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Part 1 General

11 SUBMITTALS

Submittals: in accordance with Section 01 33 OQbrS&ittal Procedures.
Shop drawings to show:

1 Mounting arrangements.
2 Operating and maintenance clearances.

Shop drawings and product data accompanied by:

A Detailed drawings of bases, supports, and ancHts. bo
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 incBen 01 33 00 - Submittal Procedures.
Identify section and paragraph number.

Closeout Submittals:

A Provide operation and maintenance data for incatpor into manual specified
in Section 01 78 00 - Closeout Submittals.
2 Operation and maintenance manual approved by,iaaldcbpies deposited with,
Contract Administrator before final inspection.
3 Operation data to include:
A Control schematics for systems including environtalecontrols.
2 Description of systems and their controls.
3 Description of operation of systems at various fomgjether with reset
schedules and seasonal variances.
4 Operation instruction for systems and component.
5 Description of actions to be taken in event of pqént failure.
.6 Colour coding chart.
A4 Maintenance data to include:
A Servicing, maintenance, operation and trouble-shganstructions for
each item of equipment.
2 Data to include schedules of tasks, frequencystamjuired and task
time.
5 Performance data to include:
A Equipment manufacturer's performance datasheetspwint 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 spekifi Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.



City of Winnipeg Section 23 05 00
Montcalm Wastewater Pumping Station Upgrades COMMRBIRK RESULTS FOR HVAC
Bid Opportunity 907-2011 Page 2 of 4

.6 Approvals:

A Submit 1 copy of draft Operation and Maintenancenis to Contract
Administrator for approval. Submission of individukata will not be
accepted unless directed by Contract Administrator.

2 Make changes as required and re-submit as dirbgt€bntract
Administrator.

T Additional data:

A Prepare and insert into operation and maintena@ceiah additional data
when need for it becomes apparent during spedif@sdonstrations and
instructions.

.8 Site records:
A Keep one (1) complete set of white prints at thee diiring work marking

changes as work progresses and as changes oatudjnig all addenda,
change orders, site instructions, clarificationd esvisions for the
purpose of As-Built Drawings.

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

3 Use different colour waterproof ink for each seevic

A4 Make available for reference purposes and inspectio

9 As-built drawings:

A Prior to start of Testing, Adjusting and BalancfogHVAC, finalize
production of as-built drawings.

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

3 Submit to Contract Administrator for approval andka corrections as
directed.

4 Perform testing, adjusting and balancing for HVAgihg as-built
drawings.

5 Submit completed reproducible as-built drawingswv@perating and
Maintenance Manuals.

.10 Submit copies of as-built drawings for inclusiorfiimal TAB (Testing, Adjusting
& Balancing) report.
12 MAINTENANCE
A Furnish spare parts in accordance with Section80Q07- Closeout Submittals as follows:

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

2 Provide one set of special tools required to seremuipment as recommended by
manufacturers and in accordance with Section 00078Closeout Submittals.

3 Furnish one commercial quality grease gun, greadeadapters to suit different types of
grease and grease fittings.
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Part 2 Products

21 MATERIALS

Part 3

31

3.2

33

34

35

Not Applicable.

Execution

PAINTING REPAIRS AND RESTORATION
Do painting in accordance with Section 09 91 2&terior Painting.
Prime and touch up marred finished paintwork toamatriginal.

Restore to new condition, finishes which have dgmaged.

CLEANING

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

FIELD QUALITY CONTROL
Manufacturer's Field Services:

A Obtain written report from manufacturer verifyingnepliance of Work, in
handling, installing, applying, protecting and clegy of product and submit
Manufacturer's Field Reports as described in PARBWBMITTALS.

2 Provide manufacturer's field services consistingrofiuct use recommendations
and periodic site visits for inspection of prodindtallation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as directe@ART 1 - QUALITY
ASSURANCE.
DEMONSTRATION

Contract Administrator will use equipment and sgsdor test purposes prior to
acceptance. Supply labour, material, and instrusneguired for testing.

Supply tools, equipment and personnel to demosesaad instruct operating and
maintenance personnel in operating, controllingstohg, trouble-shooting and
servicing of all systems and equipment during ragwlork hours, prior to acceptance.

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

Instruction duration time requirements as specifiegppropriate sections.
Contract Administrator will record these demonstrag on video tape for future
reference.

PROTECTION

Protect equipment and systems openings from dist, @énd other foreign materials with
materials appropriate to system.
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Part 1 General
11 REFERENCES

A American Society of Heating, Refrigeration and Bipnditioning Engineers (ASHRAE)

1.2

.2

3
1.3

A
1.4

A
Part 2
2.1

A

A ASHRAE 90.1-2007, Energy Standard for Buildings &ptd_ow-Rise
Residential Buildings (IESNA cosponsored; ANSI apyed; Continuous
Maintenance Standard).

Electrical Equipment Manufacturers' Association Gou(EEMAC)
Health Canada/Workplace Hazardous Materials InfaomeSystem (WHMIS)
A Material Safety Data Sheets (MSDS).

SUBMITTALS
Submittals: in accordance with Section 01 33 0Qbrfittal Procedures.
Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Proes] Include product
characteristics, performance criteria, and limtasi.

A Submit two copies of Workplace Hazardous Matetiaisrmation
System (WHMIS) Material Safety Data Sheets (MSDS)agcordance
with Section 01 33 00 - Submittal Procedures.

Closeout Submittals

A Provide maintenance data for motors, drives anddguar incorporation into
manual specified in Section 01 78 00 - Closeoun$tials.

QUALITY ASSURANCE

Regulatory Requirements: work to be performed mgieance with applicable

Provincial regulations.

DELIVERY, STORAGE, AND HANDLING

Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

2 Deliver, store and handle materials in accordarnte wanufacturer's written
instructions.

Products

GENERAL

Motors: high efficiency, in accordance with localddo company standards and to
ASHRAE 90.1.
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2.2 MOTORS

2.3

24

2.5

Provide motors for mechanical equipment as spekifie

Motors under 373 W: speed as indicated, contingdaoitag built-in overload protection,
resilient mount, single phase, 120 V, unless otlsnspecified or indicated.

Motors 373 W and larger: EEMAC Class B, squirregdeaduction, speed as indicated,
continuous duty, drip proof, ball bearing, maximtemperature rise 40 degrees C, 3
phase, 575 V, unless otherwise indicated.

TEMPORARY MOTORS

If delivery of specified motor will delay completiar commissioning work, install
motor approved by Contract Administrator for tengrgruse. Work will only be
accepted when specified motor is installed.

BELT DRIVES

Fit reinforced belts in sheave matched to driveltidie belts to be matched sets.

Use cast iron or steel sheaves secured to shaftsemovable keys unless otherwise
indicated.

For motors under 7.5 kW: standard adjustable mltole sheaves, having plus or minus
10% range. Use mid-position of range for specifietn.

For motors 7.5 kW and over: sheave with split tagdyushing and keyway having fixed
pitch unless specifically required for item conaainProvide sheave of correct size to
suit balancing.

Correct size of sheave determined during commigsion

Minimum drive rating: 1.5 times nameplate ratingmotor. Keep overhung loads within
manufacturer's design requirements on prime mdvafts

Motor slide rail adjustment plates to allow for trerline adjustment.

Supply one set of spare belts for each set installeccordance with Section 01 78 00 -
Closeout Submittals.

DRIVE GUARDS

Provide guards for unprotected drives.

Guards for belt drives;

A Expanded metal screen welded to steel frame.

2 Minimum 1.2 mm thick sheet metal tops and bottoms.

3 38 mm dia holes on both shaft centres for insemiclachometer.
A4 Removable for servicing.

Provide means to permit lubrication and use ofitettuments with guards in place.
Install belt guards to allow movement of motorsddjusting belt tension.-
Guard for flexible coupling:

A "U" shaped, minimum 1.6 mm thick galvanized mileedt
2 Securely fasten in place.
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3 Removable for servicing.

Part 3

3.1

3.2

3.3

3.4

Unprotected fan inlets or outlets:

A Wire or expanded metal screen, galvanized, 19 mshme
2 Net free area of guard: not less than 80% of faanmgs.
3 Securely fasten in place.

4 Removable for servicing.

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

Fasten securely in place.

Make removable for servicing, easily returned iatag positively in position.

FIELD QUALITY CONTROL
Manufacturer's Field Services:

A Obtain written report from manufacturer verifyingnepliance of Work, in
handling, installing, applying, protecting and clizey of product and submit
Manufacturer's Field Reports as described in PARBWUBMITTALS.

2 Provide manufacturer's field services consistingrofluct use recommendations
and periodic site visits for inspection of prodindtallation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as directe@ART 1 - QUALITY
ASSURANCE.

CLEANING
Proceed in accordance with Section 01 74 11 - Gigan

Upon completion and verification of performanceraftallation, remove surplus
materials, excess materials, rubbish, tools angetant.

END OF SECTION
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Part 1 General

11 REFERENCES

A Canadian General Standards Board (CGSB)
A CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel.

1.2 SUBMITTALS
A Product Data:
2 Submittals: in accordance with Section 01 33 OQbrfittal Procedures.
3 Product data to include paint colour chips, othredpcts specified in this section.
4 Samples:
A Submit samples in accordance with Section 01 33Rbmittal Procedures.
2 Samples to include nameplates, labels, tags,dfgtsoposed legends.
1.3 QUALITY ASSURANCE
A Quiality assurance submittals: submit following @c@dance with Section 01 33 00 -

Submittal Procedures.

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

A Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

.2 Deliver, store and handle materials in accordant® mwanufacturer's written
instructions.

Part 2 Products

2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES

A Metal or plastic laminate nameplate mechanicakyefiaed to each piece of equipment by
manufacturer.

Lettering and numbers raised or recessed.
Information to include, as appropriate:

A Equipment: manufacturer's name, model, size, saeuigber, capacity.
.2 Motor: voltage, Hz, phase, power factor, duty, feasize.

2.2 SYSTEM NAMEPLATES
A Colours:

A Hazardous: red letters, white background.

2 Elsewhere: black letters, white background (exedpre required otherwise by
applicable codes).

2 Construction:
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A 3 mm thick laminated plastic, matte finish, withuage corners, letters accurately
aligned and machine engraved into core.
3 Sizes:
A Conform to following table:
Size # Sizes (mm) No. of Lines Height of Letters (mm)
mm
1 10 x 50 1 3
2 13x75 1 5
3 13x75 2 3
4 20 x 100 1 8
5 20 x 100 2 5
6 20 x 200 1 8
7 25 x 125 1 12
8 25 x 125 2 8
9 35 x 200 1 20
2 Use maximum of 25 letters/numbers per line.
A4 Locations:
A Terminal cabinets, control panels: use size # 5.
2 Equipment in Mechanical Rooms: use size # 9.
2.3 IDENTIFICATION DUCTWORK SYSTEMS
50 mm high stencilled letters and directional asd80 mm long x 50 mm high.
.2 Colours: back, or co-ordinated with base colowrisure strong contrast.
2.4 CONTROLS COMPONENTS IDENTIFICATION
A Identify all systems, equipment, components, cdaitgensors with system nameplates
specified in this section.
2 Inscriptions to include function and (where appraie) fail-safe position.
2.5 LANGUAGE
A Identification in English.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written meooendations or specifications,
including product technical bulletins, handlingyrsige and installation instructions, and
datasheet.
3.2 TIMING
A Provide identification only after painting specdi€ection 09 91 23 - Interior Painting

has been completed.
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3.3 NAMEPLATES
A Locations:
A In conspicuous location to facilitate easy readind identification from
operating floor.
2 Standoffs:
A Provide for nameplates on hot and/or insulatechsed.
3 Protection:
A Do not paint, insulate or cover.
3.4 LOCATION OF IDENTIFICATION ON DUCTWORK SYSTEMS

3.5

o U x W N

On long straight runs in open areas in boiler rgaagsipment rooms, galleries, tunnels:
at not more than 17 m intervals and more frequehtlguired to ensure that at least one
is visible from any one viewpoint in operating a@ad walking aisles.

Adjacent to each change in direction.

At least once in each small room through whichmgpr ductwork passes.
On both sides of visual obstruction or where rudifiscult to follow.

On both sides of separations such as walls, flgaditions.

Where system is installed in pipe chases, ceilpagss, galleries, confined spaces, at
entry and exit points, and at access openings.

At beginning and end points of each run and at pate of equipment in run.

At point immediately upstream of major manually @ted or automatically controlled
valves, and dampers. Where this is not possibéegepdentification as close as possible,
preferably on upstream side.

Identification easily and accurately readable fimsnal operating areas and from access
points.

A Position of identification approximately at rightgles to most convenient line of
sight, considering operating positions, lightingnditions, risk of physical
damage or injury and reduced visibility over timeedo dust and dirt.

CLEANING

Proceed in accordance with Section 01 74 11 - Gigan

Upon completion and verification of performanceraftallation, remove surplus
materials, excess materials, rubbish, tools angetant.

END OF SECTION
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Part 1

11

12

13

General

DEFINITIONS

TAB is used throughout this Section to describeptoeess, methods and requirements
of testing, adjusting and balancing for HVAC.

TAB means to test, adjust and balance to perforataordance with requirements of
Contract Documents and to do other work as spédifiehis section.

QUALIFICATIONSOF TAB PERSONNEL

Submit names of personnel to perform TAB to Contaministrator within 90 days of
award of contract.

Provide documentation confirming qualificationsgeessful experience.

TAB: performed in accordance with the requiremertstandard under which TAB
Firm's qualifications are approved:

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

2 Sheet Metal and Air Conditioning Contractors' Na&ibAssociation
(SMACNA), HVAC TAB HVAC Systems - Testing, Adjusgnand Balancing-
2002.

Recommendations and suggested practices contairied TAB Standard: mandatory.

Use TAB Standard provisions, including checklistsg report forms to satisfy Contract
requirements.

Use TAB Standard for TAB, including qualificatiofts TAB Firm and Specialist and
calibration of TAB instruments.

Where instrument manufacturer calibration recomraéods are more stringent than
those listed in TAB Standard, use manufacturecsmenendations.

TAB Standard quality assurance provisions sucheg®pnance guarantees form part of
this contract.

A For systems or system components not covered in StaBdard, use TAB
procedures developed by TAB Specialist.
2 Where new procedures, and requirements, are apldit@ Contract

requirements have been published or adopted by tesghpnsible for TAB
Standard used (AABC, NEBB, or TABB), requirementd &ecommendations
contained in these procedures and requirementsaneatory.

PURPOSE OF TAB

Test to verify proper and safe operation, deterracteal point of performance, evaluate
gualitative and quantitative performance of equipingystems and controls at design,
average and low loads using actual or simulatedsloa

Adjust and regulate equipment and systems to npeeified performance requirements
and to achieve specified interaction with otheated systems under normal and
emergency loads and operating conditions.
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14

15

16

1.7

18

19

3

N o o0 h w Nk

Balance systems and equipment to regulate flove tatenatch load requirements over
full operating ranges.

EXCEPTIONS

TAB of systems and equipment regulated by codaadsirds to satisfaction of authority
having jurisdiction.

CO-ORDINATION

Schedule time required for TAB (including repanestesting) into project construction
and completion schedule to ensure completion befcceptance of project.

Do TAB of each system independently and subsequemtiere interlocked with other
systems, in unison with those systems.
PRE-TAB REVIEW

Review contract documents before project constnas started and confirm in writing
to Contract Administrator adequacy of provisionsTéB and other aspects of design
and installation pertinent to success of TAB.

Review specified standards and report to ContraehiAistrator in writing proposed
procedures which vary from standard.

During construction, co-ordinate location and ilaten of TAB devices, equipment,
accessories, measurement ports and fittings.
START-UP

Follow start-up procedures as recommended by eqripmanufacturer unless specified
otherwise.

Follow special start-up procedures specified elsge/im Division 23.

OPERATION OF SYSTEMSDURING TAB

Operate systems for length of time required for Tak®l as required by Contract
Administrator for verification of TAB reports.

START OF TAB

Notify Contract Administrator 3 days prior to staftTAB.

Start TAB when building is essentially completegluding:

Installation of ceilings, doors, windows, other stiaction affecting TAB.
Application of weatherstripping, sealing, and cangk

Pressure, leakage, other tests specified elsevihigisgon 23.

Provisions for TAB installed and operational.

Start-up, verification for proper, normal and saferation of mechanical and associated
electrical and control systems affecting TAB inéhgdbut not limited to:

A Proper thermal overload protection in place foceleal equipment.
2 Air systems:
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A Filters in place, clean.
2 Duct systems clean.
3 Ducts, air shafts, ceiling plenums are airtighivtthin specified
tolerances.
4 Correct fan rotation.
5 Fire, smoke, volume control dampers installed greho
.6 Coil fins combed, clean.
7 Access doors, installed, closed.
.8 Ouitlets installed, volume control dampers open.
1.10 APPLICATION TOLERANCES
A Do TAB to following tolerances of design values:

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

111 ACCURACY TOLERANCES
A Measured values accurate to within plus or mines & actual values.
112 INSTRUMENTS
A Prior to TAB, submit to Contract Administrator lst instruments used together with

serial numbers.

2 Calibrate in accordance with requirements of mogtgent of referenced standard for
either applicable system or HVAC system.

3 Calibrate within 3 months of TAB. Provide certifieaof calibration to Contract
Administrator.
1.13 SUBMITTALS
Submit, prior to commencement of TAB:
2 Proposed methodology and procedures for perforiixig if different from referenced
standard.
1.14 PRELIMINARY TAB REPORT

A Submit for checking and approval of Contract Admsiirator, prior to submission of
formal TAB report, sample of rough TAB sheets. lud:

A Details of instruments used.

2 Details of TAB procedures employed.
3 Calculations procedures.

A4 Summaries.

1.15 TAB REPORT
A Format in accordance with referenced standard.
2 TAB report to show results in Sl units and to iratgu

A Project record drawings.
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1.16

117

1.18

1.19

2w N P

2 System schematics.

Submit 6 copies of TAB Report to Contract Admirastr for verification and approval,
in English in D-ring binders, complete with indexbs.

VERIFICATION

Reported results subject to verification by Corttésdministrator.

Provide personnel and instrumentation to verifyaB0% of reported results.

Number and location of verified results as diredigdContract Administrator.

Pay costs to repeat TAB as required to satisfacfd@ontract Administrator.

SETTINGS

After TAB is completed to satisfaction of Contré@atministrator, replace drive guards,
close access doors, lock devices in set positemgjre sensors are at required settings.

Permanently mark settings to allow restoratiomgttame during life of facility. Do not
eradicate or cover markings.

COMPLETION OF TAB

TAB considered complete when final TAB Report reediand approved by Contract
Administrator.

AIR SYSTEMS

Standard: TAB to most stringent of TAB standard&ABC and SMACNA.

Do TAB of following systems, equipment, componetmtrols:

A Air handling unit.
2 Grilles.
3 Dampers.

Qualifications: personnel performing TAB currentmizer in good standing of AABC.

Quality assurance: perform TAB under directionubervisor qualified to standards of
AABC.

Measurements: to include as appropriate for systequépment, components, controls:
air velocity, static pressure, flow rate, pressinap (or loss), temperatures (dry bulb, wet
bulb, dewpoint), duct cross-sectional area, RPEGtacal power, voltage, noise,
vibration.

Locations of equipment measurements: to includepasopriate:

A Inlet and outlet of dampers, filter, coil, fan, etlequipment causing changes in
conditions.

Locations of systems measurements to include a®papate: main ducts, main branch,
sub-branch, run-out (or grille, register or diffgse
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21 NOT USED

1 Not used.

Part 3 Execution

31 NOT USED
1 Not used.

END OF SECTION
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Part 1 General
11 REFERENCES
Definitions:
A For purposes of this section:
A "CONCEALED" - insulated mechanical services andigapent in
suspended ceilings and non-accessible chases mad-fu spaces.
2 "EXPOSED" - means "not concealed" as previousfindd.
3 Insulation systems - insulation material, fastenexskets, and other

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

Reference Standards:

A American Society of Heating, Refrigeration and 8onditioning Engineers
(ASHRAE)

A ANSI/ASHRAE/IESNA 90.1-07, SlI; Energy Standard Buildings
Except Low-Rise Residential Buildings.

2 ASTM International Inc.

A ASTM B209M-07, Standard Specification for Aluminamd
Aluminum-Alloy Sheet and Plate (Metric).

2 ASTM C449/C449M-07, Standard Specification for Malg-iber-
Hydraulic-Setting Thermal Insulating and Finishidgment.

3 ASTM C553-08, Standard Specification for Minerabéii Blanket
Thermal Insulation for Commercial and Industrialpfipations.

4 ASTM C612-10, Standard Specification for Minera&ii Block and
Board Thermal Insulation.

5 ASTM C921-10, Standard Practice for DeterminingRneperties of
Jacketing Materials for Thermal Insulation.

3 Canadian General Standards Board (CGSB)

A CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket andriggpMaterial for
Pipe, Duct and Equipment Thermal Insulation.

A4 Thermal Insulation Association of Canada (TIAC)tiNaal Insulation Standards
(2005).
5 Underwriters Laboratories of Canada (ULC)

A CAN/ULC-S102-07, Method of Test for Surface Burnibgaracteristics
of Building Materials and Assemblies.

2 CAN/ULC-S701-05, Standard for Thermal InsulationlyBtyrene,
Boards and Pipe Covering.



City of Winnipeg Section 23 07 13

Montcalm Wastewater Pumping Station Upgrades DUCIULATION
Bid Opportunity 907-2011 Page 2 of 4
12 ACTION AND INFORMATIONAL SUBMITTALS

13

14

Part 2

21

22

23

Provide submittals in accordance with Section 0D@3 Submittal Procedures.
Product Data:

A Provide manufacturer's printed product literaturd datasheets for duct
insulation, and include product characteristicsfggeance criteria, physical
size, finish and limitations.

Manufacturers' Instructions:

A Provide manufacture's written duct insulation jisigtrecommendations. and
special handling criteria, installation sequendégaming procedures.

QUALITY ASSURANCE

Qualifications:

1 Installer: specialist in performing work of thiscgen, and have at least 3 years
successful experience in this size and type ofptpmember of TIAC.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle in accordance with Sedib61 00 - Common Product
Requirements.

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

Products

FIRE AND SMOKE RATING
To CAN/ULC-S102:

A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.
INSULATION

Mineral fibre: as specified includes glass fibegk wool, slag wool.

Thermal conductivity ("k" factor) not to exceed sified values at 24 degrees C mean
temperature when tested in accordance with ASTM5C33

TIAC Code C-1: Rigid mineral fibre board to ASTM T8 with factory applied vapour
retarder jacket to CGSB 51-GP-52Ma (as schedul®ART 3 of this Section).
JACKETS

Canvas:

A 220 gm/mi cotton, plain weave, treated with dilute fire reant lagging adhesive
to ASTM C921.

Lagging adhesive: compatible with insulation.
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24

Part 3

31

3.2

3.3

34

35

2w N P

A

ACCESSORIES

Tape: self-adhesive, aluminum, reinforced, 50 mhewninimum.
Contact adhesive: quick-setting

Canvas adhesive: washable.

Fasteners: 2 mm diameter pins with 35 mm diaméigs,dength to suit thickness of
insulation.

Execution

APPLICATION

Manufacturer's Instructions: comply with manufaetig written recommendations,
including product technical bulletins, handlingyrsige and installation instructions, and
datasheets.

PRE-INSTALLATION REQUIREMENTS

Pressure test ductwork systems complete, witnebsentify.

Ensure surfaces are clean, dry, free from foreigtenal.

INSTALLATION
Install in accordance with TIAC National Standards.
Apply materials in accordance with manufacturessrirctions and as indicated.

Hangers and supports in accordance with Secti@1234 - Metal Ducts - Low Pressure
to 500 Pa.

A Apply high compressive strength insulation whemaulation may be compressed
by weight of ductwork.

Fasteners: install at 300 mm on centre in horizamtd vertical directions, minimum 2
rows each side.

DUCTWORK INSULATION SCHEDULE

Insulation types and thicknesses: conform to faltgaable:

Vapour Thickness
TIAC Code Retarder (mm)

Supply and return ducts none
exposed in space being served
Outside air ducts to mixing
plenum C-1 yes 50
Exhaust duct between dampe 31 no 50
and louvres

CLEANING

Clean in accordance with Section 01 74 11 - Claanin

A Remove surplus materials, excess materials, ruptoists and equipment.
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END OF SECTION



City of Winnipeg Section 23 11 23
Montcalm Wastewater Pumping Station Upgrades FATYLNATURAL GAS PIPING
Bid Opportunity 907-2011 Page 1 of 3

Part 1

11

1.2

13

1.4

Part 2

2.1

General

SUMMARY
Section Includes:

A Materials and installation for piping, valves aittirfgs for gas fired equipment.

REFERENCES
Canadian Standards Association (CSA)/Canadian Gaedtation (CGA)
A CAN/CSA B149.1-10, Natural Gas and Propane IngtaliaCodes.

SUBMITTALS
Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Prosd Include product
characteristics, performance criteria, and limtasi.

2 Indicate the following:
A1 Performance data.

Quality assurance submittals: submit following ac@dance with Section 01 33 00 -
Submittal Procedures.

A Certificates: submit certificates signed by mantifear certifying that materials
comply with specified performance characteristiod physical properties.

2 Instructions: submit manufacturer's installatiostiactions.

A Contract Administrator will make available 1 codysgstems supplier's
installation instructions.

Closeout Submittals

A Provide maintenance data for incorporation into maduspecified in Section
01 78 00 - Closeout Submittals.

DELIVERY, STORAGE AND HANDLING

Packing, shipping, handling and unloading:

1 Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

2 Deliver, store and handle materials in accordarnite wanufacturer's written
instructions.

Products

PIPE
Steel pipe: to ASTM A53/A53M, Schedule 40, seambesollows:

A NPS 1/2 to 2, screwed.
2 NPS2 1/2 and over, plain end.
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2

2.2

2.3

2.4

Part 3

3.1

3.2

3.3

3.4

Copper tube: to ASTM B837.

JOINTING MATERIAL

Screwed fittings: pulverized lead paste.
Welded fittings: to CSA W47.1.

Flange gaskets: nonmetallic flat.

FITTINGS

Steel pipe fittings, screwed, flanged or welded:

i

Malleable iron: screwed, banded, Class 150.

Steel pipe flanges and flanged fittings: to ASMESESL

Welding: butt-welding fittings.

Unions: malleable iron, brass to iron, ground seafSTM A47/A47M.
Bolts and nuts: to ASME B18.2.1.

Nipples: schedule 40, to ASTM A53/A53M.

Copper pipe fittings, screwed, flanged or soldered:

A Cast copper fittings: to ASME B16.18.
2 Wrought copper fittings: to ASME B16.22.

o Ul N Wi

VALVES
Provincial Code approved lubricated ball type.

Execution

MANUFACTURER'S INSTRUCTIONS

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

PIPING

Install in accordance with Section CAN/CSA B14&%udpplemented as specified.
Install drip points:

A At low points in piping system.

2 At connections to equipment.

VALVES

Install valves with stems upright or horizontal.

Install valves at branch take-offs to isolate pgegkequipment, and as indicated.

FIELD QUALITY CONTROL
Site Tests/Inspection:

A Test system in accordance with CAN/CSA B149.1 augiirements of
authorities having jurisdiction.
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2 Manufacturer's Field Services:
A Have manufacturer of products supplied under teiSn review work involved

in handling, installation/application, protectiondacleaning of its product, and
submit written reports, in acceptable format, tdfyecompliance of work with
Contract.

Provide manufacturer's field services, consistihgroduct use recommendations
and periodic site visits for inspection of produndtallation, in accordance with
manufacturer's instructions.

Schedule site visits to review work at stagesdiste

A After delivery and storage of products, and whesppratory work on
which work of this Section depends is complete,dafore installation
begins.

2 Upon completion of work, after cleaning is carrmad.

35 ADJUSTING
Purging: purge after pressure test in accordante@AN/CSA B149.1.

2 Pre-Start-Up Inspections:

A

2

Check vents from regulators, control valves, teatgroutside building in
approved location, protected against blockage, dama

Check gas trains, entire installation is approwedluthority having jurisdiction.

3.6 CLEANING
Cleaning: in accordance with CAN/CSA B149.1, supated as specified.

2 Perform cleaning operations as specified in Sedibi4 11 - Cleaning and in
accordance with manufacturer's recommendations.

3 Upon completion and verification of performancensitallation, remove surplus
materials, excess materials, rubbish, tools angetant.

END OF SECTION
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Part 1 General
11 REFERENCES
A American Society of Heating, Refrigerating and Sisnditioning Engineers, Inc.
(ASHRAE).

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

A ASTM A480/A480M-10, Standard Specification for GeaddRequirements for
Flat-Rolled Stainless and Heat-Resisting SteekPtBlieet and Strip.

2 ASTM A635/A635M-09, Standard Specification for 8iteSheet and Strip,
Heavy-Thickness Coils, Carbon, Hot Rolled.

3 ASTM A653/A653M-09, Standard Specification for 8t8heet, Zinc Coated
(Galvanized) or Zinc-Iron Alloy Coated (Galvannebley the Hot-Dip Process.

3 Sheet Metal and Air Conditioning Contractors' NaéibAssociation (SMACNA).
A SMACNA HVAC Duct Construction Standards - Metal dfdxible, 3rd Edition
2005.
12 SUBMITTALS
A Submit shop drawings and product data in accordaitbeSection 01 33 00 - Submittal
Procedures.
13 DELIVERY, STORAGE AND HANDLING
A Protect on site stored or installed absorptive natiFom moisture damage.

Part 2 Products

2.1 SEAL CLASSIFICATION
A Classification as follows:

Maximum Pressure Pa  SMACNA Seal Class
500 C
250 C
125 C
2 Seal classification:
A Class C: transverse joints and connections madeghtrwith tape. Longitudinal
seams unsealed.
2.2 SEALANT
A Sealant: oil resistant, water borne, polymer tyamé resistant duct sealant. Temperature
range of minus 30 degrees C to plus 93 degrees C.
2.3 TAPE

A Tape: polyvinyl treated, open weave fiberglass t&fenm wide.
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2.4 FITTINGS
A Fabrication: to SMACNA.
A Use T-24 flanged transverse joint reinforcement.
2 Radiused elbows.
A Round: five piece. Centreline radius: 1.5 timesrditer.
3 Mitred elbows, rectangular:
A To 400 mm: with single thickness turning vanes.
A4 Branches:
A Rectangular main and branch: with radius on branghimes width of duct.
2 Round main and branch: enter main duct at 45 degvéh conical connection.
3 Provide volume control damper in branch duct neanection to main duct.
4 Main duct branches: with splitter damper.
5 Transitions:
A Diverging: 20 degrees maximum included angle.
2 Converging: 30 degrees maximum included angle.
.6 Offsets:
A Short radiused elbows as indicated.
25 GALVANIZED STEEL

Lock forming quality: to ASTM A653/A653M, Z90 zimmnating.
Thickness, fabrication and reinforcement; to SMACNA
Joints: to SMACNA.

2.6 HANGERS AND SUPPORTS
A Strap hangers: of same material as duct but neet shetal thickness heavier than duct.
A Maximum size duct supported by strap hanger: 500.
2 Hanger configuration: to SMACNA.
Hangers: galvanized steel angle withAngle Size Rod Size
galvanized steel rods to Duct Size
(mm) (mm) (mm)
up to 750 25x25x3 6
751 to 1050 40x40x 3 6
1051 to 1500 40 x40 x 3 10
3 Upper hanger attachments:
A For concrete: manufactured concrete inserts.
2 For steel joist: manufactured joist clamp.
3 For steel beams: manufactured beam clamps:
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Part 3

31

3.2

3.3

o W NP

Execution

GENERAL
Do work in accordance with SMACNA.
Do not break continuity of insulation vapour barmath hangers or rods.
Support risers in accordance with SMACNA.
Install breakaway joints in ductwork on sides o fseparation.
Install proprietary manufactured flanged duct jsimt accordance with manufacturer's
instructions.
HANGERS
Strap hangers: install in accordance with SMACNA.
Angle hangers: complete with locking nuts and weshe
Hanger spacing: in accordance with SMACNA as foHlow
Duct Size Spacing
(mm) (mm)
to 1500 3000
SEALING AND TAPING
Apply sealant to outside of joint to manufactureesommendations.

Bed tape in sealant and recoat with minimum of e of sealant to manufacturers
recommendations.

END OF SECTION

METAL DUCTSOW PRESSURE TO 500 PA
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Part 1 General

11 REFERENCES

1.2

Part 2

2.1

2.2

2.3

Health Canada/Workplace Hazardous Materials InftiomaéSystem (WHMIS).

A Material Safety Data Sheets (MSDS).

Sheet Metal and Air Conditioning Contractors' NaéibAssociation (SMACNA).

A SMACNA - HVAC Duct Construction Standards - MetabdaFlexible, 2006.

SUBMITTALS
Submittals in accordance with Section 01 33 00bnSittal Procedures.

Product Data:

A Submit manufacturer's printed product literatupgcifications and data sheet.
Indicate the following:
A Flexible connections.
2 Duct access doors.
3 Turning vanes.
A4 Instrument test ports.

Instructions: submit manufacturer's installatiostinctions.

Closeout submittals: submit maintenance and engirgedata for incorporation into
manual specified in Section 01 78 00 - Closeoun$tials.

Products

GENERAL
Manufacture in accordance with SMACNA - HVAC Duabr@Struction Standards.

FLEXIBLE CONNECTIONS

Frame: galvanized sheet metal frame 75 mm thick faibric clenched by means of
double locked seams.

Material:

A Fire resistant, self extinguishing, neoprene cogtasis fabric, temperature rated
at minus 40 degrees C to plus 90 degrees C, desfsity kg/ni.

ACCESS DOORS IN DUCTS

Non-Insulated Ducts: sandwich construction of samgerial as duct, one sheet metal
thickness heavier, minimum 0.6 mm thick completdhwheet metal angle frame.

Insulated Ducts: sandwich construction of same rizdtas duct, one sheet metal
thickness heavier, minimum 0.6 mm thick completthwgheet metal angle frame and 25
mm thick rigid glass fibre insulation.

Gaskets: neoprene.
Hardware:
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2.5

Part 3

3.1

3.2

2w N P

2

3

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

TURNING VANES

Factory or shop fabricated single thickness, tomaoendations of SMACNA and as
indicated.

INSTRUMENT TEST

1.6 mm thick steel zinc plated after manufacture.

Cam lock handles with neoprene expansion plug andle chain.

28 mm minimum inside diameter. Length to suit iasioh thickness.

Neoprene mounting gasket.

Execution

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written meooendations or specifications,
including product technical bulletins, handlingyrsige and installation instructions, and
data sheet.

INSTALLATION
Flexible Connections:
A Install in following locations:
A Inlets and outlets to supply air units and fans.
2 Length of connection: 100 mm.
3 Minimum distance between metal parts when systeopération: 75 mm.
4 Install in accordance with recommendations of SMACN
5 When fan is running:
A Ducting on sides of flexible connection to be iigaiment.
2 Ensure slack material in flexible connection.

Access Doors and Viewing Panels:

A Size:
A 150 x 150 mm for viewing.
2 Locations:
A Control dampers.
2 Devices requiring maintenance.
3 Required by code.
4 Heating coils.

Instrument Test Ports:

A General;

A Install in accordance with recommendations of SMACHd in
accordance with manufacturer's instructions.

2 Locate to permit easy manipulation of instruments.
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3 Install insulation port extensions as required.
4 Locations:
A For traverse readings:
A Ducted inlets to roof and wall exhausters.
2 Inlets and outlets of other fan systems.
3 Main and sub-main ducts.
4 And as indicated.
2 For temperature readings:
A At outside air intakes.
2 In mixed air applications in locations as approbgdContract
Administrator.
3 At inlet and outlet of coils.
4 Downstream of junctions of two converging air stnseof

different temperatures.
5 And as indicated.

A4 Turning vanes:
A Install in accordance with recommendations of SMACHhd as indicated.
3.3 CLEANING
A Perform cleaning operations as specified in Se@ibi4 11 - Cleaning and in

accordance with manufacturer's recommendations.

2 Upon completion and verification of performanceraftallation, remove surplus
materials, excess materials, rubbish, tools angetgnt.

END OF SECTION
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Part 1 General

1.1 SUMMARY

Section Includes:

A Balancing dampers for mechanical forced air vetiditaand air conditioning
systems.

1.2 REFERENCES

Sheet Metal and Air Conditioning National Asso@at{SMACNA)

A SMACNA HVAC Duct Construction Standards, Metal dfidxible.

Health Canada/Workplace Hazardous Materials InfaomeSystem (WHMIS)

A Material Safety Data Sheets (MSDS).

1.3 SUBMITTALS

Product Data:

A Submit manufacturer's printed product literatupec#fications and datasheet in
accordance with Section 01 33 00 - Submittal Prosd Include product
characteristics, performance criteria, and limtasi.

2 Indicate the following:

A Performance data.

Quality assurance submittals: submit following ac@dance with Section 01 33 00 -

Submittal Procedures.

A Certificates: submit certificates signed by mantifear certifying that materials
comply with specified performance characteristiod physical properties.

2 Instructions: submit manufacturer's installatiostinctions.

A Contract Administrator will make available 1 codysgstems supplier's
installation instructions.

Closeout Submittals

A Provide maintenance data for incorporation into madspecified in Section
01 78 00 - Closeout Submittals.

1.4 DELIVERY, STORAGE, AND HANDLING

Packing, shipping, handling and unloading:

1 Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.
2 Deliver, store and handle materials in accordarnte wanufacturer's written

instructions.
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Part 2 Products

2.1 GENERAL

1 Manufacture to SMACNA standards.

2.2 SINGLE BLADE DAMPERS
A Fabricate from same material as duct, but one shettl thickness heavier. V-groove
stiffened.
2 Size and configuration to recommendations of SMACK}¥cept maximum height 200
mm.

Locking quadrant with shaft extension to accommedagulation thickness.
Inside and outside bronze end bearings.

Channel frame of same material as adjacent ductplete with angle stop.

2.3 MULTI-BLADED DAMPERS

Factory manufactured of material compatible witlstdu

(V)

Opposed blade: configuration, metal thickness amdtcuction to recommendations of
SMACNA.

Maximum blade height: 150 mm.
Bearings: pin in bronze bushings.

Linkage: shaft extension with locking quadrant.

o U » W

Channel frame of same material as adjacent ductplete with angle stop.

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS

A Compliance: comply with manufacturer's written meooendations or specifications,
including product technical bulletins, handlingyrsige and installation instructions, and
datasheet.

3.2 INSTALLATION
Install where indicated.

Install in accordance with recommendations of SMACMd in accordance with
manufacturer's instructions.

Locate balancing dampers in each branch ductufgplg, return and exhaust systems.

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

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

Corrections and adjustments conducted by Engineer.
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3.3 CLEANING
Proceed in accordance with Section 01 74 11 - Gigan
2 Upon completion and verification of performanceraftallation, remove surplus

materials, excess materials, rubbish, tools angetant.

END OF SECTION
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Part 1 General

11 SUBMITTALS

1 Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Proes] Include product
characteristics, performance criteria, and limtasi.

2 Indicate the following:
A Performance data.
2 Quality assurance submittals: submit following ac@dance with Section 01 33 00 -
Submittal Procedures.
A Certificates: submit certificates signed by mantifear certifying that materials
comply with specified performance characteristied physical properties.
2 Instructions: submit manufacturer's installatiostinctions.
A Contract Administrator will make available 1 codysgstems supplier's
installation instructions.
3 Closeout Submittals
A Provide maintenance data for incorporation into umaéspecified in Section

01 78 00 - Closeout Submittals.

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

1 Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

2 Deliver, store and handle materials in accordarnite wanufacturer's written
instructions.

Part 2 Products

2.1 MULTI-LEAF DAMPERS
Opposed or parallel blade type as indicated.

2 Extruded aluminum, interlocking blades, compleidhwextruded vinyl seals, spring
stainless steel side seals, extruded aluminum frame

3 Pressure fit self-lubricated bronze bearings.

Linkage: plated steel tie rods, brass pivots aatkegl steel brackets, complete with plated
steel control rod.

5 Operator:

A Provide spring return for "fail-safe" in normallipsed position.

2 Size operators to control dampers against maxinm@sspre or dynamic closing
pressure, whichever is greater.
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3 Provide operators with adjustable spring and strBkevide adjustable external

Part 3

3.1

3.2

3.3

stops to limit stroke in either direction.
Performance:

A Leakage: in closed position less than 15.2 I/sfnated air flow at 250 Pa
differential across damper.

2 Pressure drop: at full open position less than differential across damper at
5.08 m/s.

Insulated aluminum dampers:

1 Blades: constructed from aluminum extrusions wnitiernal hollows insulated
with polyurethane or polystyrene foam, RSI 0.88.

Acceptable materials: Nailor, Price, Tamco or apptbequal in accordance with B6.

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

Install where indicated.

Install in accordance with recommendations of SMACHNd manufacturer's
instructions.

Seal multiple damper modules with silicon sealant.
Install access door adjacent to each damper. Sg®$83 33 00 - Air Duct Accessories.

Ensure dampers are observable and accessible.

CLEANING
Proceed in accordance with Section 01 74 11 - Gigan

Upon completion and verification of performanceraftallation, remove surplus
materials, excess materials, rubbish, tools angetgnt.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

13

Air Conditioning and Mechanical Contractors (AMCA)

A AMCA Publication 99-2003, Standards Handbook.
2 AMCA 300-2008, Reverberant Room Method for Sounstifig of Fans.

3 AMCA 301-2006, Methods for Calculating Fan Soundifgs from Laboratory
Test Data.

American National Standards Institute (ANSI)/AmancSociety of Mechanical
Engineers (ASME)

A ANSI/AMCA 210-2007, Laboratory Methods of Testingrs for Aerodynamic
Performance Rating.

Canadian General Standards Board (CGSB)
A CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Richa@og.

SYSTEM DESCRIPTION
Performance Requirements:

A Catalogued or published ratings for manufacturechst obtained from tests
carried out by manufacturer or those ordered byufzanturer from independent
testing agency signifying adherence to codes amtlards in force.

2 Capacity: flow rate, total static pressure, kWiaidicy, revolutions per minute,
power, model, size, sound power data and as iretlcat schedule.

3 Fans: statically and dynamically balanced, congditn conformity with
AMCA 99.

4 Sound ratings: comply with AMCA 301, tested to AMGAO.
5 Performance ratings: based on tests performedcordance with ANSI/AMCA

210. Supply unit with AMCA certified rating seal.
SUBMITTALS
Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Proes] Include product
characteristics, performance criteria, and limitasi.

Shop Drawings:

A Submit shop drawings and product data in accordaitbeSection 01 33 00 -
Submittal Procedures.

Provide :

A Fan performance curves showing point of operattevi and efficiency.
2 Sound rating data at point of operation.

Indicate:

A Motors, sheaves, bearings, shaft details.
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5 Quiality assurance submittals: submit following éc@dance with Section 01 33 00 -
Submittal Procedures.
A Certificates: submit certificates signed by mantifear certifying that materials
comply with specified performance characteristiod physical properties.
2 Instructions: submit manufacturer's installatiostinctions.
.6 Closeout Submittals:
A Provide operation and maintenance data for incatpor into manual specified

in Section 01 78 00 - Closeout Submittals.

14 MAINTENANCE
A Extra Materials:
A Furnish list of individual manufacturer's recommeadpare parts for equipment,
include:
A Bearings and seals.
2 Addresses of suppliers.
3 List of specialized tools necessary for adjustiegairing or replacing.
15 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:
A Deliver, store and handle in accordance with Sed@ib 61 00 - Common
Product Requirements.
.2 Deliver, store and handle materials in accordant® mwanufacturer's written
instructions.
Part 2 Products
2.1 FANS GENERAL
A Motors:
A In accordance with Section 23 05 13 - Common MoR@guirements for HYAC
Equipment supplemented as specified herein.
2 For use with variable speed controllers.
3 Sizes as indicated.
2 Accessories and hardware: matched sets of V-bieksjradjustable slide rail motor

bases, belt guards, and as specified in Secti@b23 - Common Motor Requirements
for HYAC Equipment.

Factory primed before assembly in colour standardanufacturer.
Bearing lubrication systems plus extension lubiizatubes where bearings are not
easily accessible.

2.2 PROPELLER FANS

A Fabricate multibladed propellers of aluminum ofairshape within bell mouth entrance
on integral mounts, with grease lubricated balringgs, with extended lubrication
fittings, suited for operating in any position, et driven, complete with motor as
indicated.
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Part 3

3.1

3.2

3.3

Provide blade guard and bird screen, with gaskettiggs.

Acceptable material: Greenheck, Loren Cook, Perapproved equal in accordance with
B6.

Execution

MANUFACTURER'S INSTRUCTIONS

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

FAN INSTALLATION

Install fans as indicated, complete with sprindasws, flexible electrical leads and
flexible connections in accordance with SectiorB330 - Air Duct Accessories.

Bearings and extension tubes to be easily accessibl

CLEANING
Proceed in accordance with Section 01 74 11 - Gigan

Upon completion and verification of performanceraftallation, remove surplus
materials, excess materials, rubbish, tools angetgnt.

END OF SECTION
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Part 1

11

1.2

13

1.4

General

SYSTEM DESCRIPTION
Performance Requirements:

A Catalogued or published ratings for manufacturechgt obtained from tests
carried out by manufacturer or those ordered byuftsaturer from independent
testing agency signifying adherence to codes antards.

SUBMITTALS
Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Prosd Include product
characteristics, performance criteria, and limatasi.

2 Indicate following:
A Capacity.
2 Throw and terminal velocity.
3 Noise criteria.
4 Pressure drop.

Quality assurance submittals: submit following ac@dance with Section 01 33 00 -
Submittal Procedures.

A Certificates: submit certificates signed by mantifeer certifying that materials
comply with specified performance characteristied physical properties.
2 Instructions: submit manufacturer's installatiostinctions.

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

A Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

.2 Deliver, store and handle materials in accordant® mwanufacturer's written
instructions.

MAINTENANCE
Extra Materials:

A1 Provide maintenance materials in accordance withi®@e01 78 00 - Closeout
Submittals.

2 Include:
A Keys for volume control adjustment.

2 Keys for air flow pattern adjustment.
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Part 2

2.1

2.2

2.3

24

Part 3

3.1

3.2

3.3

Products

GENERAL

To meet capacity, pressure drop, terminal velotliisgw, noise level as indicated.
Frames:

A Full perimeter gaskets.

Concealed manual volume control damper operators.

Colour: as directed by Contract Administrator.

MANUFACTURED UNITS
Grilles, registers and diffusers of same genegpe tyroducts of one manufacturer.

SUPPLY GRILLES AND REGISTERS
General: with opposed blade dampers.

Type SC: steel, 32 mm border, single deflectiorwitfoil shape horizontal face bars.
Finish: White powder coat. Acceptable materialscd®510D or acceptable equal in
accordance with B6.

RETURN AND EXHAUST GRILLES AND REGISTERS

General: with opposed blade dampers.

Type RA: steel 32 mm border, single 45 degreesdédin, horizontal face bars. Finish:
White powder coat. Acceptable materials: Price 580Bcceptable equal in accordance
with B6.

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

Install in accordance with manufacturers instruetio

Install with oval head cadmium plated screws inntetsunk holes where fastenings are
visible.

CLEANING

Proceed in accordance with Section 01 74 11 - Gigan

Upon completion and verification of performanceraitallation, remove surplus
materials, excess materials, rubbish, tools angetgnt.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

13

1.4

Part 2

2.1

Sheet Metal and Air Conditioning Contractors' NasibAssociation (SMACNA)

SYSTEM DESCRIPTION
Performance Requirements:

A Catalogued or published ratings for manufacturechgt obtained from tests
carried out by manufacturer or those ordered byufzanturer from independent
testing agency signifying adherence to codes ardlards.

SUBMITTALS
Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Proes] Include product
characteristics, performance criteria, and limtasi.

2 Indicate following:
A Pressure drop.
2 Face area.
3 Free area.

Quiality assurance submittals: submit following @c@dance with Section 01 33 00 -
Submittal Procedures.

A Certificates: submit certificates signed by mantifear certifying that materials
comply with specified performance characteristioed physical properties.
2 Instructions: submit manufacturer's installatiostinctions.

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

1 Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

2 Deliver, store and handle materials in accordarnte wanufacturer's written
instructions.

Products

GRAVITY ROOF RELIEF VENTS
Factory manufactured aluminum.

A Complete with integral birdscreen of 2.7 mm diamataminum wire.
2 Maximum loss through unit; 25 Pa exhaust statisguee.
3 Shape: round.

Acceptable materials: Greenheck, Loren Cook, PenmgBRea approved equal in
accordance with B6.
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2.2

Part 3

3.1

3.2

3.3

2w N P

FIXED LOUVRES - ALUMINUM

Construction: welded with exposed joints groundtiland smooth.
Material: extruded aluminum alloy 6063-T5.

Blade: Z-style blades, 45° angle, 127 mm bladeisgac

Frame, head, sill and jamb: 100 mm deep one pigceded aluminum, minimum 2.1
mm thick.

Fastenings: stainless steel SAE-194-8F with SAE8BB nuts and resilient neoprene
washers between aluminum and head of bolt, or lestwet, ss washer and aluminum
body.

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

Finish: factory applied enamel. Colour: to Contradministrator’s approval.

Acceptable materials: E.H. Price, Ventex or apptdosgual in accordance with B6.

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

In accordance with manufacturer's and SMACNA recemdations.

Reinforce and brace as indicated.

Anchor securely into opening. Seal with caulkingisure weather tightness.

CLEANING
Proceed in accordance with Section 01 74 11 — @lgan

Upon completion and verification of performanceraiftallation, remove surplus
materials, excess materials, rubbish, tools angetgnt.

END OF SECTION
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Part 1 General

11 REFERENCES

12

13

14

15

Part 2

21

American Society of Heating, Refrigeration and Bipnditioning Engineers (ASHRAE)

A ASHRAE 52.2-2007, Method of Testing General Vetitila Air-Cleaning
Devices for Removal Efficiency by Particle Size.

Canadian General Standards Board (CGSB)

A CAN/CGSB-115.18- M85, Filter, Air, Extended ArearledType, Medium
Efficiency.

Underwriters’ Laboratories of Canada
1 ULC -S111- 07, "Fire Tests for Air Filter Units".

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawing and product data in accordamteSection 01 33 00 - Submittal
Procedures.

CLOSEOUT SUBMITTALS

Provide maintenance data for incorporation into ma&specified in Section 01 78 00 -
Closeout Submittals.

MAINTENANCE MATERIALS

Provide maintenance materials in accordance withi®e01 78 00 - Closeout
Submittals.

Furnish list of individual manufacturer's recommetdpare parts for equipment such as
frames and filters, addresses of suppliers, lispeicialized tools necessary for adjusting,
repairing or replacing for inclusion in operatingmaal.

EXTRA MATERIALS

Spare filters: in addition to filters to be inséallimmediately prior to acceptance by
Contract Administrator, supply 1 complete set béfs for each filter unit or filter bank
in accordance with section 01 78 00 - Closeout Sitidls

Products

GENERAL

Media: suitable for air at 100% RH and air tempéned between minus 40 and 50
degrees C.

Number of units, size and thickness of panels,alvdimensions of filter bank,
configuration and capacities: as indicated.

Pressure drop when clean and dirty, sizes andribgk as indicated on schedule.
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2.2 ACCESSORIES

2.3

24

Part 3

31

32

33

Holding frames: permanent channel section constructf extruded aluminum, 1.6 mm
thick, except where specified otherwise.

Seals: to ensure leakproof operation.
Blank-off plates: as required, to fit all openireged of same material as holding frames.

Access and servicing: through doors/panels on sigeh

COTTON PANEL FILTERS

Disposable pleated reinforced cotton dry mediZLAN/CGSB 115.18.
Holding frame: galvanized steel, or slide in chdrioeside access.
Performance:

A MERYV 8 to ASHRAE 52.2.

Fire Rated: to ULC -S111.

Nominal thickness: 50 mm.

Acceptable material: Camfil Farr 30/30 or approegdal in accordance with B6.

FILTER GAUGES- DIAL TYPE
Diaphragm actuated, direct reading.
Range: 0 to 2 times initial pressure.

Acceptable material: Dwyer Magnehelic, or approggdal in accordance with B6.

Execution

INSTALLATION GENERAL

Install in accordance with manufacturer's recomnagioths and with adequate space for
access, maintenance and replacement.

REPLACEMENT MEDIA
Replace all media with new upon acceptance.
Filter media to be new and clean, as indicatedrbggure gauge, at time of acceptance.

FILTER GAUGES
Install type as indicated across each filter ban&gproved and easy readable location.

Mark each filter gauge with value of pressure dmpclean condition and manufacturer's
recommended replacement (dirty) value.

END OF SECTION
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Part 1

11

1.2

13

Part 2

2.1

General

REFERENCES

Canadian Standards Association (CSA International)

A CAN/CSA-B149.1-10, Natural Gas and Propane IngtataCode.
Sheet Metal and Air Conditioning Contractors NaalbAssociation (SMACNA)

Underwriters' Laboratories of Canada (ULC)

SUBMITTALS
Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Prosd Include product
characteristics, performance criteria, and limtasi.

A Indicate following:
A Methods of sealing sections.
2 Methods of expansion.
3 Details of thimbles.
A4 Bases/Foundations.
5 Supports.
.6 Guy details.
7 Rain caps.

Quiality assurance submittals: submit following éc@dance with Section 01 33 00 -
Submittal Procedures.

A Certificates: submit certificates signed by mantufeer certifying that materials
comply with specified performance characteristiod physical properties.
2 Instructions: submit manufacturer's installatiostinctions.

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

A Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

2 Deliver, store and handle materials in accordarnte wanufacturer's written
instructions.

Products

FUELS: PRESSURE CHIMNEY AND BREECHING

ULC S636 labelled, 287 degrees C rated, suitallage with ANSI category |, II, III,
and IV gas burning appliances.

Sectional, prefabricated, double wall with air spagth mated fittings and couplings.
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A Liner: type AL-29-4C stainless steel.
2 Shell: type 430 stainless steel.

3 Components: base tee, cleanout tees at 6 m ingeamdl at all turns, roof support plate,
roof flashing, storm collar and exhaust cone.

Joints: lapped and locked with sealant to be pressght at 15" WC.
Furnish supply drawings of system and system diesdign calculations.
Acceptable material: Chiminee Lining, Heatfab, ppaved equal in accordance with
B6.
2.2 ACCESSORIES
Cleanouts: bolted, gasketted type, full size okbheng, as indicated.

2 Hangers and supports: in accordance with recomntiemdzof Sheet Metal and Air
Conditioning Contractors National Association I(BMACNA).

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS

A Compliance: comply with manufacturer's written meooendations or specifications,
including product technical bulletins, handlingyrsige and installation instructions, and
datasheet.

3.2 INSTALLATION - GENERAL

A Installation and venting provisions: in accordandd CAN/CSA Standard B149.1, and
local authorities having jurisdiction.

2 Follow manufacturer's and SMACNA installation regoandations for shop fabricated
components.

Suspend breeching at 1.5 m centres and at each join
Support chimneys at bottom, roof and intermediatels as indicated.

Install thimbles where penetrating roof, floor,licgj and where breeching enters
masonry chimney. Pack annular space with heataesisaulking.

Install flashings on chimneys penetrating roofsndgated.

Install rain caps and cleanouts, as indicated.

3.3 CLEANING
Proceed in accordance with Section 01 74 11 - Gigan

2 Upon completion and verification of performanceraftallation, remove surplus
materials, excess materials, rubbish, tools angetant.

END OF SECTION
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Part 1 General

11 REFERENCES

12

13

14

American National Standards Institute (ANSI) / Gdiaa Standards Association (CSA
International)

A ANSI Z21.47-2006/ CSA 2.3A-2006, Gas-Fired Cenfainaces.
American Society of Heating, Refrigeration and B8ondition Engineers (ASHRAE)

A ANSI/ASHRAE 90.1-2007, (I-P) Energy Standard forilBungs Except Low-
Rise Residential Buildings.

2 ANSI/ASHRAE 52.2-2007, Method of Testing Generahtilation Air-Cleaning
Devices for Removal Efficiency by Particle Size.

Canadian General Standards Board (CGSB)

A CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Richa@og.

Canadian Electrical Code

Canadian Standards Association (CSA Internatidr@gnadian Gas Association (CGA)
A CGA 3.2-1976(R2003), Industrial and Commercial Gasd Package Furnaces.
Canadian Standards Association (CSA International)

A CAN/CSA-B149.1-10, Natural Gas and Propane IngtaiaCode.

Underwriters' Laboratories of Canada (ULC)

ACTION AND INFORMATIONAL SUBMITTALS
Product Data:

A Submit manufacturer's printed product literatupec#fications and datasheet in
accordance with Section 01 33 00 - Submittal Pros] Include product
characteristics, performance criteria, and limitasi.

A Indicate following: fan, fan curves showing poifitoperation, motor drive,
bearings, filters, dampers; include performance.dat

Quality assurance submittals: submit following ac@dance with Section 01 33 00 -
Submittal Procedures.

A Certificates: submit certificates signed by mantifear certifying that materials
comply with specified performance characteristied physical properties.
2 Instructions: submit manufacturer's installatiostinctions.

CLOSEOUT SUBMITTALS

Provide maintenance data for incorporation into ma&specified in Section 01 78 00 -
Closeout Submittals.

Include following: fan, bearings, motor, damper\a@lume, EDB, OAT.

MAINTENANCE MATERIAL SUBMITTALS

Provide maintenance materials in accordance withi®e01 78 00 - Closeout
Submittals.
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Provide one spare set of filters.

Provide list of individual manufacturer's recommeddpare parts for equipment such as
bearings and seals, and addresses of supplieeshesgvith list of specialized tools
necessary for adjusting, repairing or replacingplacement into operating manual.

4 Spare filters: in addition to filters installed iragiately prior to acceptance by Contract
Administrator, supply 1 complete set of filters &ach filter unit or filter bank.
15 DELIVERY, STORAGE AND HANDLING
A Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.

.2 Deliver, store and handle materials in accordant® mwanufacturer's written
instructions.

Part 2 Products

21 GENERAL

A Indirect natural gas fired approved for both sealland high altitude areas. The entire
package, including fan controls, and all other mlisneous controls and accessories
approved by an independent testing authority amy tlae approval label of that
authority as a complete operating package.

Exceed the ASHRAE 90.1 requirement of steady €fffitency at low fire operation
Operating natural gas pressure at unit manifol801Fa (7” w.c.).

Horizontal type, as indicated, having air tight miad components, consisting of casing,
fan section with motor and drive, summer and wifitear sections, dampers, indirect
gas-fired heat exchanger, cooling coil cavity ¢od), mixing box.

5 Maximum size for split: fit through a 1397 mm x Z0&m high opening.

2.2 CASINGS
A Satin coat steel 1.31 mm thickness reinforced aaddal for rigidity.

A Hinged access doors: provide access for mainterafniogernal parts, with zinc
plated piano hinges and brass pins, Leverlock 3iillles.

2 Finish unit, inside and out, with epoxy primer ambxy topcoat.

2 Line casing with steel liner.

2.3 ACOUSTIC LINER

A Ensure that expanded polystyrene and polyurethresugaition materials were not
produced with ozone depleting substances.

2 Insulate internal surface of panels with 50 mm mepne coated rigid duct liner of 24
kg/m?® density.
2.4 COOLING COIL CAVITY SECTION
Provide cooling coil cavity for future cooling coil

Include in motor sizing future coil pressure lo§480 Pa.
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Drain Pans:
A Construction: stainless steel. Rounded corners.
2 Insulation: external foam type, minimum 13 mm thick
3 Drain connection: in bottom at low point.
4 Installation: slope without sag minimum 1% to elesoio standing water at any

25

2.6

time or at any point.

5 Dimensions: minimum 75 mm from upstream face of @woll50 mm beyond
downstream face of coil or eliminator and to inéudturn bends and headers.

FANS

AMCA-rated for sound and performance centrifugels with forward curved wheels,
selected to operate in stable part of performanceescat times and 100,000 hours service
self aligning split pillow block bearings.

A Provide internally mounted motor as indicated catgpWith adjustable V-belt
drive and guard.
2 Motor: Super ‘E’ TEFC, to ASHRAE 90.1.

Internally mounted motor and fan.
Blower finished with epoxy coating.

HEAT EXCHANGER

Construction: primary drum and multi-tube secondeayembly constructed of titanium
stainless steel with multi-plane metal turbulatfisgting stress relieved design, three
pass design incorporating high turndown burner.

Insulation: 25mm between the outer cabinet andriheat reflective galvanized steel
liner.

Blower location: engineered to improve the requaedlow pattern around the heat
exchanger.

Tested and certified to ANSI/CSA standards to gtexa minimum of 90% efficiency
throughout the entire operating range as requiyedSHRAE 90.1.

Burner: to bear C-ETL labels, blow through positpressure type with an intermittent
pilot ignition system.

Flame surveillance: solid state programmed flanteyre/w flame rod.

Enclosure: full cabinet enclosure, heat reflecgaésanized steel liner.

Factory testing of indirect fired gas heating setti

A Perform tests after complete final unit assembigt prior to shipping to job site.
in accordance with the equipment standard thagj#iseheating section is
certified.

A Clock heat exchanger with a dedicated calibratedggter to insure
proper set up of the gas manifold.

2 High and Low input flue gas combustion analysisgsi calibrated
combustion analyzer including@nd CO to provide proper air fuel ratio
throughout the entire operating range.

3 Provide a copy of the combustion test report.
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2.7 COMBUSTION CHAMBER

2.8

2.9

2.10

211

2.12

2.13

214

Power vent, forced draft: to manufacturer’s staddar

VIBRATION ISOLATION

Flexible connections at inlet and outlet of fanSkction 23 33 00 - Air Duct
Accessories.

Vibration isolators on fan section: rubber in shear

FILTER BOX

Material to match casing. For flat type filter atgement: as indicated.

A Provide access to filter through hinged door withiable hardware.

Provide blank-off plates and gaskets to prevenbgiass.

Filters: in accordance with Section 23 41 00 - iPaldte Air Filtration.

A Minimum Efficiency Reporting Value (MERV) value Btfation media to
ASHRAE 52.2.

MIXING BOX

Material to match casing and produce uniformly rdiaér temperature within plus or
minus 5 degrees C of design across face of outlet.

Dampers:
A Dampers for mixing boxes: in accordance with Sec#id 33 15 - Dampers -
Operating.

CHIMNEY S AND BREECHING

In accordance with Section 23 51 00 — Breechingm@hys and Stacks.

Installation and venting provisions: in accordangd CAN/CSA Standard B149.1, and
local authorities having jurisdiction.

CONDENSATE DRAIN

Provide PVC condensate drain trap.

Condensate filter/neutralizer kit.

ELECTRICAL
Internal wiring: EMT and liquid tight flex conduit.

CONTROLS

General: conform to CSA C22.2 No.24.
Gas firing:

A Operating controls:

A Proportional and integral control with dischargesainsor to maintain set
point temperature and provide rapid response t@mental changes in
discharge air temperature.
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Combustion air motor speed varies proportionallyesponse to the
modulation of gas flow to provide optimum fuel/erxture and
efficiency at all conditions.

Prove combustion blower RPM using a hall effecespgensor.

Combustion efficiency of high efficiency heat exabars to increase by
up to 1-3% from high fire to low fire while turnirdgpwn on units
incorporating 15:1 turndown (HT Burner).

Manual main shut-off valve, automatic safety pibtfomatic electric
valve and gas pressure regulator.

Controller features:

A Service analyzer with diagnostic lights for eassetfup and
service.

2 Linear gas and combustion air flow obtained viaigt In solid-
state linear algorithm.

-40°F(-40°C) minimum operating ambient temperature.
Maintained purge to decrease temperature cycles.
Post purge.

Interrupted pilot.

Self check on start-up to make sure air provingdiadharge air
sensors are operating within design tolerances.

Low fire start.

Controlled burner start-up and shut down.

.10 Blower contactor that starts fan after burner prgeu
A1 Economizer enable control.

12 Damper contact that allows fan to start after danopens,
damper to close after fan stops, and damper te@ doglame
failure.

.13 Non-recycling auto by-pass low limit with alarm ¢acts and
built-in sensor checking.

14 Built-in alternate blower and damper functions aatlback
temperatures for unoccupied mode operation ussiggie room
thermostat.

15 Separate gas and air actuators independently dedtto give
the correct air to fuel ratio though out the entir@g range.

Modulate heating control function discharge aihwdt10VDC, BMS
reset. Minimum discharge air set point is 50°F@0Af BMS control
signal fails.

Unit mounted discharge air sensor.

No o bhw

© o™

2 Safety controls:

A

Electronic combustion control relay with flame ification sensor to
detect and supervise flame by shutting off fuelruffame failure or
safety interlock signal within seconds, in sequeprepurge-pilot
ignition, supervision-main valve opening-pilot @ff-burner operation
and roll out switch.

Low limit feature.

Blocked vent shut-off switch or control system.
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4 Limit control to shut down furnace if heat exchangganperature
exceeds limit setting. Combination fan and limibtol to be spiral
wound.
5 Electronic board built-in diagnostics.
3 Alarms: normally closed (contact to open on alarm).

4 PLC Interface:
A PLC Outputs to Air Handler Inputs:

A General Requirements
A Provide 24 VDC caoils.
2 Provide two terminals per signal.
2 Signals
A Air Handler Run Command (Fan)
2 Burner Enable
2 Air Handler Outputs to PLC Inputs:
A General Requirements
A Dry contacts
2 Provide two terminals per signal.
2 Signals

A Fan Running Status (via CT) — N.O.

2 Temp. Low Limit Alarm — N.C.
3 Burner Failure — N.C.
4 Summer Filter Plugged — N.C.
5 Winter Filter Plugged — N.C.
2.15 ACCEPTABLE MATERIAL
A Engineered Air or approved equal in accordance B&h
Part 3 Execution
31 APPLICATION
A Manufacturer's Instructions: comply with manufaetig written recommendations,
including product technical bulletins, handlingyrsige and installation instructions, and
datasheets.
3.2 INSTALLATION

Provide appropriate protection apparatus.
Install units in accordance with manufacturer'srirgions and as indicated.
Ensure adequate clearance for servicing and mainten

33 FANS
Install fan sheaves required for final air balance.
2 Install flexible connections at fan inlet and fartlets.
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3 Install vibration isolators.

34

35

DRIP PANS
Install deep seal P-traps on drip lines.

A Depth of water seal to be 1.5 times static presautieis point.

CLEANING
Proceed in accordance with Section 01 74 11 - Gigan

Upon completion and verification of performanceraftallation, remove surplus
materials, excess materials, rubbish, tools angetgnt.

END OF SECTION
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