air foil
turning vanes. Where acoustical lining is indicated, provide turning vanes of perforated
metal with glass fibre insulation.

Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90
degree conical tee connections may be used.

MANUFACTURED DUCT WORK AND FITTINGS

Manufacture to SMACNA HVAC Duct Construction Standards - Metal and Flexible, and
as indicated. Provide duct material, gauges, reinforcing, and sealing for operating
pressures indicated.

CASINGS

Fabricate casings to SMACNA HVAC Duct Construction Standards - Metal and Flexible
and construct for operating pressures indicated.

Mount floor mounted casings on 100 mm high concrete curbs. At floor, rivet panels on
200 mm centres to angles. Where floors are acoustically insulated, provide liner of 1.20
mm galvanized expanded metal mesh supported at 300 mm centres, turned up 300 mm at
sides with sheet metal shields.

Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting
angles. Install hinged access doors where indicated or required for access to equipment
for cleaning and inspection. Provide clear wire glass observation ports, minimum 150 X
150 mm size.
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A4 Fabricate acoustic casings with reinforcing turned inward. Provide 1.50 mm back facing
and 0.80 mm perforated front facing with 2.4 mm diameter holes on 4 mm centres.
Construct panels 75 mm thick packed with 72 kg/cu m minimum glass fibre media, on
inverted channels of 1.50 mm.

Part 3 Execution
3.1 INSTALLATION

1 Install to manufacturer's instructions.

2 Install and seal ducts to SMACNA HVAC Duct Construction Standards - Metal and
Flexible.

3 Duct Sizes are inside clear dimensions. For lined ducts, maintain sizes inside lining.

4 Provide openings in duct work where required to accommodate thermometers and
controllers. Provide pilot tube openings where required for testing of systems, complete
with metal can with spring device or screw to ensure against air leakage. Where
openings are provided in insulated duct work, install insulation material inside a metal
ring.

5 Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

.6 Use crimp joints with or without bead for joining round duct sizes 200 mm and smaller
with crimp in direction of air flow.

T Use double nuts and lock washers on threaded rod supports.

8 Connect diffusers or light troffer boots to low pressure ducts directly or with 1.5 m
maximum length of flexible duct held in place with strap or clamp.

9 Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

10 Set plenum doors 150 to 300 mm above floor. Arrange door swings so that fan static
pressure holds door in closed position.

A1 During construction provide temporary closures of metal or taped polyethylene on open
duct work to prevent construction dust from entering duct work system.

3.2 CLEANING
A Clean work to 01 78 10.
2 Clean duct system and force air at high velocity through duct to remove accumulated

dust. To obtain sufficient air, clean half the system at a time. Protect equipment which
may be harmed by excessive dirt with temporary filters, or bypass during cleaning.
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3 Clean duct systems with high power vacuum machines. Protect equipment which may
be harmed by excessive dirt with filters, or bypass during cleaning. Provide adequate
access into duct work for cleaning purposes.

3.3 SCHEDULES
3.4 DUCT WORK MATERIAL SCHEDULE
AIR SYSTEM MATERIAL
Low Pressure Supply (Heating Systems) Steel
Low Pressure Supply (System with Cooling Steel
Coils)
Return and Relief Steel,
General Exhaust Steel
Outside Air Intake Steel
Evaporative Condenser Intake and Exhaust Steel
3.5 DUCT WORK PRESSURE CLASS SCHEDULE
AIR SYSTEM PRESSURE CLASS
Supply (Heating Systems) 125 Pa
250 Pa
Supply (System with Cooling Coils) 125 Pa
250 Pa
500 Pa
Return and Relief 125 Pa
250 Pa
General Exhaust 125 Pa
250 Pa
Outside Air Intake 125 Pa
250 Pa
500 Pa
Evaporative Condenser 125 Pa
Intake and Exhaust 250 Pa
500 Pa

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES
1 Air turning devices/extractors.

2 Backdraft dampers.

3 Combination fire and smoke dampers.
4 Duct access doors.
5 Duct test holes.
.6 Fire dampers.
7 Flexible duct connections.
8 Motorized Control dampers.
1.2 RELATED SECTIONS

1 Section 01 33 00 - Administrative Requirements.

2 Section 01 61 00 - Common Product Requirements.
3 Section 01 78 10 - Execution Requirements.

A4 Section 23 05 48 - Vibration Isolation.

5 Section 23 31 00 - Duct Work.

.6 Section 23 36 00 - Air Terminal Units: Pressure regulating damper assemblies.
T Section 26 05 80 - Equipment Wiring: Electrical characteristics and wiring connections.
1.3 REFERENCES

1 NFPA 90A - Installation of Air Conditioning and Ventilating Systems.
2 NFPA 92A - Smoke-Control Systems.

3 SMACNA - HVAC Duct Construction Standards - Metal and Flexible.
4 UL 33 - Heat Responsive Links for Fire-Protection Service.

5 UL 555 - Fire Dampers.

.6 UL 555S - Smoke Dampers.
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1.4 SUBMITTALS
Section 01 33 00: Procedures for submittals.
Shop Drawings: Indicate for shop fabricated assemblies including volume control
dampers duct access doors and duct test holes.
Product Data: Provide for shop fabricated assemblies including volume control dampers
duct access doors duct test holes and hardware used. Include electrical characteristics
and connection requirements.
Manufacturer's Installation Instructions: Indicate for fire dampers and combination fire
and smoke dampers.
15 PROJECT RECORD DOCUMENTS
Section 01 78 10: Submittals for project closeout.
Record actual locations of access doors and test holes.
1.6 QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the Products specified in this
section with minimum three years documented experience.
1.7 REGULATORY REQUIREMENTS
Products Requiring Electrical Connection: Listed and classified by CSA as suitable for
the purpose specified and indicated.
1.8 DELIVERY, STORAGE, AND HANDLING
Section 01 61 00: Transport, handle, store, and protect products.
Protect dampers from damage to operating linkages and blades.
1.9 EXTRA MATERIALS
Section 01 78 10: Submittals for project closeout.
Provide two of each size and type of fusible link.
Part 2 Products
2.1 BACKDRAFT DAMPERS.

Manufacturers:

1 Naylor
2 Substitutions: Refer to Section 01 62 00.
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2 Gravity Backdraft Dampers, Size 450 x 450 mm or Smaller, Provided with Air Moving
Equipment: Air moving equipment manufacturers standard construction.

3 Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: 1.5 mm thick
galvanized steel, or extruded aluminum, with centre pivoted blades of maximum 150 mm
width, with felt or flexible vinyl sealed edges, linked together in rattle-free manner with
90 degree stop, steel ball bearings, and plated steel pivot pin; adjustment device to permit
setting for varying differential static pressure.

2.2 COMBINATION FIRE AND SMOKE DAMPERS

1 Manufacturers:

1 Accudoor.
2 Substitutions: Refer to Section 01 62 00.

2 Fabricate to NFPA 90A, UL 555, UL 555S, and as indicated.

3 Provide factory sleeve and collar for each damper.

4 Multiple Blade Dampers: Fabricate with 1.5 mm galvanized steel frame and blades,
oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless
steel jamb seals, 3.2 x 12.7 mm plated steel concealed linkage, stainless steel closure
spring, blade stops, and lock, and 12.7 mm actuator shaft.

5 Operators: UL listed and labelled spring return pneumatic type suitable for operation on
0-140 kPa instrument air. electric type suitable for 120 volts, single phase, 60 Hz.
Provide end switches to indicate damper position. Locate damper operator on interior
exterior of duct and link to damper operating shaft.

.6 Normally Closed Smoke Responsive Fire Dampers: Curtain type, opening by gravity
upon actuation of electro thermal link, flexible stainless steel blade edge seals to provide
constant sealing pressure.

v Normally Open Smoke Responsive Fire Dampers: Curtain type, closing upon actuation of
electro thermal link, flexible stainless steel blade edge seals to provide constant sealing
pressure, stainless steel springs with locking devices to ensure positive closure for units
mounted horizontally.

.8 Electro Thermal Link: Fusible link melting at 74 degrees C; 120 volts, single phase, 60
Hz; UL listed and labeled.

2.3 DUCT ACCESS DOORS
1 Manufacturers:
A Naylor
2 Substitutions: Refer to Section 01 62 00.
2 Fabricate to SMACNA HVAC Duct Construction Standards - Metal and Flexible, and as

indicated.
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3 Fabrication: Rigid and close-fitting of galvanized steel with sealing gaskets and quick
fastening locking devices. For insulated duct work, install minimum 25 mm thick
insulation with sheet metal cover.

1 Less Than 300 mm Square: Secure with sash locks.
Up to 450 mm Square: Provide two hinges and two sash locks.
Up to 600 x 1200 mm: Three hinges and two compression latches with outside
and inside handles.
A4 Larger Sizes: Provide an additional hinge.
A4 Access doors with sheet metal screw fasteners are not acceptable.
2.4 DUCT TEST HOLES
| Temporary Test Holes: Cut or drill in ducts as required. Cap with neat patches, neoprene
plugs, threaded plugs, or threaded or twist-on metal caps.
2.5 FIRE DAMPERS
1 Manufacturers:
1 Naylor Model Type A or B
2 Substitutions: Refer to Section 01 62 00.

2 Fabricate to NFPA 90A and UL 555, and as indicated.

3 Dynamic Fire dampers as per UL 555.

4 Ceiling Dampers: Galvanized steel, 0.76 mm frame and 1.5 mm flap, two layers 3.2 mm
ceramic fibre on top side , and one layer on bottom side for round flaps, with locking
clip.

5 Horizontal Dampers: Galvanized steel, 0.76 mm frame, stainless steel closure spring, and
lightweight, heat retardant non-asbestos fabric blanket.

.6 Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel
closure springs and latches for horizontal installations closure under air flow conditions.
Configure with blades out of air stream except for 250 Pa pressure class ducts up to 300
mm in height.

T Multiple Blade Dampers: 1.5 mm galvanized steel frame and blades, oil-impregnated
bronze or stainless steel sleeve bearings and plated steel axles, 3.2 x 12.7 mm plated steel
concealed linkage, stainless steel closure spring, blade stops, and lock.

8 Fusible Links: UL 33, separate at 71 degrees C with adjustable link straps for
combination fire/balancing dampers.

2.6 FLEXIBLE DUCT CONNECTIONS

A Manufacturers:
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2.7

Part 3

3.1

3.2

A Flexmaster

2 Substitutions: Refer to Section 01 62 00.

Fabricate to SMACNA HVAC Duct Construction Standards - Metal and Flexible, and as
indicated.

Connector: Fabric crimped into metal edging strip.

1 Fabric: UL listed fire-retardant neoprene coated woven glass fibre fabric to
NFPA 90A, minimum density 1.0 kg/sq m.

2 Net Fabric Width: Approximately 50 75 150 mm wide.
3 Metal: 75 mm wide, 0.6 mm thick galvanized steel .

Leaded Vinyl Sheet: Minimum 14 mm thick, 4.2 kg/sq m, 10 dB attenuation in 10 to
10,000 Hz range.

MOTORIZED CONTROL DAMPERS
Manufacturers:

A Tamco Series 1000/Belimo
2 Substitutions: Refer to Section 01 62 00.

Aluminum air foil control damper.
Flanged to duct.
With Belimo actuator, NFBUP/NFXUP sized to match damper.

Sized to match internal dimensions of duct.

Execution

PREPARATION

Verify that electric power is available and of the correct characteristics.

INSTALLATION

Install accessories to manufacturer's instructions, NFPA 90A, and follow SMACNA
HVAC Duct Construction Standards - Metal and Flexible. Refer to Section 23 31 00 for
duct construction and pressure class.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere
as indicated. Provide minimum 200 x 200 mm size for hand access, 450 x 450 mm size
for shoulder access, and as indicated. Provide 100 x 100 mm for balancing dampers
only. Review locations prior to fabrication.
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A4 Provide duct test holes where indicated and required for testing and balancing purposes.
5 Provide fire dampers , combination fire and smoke dampers and smoke dampers at
locations indicated, where ducts and outlets pass through fire rated components , and
where required by authorities having jurisdiction. Install with required perimeter
mounting angles, sleeves, breakaway duct connections, corrosion resistant springs,
bearings, bushings and hinges.
.6 Install smoke dampers and combination smoke and fire dampers to NFPA 92A.
T Demonstrate re-setting of fire dampers to Owner's representative.
8 Provide flexible connections immediately adjacent to equipment in ducts associated with
fans and motorized equipment , and supported by vibration isolators. Refer to Section
23 05 48. For fans developing static pressures of 1250 Pa and over, cover connections
with leaded vinyl sheet, held in place with metal straps.
9 Use splitter dampers only where indicated.
.10 Provide balancing dampers on high velocity systems where indicated. Refer to Section
23 36 00.
A1 Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless

of whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES
A Diffusers.

2 Light troffer diffusers.

3 Registers/grilles.

4 Door grilles.
5 Louvres.
.6 Louvred penthouses.

T Roof hoods.

8 Goosenecks.
12 RELATED SECTIONS

1 Section 01 33 00 - Administrative Requirements.

2 Section 01 44 00 - Quality Assurance.

3 Section 01 61 00 - Common Product Requirements.

A4 Section 01 78 10 - Execution Requirements.

5 Section 09 91 10 - Painting: Painting of duct work visible behind outlets and inlets.
1.3 REFERENCES

1 ADC 1062 - Air Distribution and Control Device Test Code.

2 AMCA 500 - Method of Testing Louvres for Ratings.

3 AMCA 5000 - Method of Testing Dampers for Ratings.

4 ARI 650 - Air Outlets and Inlets.

5 ASHRAE 70 - Method of Testing for Rating the Performance of Outlets and Inlets.

.6 SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

4 NFPA 90A - Installation of Air Conditioning and Ventilating Systems.
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14

15

1.6

1.7

Part 2

2.2

Part 3

3.1

SUBMITTALS

Section 01 33 00: Procedures for submittals.

Product Data: Provide data for equipment required for this project. Review outlets and
inlets as to size, finish, and type of mounting prior to submission. Submit schedule of
outlets and inlets showing type, size, location, application, and noise level.

Samples: Submit two of each required air outlet and inlet type.

PROJECT RECORD DOCUMENTS

Section 01 78 10: Submittals for project closeout.

Record actual locations of air outlets and inlets.

QUALITY ASSURANCE

Test and rate air outlet and inlet performance to ADC Equipment Test Code 1062 and
ASHRAE 70.

Test and rate louvre performance to AMCA 500.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the Products specified in this
section with minimum three years documented experience.

Products
A EH Price.

GOOSENECKS

Fabricate to SMACNA HVAC Duct Construction Standards - Metal and Flexible, of
minimum 1.20 mm galvanized steel.

Mount on minimum 300 mm high curb base where size exceeds 230 x 230 mm. .

Execution

INSTALLATION

Install to manufacturer's instructions.

Check location of outlets and inlets and make necessary adjustments in position to
conform with architectural features, symmetry, and lighting arrangement.

Install diffusers to duct work with air tight connection.
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A4 Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite
whether dampers are specified as part of the diffuser, or grille and register assembly.

5 Paint ductwork visible behind air outlets and inlets matte black. Refer to Section
09 91 10.

END OF SECTION

17-049-01-30



RCMP "V Division Section 23 54 10
MECHANICAL UPGRADES Forced Air Furnaces
IQALUIT - FACILITY BUILDING Page 1 of 6
IQALUIT, NUNAVUT

Part 1

11

1.2

13

General

SECTION INCLUDES

Forced air furnaces.

Air cooled condensing units.

Thermostats.

RELATED SECTIONS

Section 01 33 00 - Administrative Requirements.
Section 01 61 00 - Common Product Requirements.
Section 01 78 10 - Execution Requirements.
Section 23 05 13 - Motors: Evaporator and condenser fan motors.
Section 23 05 48 - Vibration Isolation.

Section 23 07 13 - Duct Insulation: Duct Liner.
Section 23 40 00 - Air Cleaning Devices.

Section 25 50 01 - Analog Control Equipment: 25 50 02 - Digital Control Equipment:
Thermostats, humidistats, time clocks.

Section 26 05 80 - Equipment Wiring: Electrical characteristics and wiring connections
and installation and wiring of thermostats and other controls components.

REFERENCES

ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment.

ARI 270 - Sound Rating of Outdoor Unitary Equipment.

ARI 520 - Positive Displacement Condensing Units.

ARI 610 - Central System Humidifiers for Residential Applications.

ASHRAE 14 - Methods of Testing for Rating Positive Displacement Condensing Units.
ASHRAE 15 - Safety Standard for Refrigeration Systems.

ASHRAE 52 - Method of Testing Air Cleaning Devices Used in General Ventilation for
Removing Particulate Matter.

ASHRAE 90A - Energy Conservation in New Building Design.
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9 ASHRAE 103 - Method of Testing for Annual Fuel Utilization Efficiency of Residential
Central Furnaces and Boilers.
10 NFPA 31 - Installation of Oil-Burning Equipment.
A1 NFPA 54 (AGA Z223.1) - National Fuel Gas Code.
A2 NFPA 90A - Installation of Air Conditioning and Ventilating Systems.
A3 NFPA 90B - Installation of Warm Air Heating and Air-Conditioning Systems.
14 NFPA 211 - Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances.
15 UL 207 - Refrigerant-Containing Components and Accessories, Non-electrical.
.16 UL 303 - Refrigeration and Air-Conditioning Condensing and Compressor Units.
A7 UL 727 - Oil-Fired Central Furnaces.
18 UL 729 - Oil-Fired Floor Furnaces.
14 SUBMITTALS FOR REVIEW
1 Section 01 33 00: Procedures for submittals.
2 Product Data: Provide rated capacities, weights, accessories, electrical nameplate data,
and wiring diagrams.
3 Shop Drawings: Indicate assembly, required clearances, and location and size of field
connections.
15 SUBMITTALS FOR INFORMATION
1 Section 01 33 00: Procedures for submittals.
2 Design Data: Indicate refrigerant pipe sizing.
3 Manufacturer's Instructions: Indicate rigging, assembly, and installation instructions.
1.6 SUBMITTALS AT PROJECT CLOSEOUT
1 Section 01 78 10: Submittals for project closeout.
2 Project Record Documents: Record actual locations of components and connections.
3 Operation and Maintenance Data: Include manufacturer's descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listing.
4 Warranty: Submit manufacturers warranty and ensure forms have been filled out in

Owners name and registered with manufacturer.
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1.7 QUALITY ASSURANCE
Manufacturer Qualifications: Company specializing in manufacturing the Products
specified in this section with minimum three years documented experience.
Installer Qualifications: Company specializing in performing the work of this section
with minimum three years documented experience.
1.8 REGULATORY REQUIREMENTS
Products Requiring Electrical Connection: Listed and classified by CSA as suitable for
the purpose specified and indicated.
1.9 WARRANTY
Section 01 78 10: Submittals for project closeout.
Provide ten year manufacturers warranty for heat exchangers.
Provide three year manufacturers warranty for solid state ignition modules.
Provide five year manufacturers warranty for condensing units and compressors.
1.10 EXTRA MATERIALS
Section 01 78 10: Submittals for project closeout.
Substitutions: Refer to Section 01 62 00.
Part 2 Products
2.1 ELECTRIC FURNACES

Manufacturer: Dettson Model Supreme Modulating Furnace SUP 20-M.

A Substitutions: Refer to Section 01 62 00.

Units: Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet,
supply fan, heating element, controls, air filter, humidifier, and accessories; wired for
single power connection with control transformer.

1 Air Flow Configuration: Upflow.
Heating: Electric.
Electric Refrigeration: Refrigerant cooling coil and outdoor package containing
compressor, condenser coil and condenser fan.

Cabinet: Steel with baked enamel finish, easily removed and secured access doors, glass
fibre insulation and reflective liner.

Supply Fan: Centrifugal type rubber mounted with direct drive motor.
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5 Motor: Refer to Section 23 05 13; 1750 rpm multi-speed.
.6 Electric Heater: Helix wound bare nichrome wire heating elements arranged in
incremental states of 5 kW each, with porcelain insulators.
T Electric Heater Operating Controls:
1 Low voltage adjustable room thermostat energized heater stages in sequence with
pre-determined delay between heating stages.
2 High limit temperature control de-energizes heating elements, automatic resets.
3 Supply fan starts before electric elements are energized and continues operating
after thermostat is satisfied until bonnet temperature reaches minimum setting.
Include manual switch for continuous fan operation.
8 Air Filters: 25 mm thick urethane, washable type arranged for easy replacement.
9 Performance:
A Refer to Furnace Schedule.
2 Air Handling:
1 Air flow: 2000 cfm.
2 External static pressure: 0.4 inch wg.
3 Motor:
1 1 hp.
2 240 volts, single phase, 60 Hz.
3 Refer to Section 26 05 80.
3 Heating Capacity:
1 Heating input: 20 kW electric heating elements.
2 240 volts, single phase, 60 Hz.
3 Refer to Section 26 05 80.
2.2 CONDENSING COILS AND CONDENSING UNITS
1 Manufacturer: Dettson Alize Heat Pump COND-18-01 and Coil CC1.513.5 M
1 Substitutions: Refer to Section 01 62 00.
2 Construction and Ratings: To ARI 210/240, and UL 207 and UL 303. Testing:
ASHRAE 14.
1 Rated cooling output: 18000 Btuh.
2 Matching 18KbTU condensing coils for furnace.
3 Electrical Characteristics:
1 208/230 volts, single phase, 60 Hz.
2 Disconnect Switch: Factory mount disconnect switch on equipment to Section
26 05 80.
4 Refrigeration Operating Controls
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2.3

Part 3

3.1

1 Room Thermostat: Cycles condensing unit and supply fan to maintain room

temperature setting.
THERMOSTATS
Manufacturer; Dettson Modulating Touchscreen Thermostat Model RO2P030

1 Other acceptable manufacturers offering equivalent products.
2 Substitutions: Refer to Section 01 62 00.

Adjustable Room Thermostat: Low voltage, to control heater stages in sequence with
delay between stages, heat pump, and supply fan to maintain temperature setting. Include

system selector switch (heat-auto-off-cool) and fan control switch (auto-on).

Electric solid state microcomputer based room thermostat with remote sensor:

Automatic switching from heating to cooling.

Set-up for four separate temperatures per day.

> w Nk

days.
Short cycle protection.
Programming based on every day of the week.

o o

Preferential rate control to minimize overshoot and deviation from setpoint.

Instant override of setpoint for continuous or timed period from one hour to 31

T Selection features including degree F or degree C display, 12 or 24 hour clock,

keyboard disable, remote sensor, fan on-auto.
.8 Battery replacement without program loss.
9 Thermostat display:
Time of day.
Actual room temperature.
Programmed temperature.
Programmed time.
Duration of timed override.
Day of week.

No ok~ wiN Rk

Execution

EXAMINATION

Section 01 10 13: Verification of existing conditions before starting work.

System mode indication: heating, cooling, auto, off, fan auto, fan on.

Verify that floors are ready for installation of units and openings are as indicated on shop

drawings. Verify that supports for air cooled condensers are completed.
Verify that proper power supply is available for furnace.

Install cooling coils as recommended by manufacturer.
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3.2 INSTALLATION
1 Install to NFPA 90A and NFPA 90B.

END OF SECTION
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PART 1

1.1

1.2

13

GENERAL

SECTION INCLUDES

Heat Recovery Ventilators.

Duct Heaters.

RELATED SECTIONS
Section 01 33 00 — Submittal Procedures.

Section 01 74 21 — Construction/Demolition Waste Management and Disposal
Section 01 78 00 — Closeout Submittals.
Section 23 33 00 — Air Duct Accessories.

Section 23 33 15 — Dampers - Operating.

REFERENCES

American Bearing Manufacturer’s Association (ABMA)

A ANSI/ABMA 9 Load Ratings and Fatigue Life for Ball Bearings.

2 ANSI/ABMA 11 Load Ratings and Fatigue Life for Roller Bearings.
Air Movement and Control Association (AMCA)

| AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance
Rating (ASHRAE).

2 AMCA 300 Reverberant Room Method for Sound Testing of Fans.

American National Standards Institute/Air-Conditioning and Refrigeration Institute
(ANSI/ARI)

A ANSI/ARI 430, Central Station Air Handling Units.
American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE)

1 ASHRAE 68, Laboratory Method of Testing to Determine the Sound Power in a
Duct.

2 ASHRAE 84, Method of Testing Air-to-Air Exchangers.
Canadian General Standards Board (CGSB)

1 CAN/CGSB 1.181, Ready-Mixed Organic Zinc-Rich Coating.
Canadian Standards Association (CSA)

| CSA B52 Mechanical Refrigeration Code.
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14

1.5

1.6

PART 2

2.1

National Electrical Manufacturer’s Association (NEMA)

A NEMA MG1 Motors and Generators

2 NEMA ICS 7-1 Safety Standards for Construction and Guide for Selection,
Installation and Operation of Adjustable Speed Drive Systems.

Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.

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

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal
Procedures.

Indicate following: fan, fan curves showing point of operation, motor drive, bearings,
filters, mixing box, dampers, VAV, coil, include performance data.

CLOSEOUT SUBMITTALS

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

Include following: fan, bearings, motor, damper, VAV control, air volume, total cooling,
sensible cooling, EDB, EWB, OAT.

EXTRA MATERIALS

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

Provide one spare set of filters.

Provide list of individual manufacturer's recommended spare parts for equipment such as
bearings and seals, and addresses of suppliers, together with list of specialized tools
necessary for adjusting, repairing or replacing, for placement into operating manual.

Spare filters: in addition to filters installed for startup and commissioning. Immediately
prior to acceptance by Owner’s Representative, supply 1 complete set of filters for each
filter unit or filter bank.

PRODUCTS

HEAT RECOVERY VENTILATORS
Manufacturer: NuAir Model Nu500.

A Lifebreath.
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2 Substitutions: Not permitted.
2.2 GENERAL
A Heat exchanger, cross-flow.
2 Unit to be self contained with all necessary controls and wiring to facilitate a single point
connect. Provide disconnect and vibration isolators.
2.3 CABINET, FANS AND FILTERS
| Casing: galvanized, pre-painted steel with foil faced insulation. Double wall construction.
2 Provide full size access doors to allow for periodic maintenance and inspection. Door
construction, same as unit with compression type handles and resilient gaskets.
3 Drain pans to be formed sections, recessed, fabricated from 1.2 mm stainless steel 304.
Piped to nearest floor drain.
4 Fans: centrifugal type with double blowers and motors rated for single phase 208 V.
Separate Motor for the supply and exhaust fan.
5 Filers: medium efficiency in the supply and exhaust air streams.
.6 Minimum 55% effectiveness in heating.
2.4 ELECTRIC DUCT HEATER
1 Provide electric duct heater with SCR for tempering air. Thermolec. 208Volts /3
phase/60Hz.
2 With air flow sensor and inline thermostat.
3 Install as shown on drawings.
PART 3 EXECUTION
3.1 INSTALLATION
1 Install units in accordance with manufacturer's instructions and as indicated.
2 Ensure adequate clearance for servicing and maintenance.
3 Continuous operation, to be interlocked with fan coil operation.
3.2 SCHEDULES
1 HEAT RECOVERY VENTILATORS

17-049-01-30



RCMP V" Division Section 23 72 15

MECHANICAL UPGRADES Heat Recovery Ventilator
IQALUIT - FACILITY BUILDING Page 4 of 4
IQALUIT, NUNAVUT
Drawing Code HRV-1
Location Gym
Manufacturer Nu-Air
Model Nu-500
115/1 phase/60Hz
Airflow 165
Capacity (L/s)
External Static 0.4
Pressure
Accessories Filter kit, speed
control
2 DUCT HEATERS
Drawing Code DH-1
Associated equipment HRV-1
Manufacturer Thermolec
Output 6 kW
Location Fresh air intake
Temperature setting -5C
Electrical characteristics | 208V/3 phase/60Hz

END OF SECTION
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Part 1

11

1.2

13

14

General

SECTION INCLUDES

Sequence of operation:

A Furnace.
2 Heat recovery ventilators

RELATED SECTIONS

Section 01 33 00 - Administrative Requirements.

Section 01 44 00 - Quality Assurance.

Section 01 61 00 - Common Product Requirements.

Section 01 78 10 - Execution Requirements.

Section 25 30 00 - Instruments And Control Elements.

Section 25 50 01 - Analog Control Equipment.

Section 25 50 02 - Digital Control Equipment.

Section 26 05 80 - Equipment Wiring: Electrical characteristics and wiring connections.
SYSTEM DESCRIPTION

This section defines the manner and method by which controls function.
Requirements for each type of control system operation are specified.

Equipment, devices, and system components required for control systems are specified in
other Sections.

SUBMITTALS FOR REVIEW
Section 01 33 00: Procedures for submittals.

Shop Drawings: Indicate mechanical system controlled and control system components.

1 Label with settings, adjustable range of control and limits. Include written
description of control sequence.

2 Include flow diagrams for each control system, graphically depicting control
logic.

3 Include draft copies of graphic displays indicating mechanical system
components, control system components, and controlled function status and
value.
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1.5 SUBMITTALS AT PROJECT CLOSEOUT
Section 01 78 10: Submittals for project closeout.
Project Record Documents: Record actual locations of components and set points of
controls, including changes to sequences made after submission of shop drawings.

Part 2 Products

2.1 Not Used
Not Used

Part 3 Execution

3.1 ELECTRIC FURNACE - GYM
The furnace provides heated air during heating season, and cooling during cooling
season. Fresh air from the HRV is introduced to the fan coils via the return air duct. The
furnace shall be switchable between heating and cooling mode at the room thermostat,
both manually and automatically. There is an existing in-floor heating system that
provides heat to the gym, so that the furnace is not required to provide building heat.
During heating season, a programmable room thermostat maintains a constant room
temperature by staging electric heater coils.
During cooling season a programmable room thermostat maintains a constant room
temperature by cycling the heat pump cooling coil and condensing unit.
The heat pump can also be connected to operate as a heat source for the furnace during
warm weather. Ensure that the correct coil configuration and control options are selected
when installing the cooling coil and condensing unit.
This unit will be shut down upon fire alarm.

3.2 HEAT RECOVERY VENTILATORS

A heat recovery ventilator is used to provide fresh air to the gym. HRV-1 provides
400cfm to the return air duct F-1. 400cfm of exhaust air is taken from the gym and sent
through the HRV for heat recovery.

The heat recovery ventilator will run continuously to provide fresh air and exhaust. These
units will be shut down on fire alarm.

The HRV will have an electric in-duct coil located in the outdoor air intake for defrost, to
ensure 100% ventilation at all times. This electric coil will be cycled on an off to maintain
-5 degrees C air temperature, and will have a failsafe air switch (sail switch) to keep the
coil from heating should the air system fail. This control shall be by standalone SCR
control based on air temperature sensing.
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A4 This unit will be shut down upon fire alarm.
3.3 ELECTRIC HEATING COILS

A Electric in-duct coil on heat recovery ventilators’ fresh air intake (8kW DH for HRV-1)

shall cycle on/off as enabled from a duct air temperature sensor to maintain outdoor air
temperature above -5 Celsius for defrost of heat exchanger, and to maintain ventilation
during heat recovery ventilator operation.

2 The electric coil shall have an air flow and hi limit safety controls.

END OF SECTION
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