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This addendum shall form part of the tender documents and all Cet addenda fait partie intégrale des dossiers d’appel d'offres; toutes les
conditions shall apply and be read in conjunction with the original plans conditions énoncées doivent étre lues et appliquées en conjonction avec
and specifications. les plans et les devis originaux.

The bid requirements, contract requirements, specifications, schedules and drawings for

Cabin Comfort & Environmental Research Facility

are amended as follows:

GENERAL
A5.1 ADDENDUM NUMBER SHOWN ON DRAWINGS
A Where drawings attached to this addendum show “issued for addendum 04” in the revision table, they
actually refer to this addendum no 5.
A5.2 BIDDERS QUESTIONS #2
A Answers for questions received from bidders are issued as an attachment to this addendum.
SPECIFICATIONS
A5.3 REVISED SPECIFICATIONS
A The following revised specifications issued with this addendum supersede previously issued specifications of
the same title and number
A1 Section No. Index_R3
2 Section No. 01 52 00_R2, Construction Facilities
3 Section No. 01 61 00_R1, Common Product Requirements
4 Section No. 02 41 16_R2, Structure Demolition
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5 Section No. 08 36 13.02_R1, Sectional Metal Doors

6 Section No. 08 71 00_R1, Door Hardware

7 Section No. 21 05 01_R2, Common Work Results For Mechanical

8 Section No. 22 15 00_R1, General Service Compressed Air Systems
9 Section No. 22 30 05_R1, Domestic Water Heaters

.10 Section No. 23 36 00_R2, Air Terminal Units

A1 Section No. 23 73 10_R2, Air Handling Units

2 The following specifications are revised by reference and are not re-issued with this addendum:
A Section No. 26 27 26 Wiring Devices
A Add 2.4.3 to read as follows:
A Contractor to ensure dimmer is compatible with LED driver for all luminaires

provided under this contract.

2 Replace 3.6.2 with the following
A Mounting as per manufacturer’s installation requirements.
2 Section No. 27 50 00 Distributed Communications and Monitoring
A Replace 2.20.4 with the following
A Using a one octave bandwidth of pink noise centered at 500 Hz and then 4 kHz, the

sound pressure shall be adjusted to a level at least 6 dB above the ambient noise
level in the room. Using the pink noise as a source, adjust the system for an average
of 85 dB SPL throughout the room. Measure and record reading at ten locations to
verify a deviation throughout the coverage area of no greater than +/- 2 dB, band
limited to 400 to 4 kHz.

2 Add 2.19.19 to read as follows;
A Maximum spacing for loudspeakers in corridors to be 4.6 meters (15).

3 Add the following acceptable suppliers to item 2.1
A Soft dB
2 LogiSon

3 Section No. 26 50 00 Lighting and Controls

A Add 2.2.3 to read as follows:

A Contractor to ensure lighting control system provided is compatible with LED drivers

of all luminaires supplied under this contract.

2 Replace 2.2.2 with the following

A Remote dimming stations to be equipped with on/off push button(one button per
zone), off button to turn on/off all the zones and raise/lower button for dimming.

3 Replace 2.2.8 with the following

A Lamp heads: mounted as indicated, 360 degrees horizontal and 180 degrees
vertical adjustment, MR16, 20W, (micro quartz) lamps.

4 Revisions to 26 50 00.2.1.1.13

A Revise minimum CRI to 88.9 for new light fixture Type “M” added on addendum 3.
2 Add acceptable alternate for fixture Type “M” Philips Daybrite HL-S-24-G-LR-41L-
40-U-LAG
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4 Section No. 27 05 28 00 Pathways for Communication Systems
A Replace 2.1.2 with the following
A Provide factory painted blue conduits for voice/data cables.
5 Section No. 26 24 01 Service Equipment
A Replace 2.6.6 with the following
A Circuit breakers minimum rating: 18K for 120/240V and 120/208V, 10K acceptable
where short circuit study indicates lower available fault current at the panel location
or when series rated breakers are provided for new panels. Minimum 25K for
600/347V or greater to match existing for new breakers provided on existing panels,
whichever rating is higher.
2 Replace 2.6.7 with the following
A 400Hz circuit breakers to be rated for selected frequency as indicated on drawings
minimum rating: 18K for 120/208V. 10K acceptable where short circuit study
indicates lower available fault current at the panel location or series rated breakers
are provided for new panels.
3 Replace 2.5.1 with the following
A 600 volt panelboards: bus rated for minimum 25,000 amp r.m.s. symmetrical
interrupting capacity or higher to match existing main distribution board feeding new
panels, whichever is higher. Coordinate with existing interrupting capacity of main
distribution board “PD” and short circuit study.
4 Replace 2.5.2 with the following
A 120/208V and 120/240V branch circuit panelboards to have minimum interrupting
capacity of 18,000 amp r.m.s. symmetrical. 10K acceptable where short circuit study
indicates lower available fault current at the panel location.
.6 Section No. 25 05 00 Common work for Building Automation
A Remove article 1.13 and 1.14
A5.4 NEW SPECIFICATIONS
A Add the following new specifications issued with this Addendum.
A Section No. 01 21 00, Allowances
2 Section No. 23 21 13.02, Hydronic Systems:Steel
DRAWINGS
A5.5 REVISED DRAWINGS
A The following drawings are revised and re-issued with this addendum:
A Drawing no. 3788-M04 — PIPING LAYOUT
A All revisions have been bubbled. Refer to drawing for all changes.
2 Drawing no. 3788-M05 — BASEMENT AND FIRST FLOOR STEAM PIPING
A All revisions have been bubbled. Refer to drawing for all changes.
3 Drawing no. 3788-M07 — MECHANICAL SCHEMATIC
A Drawing issued in colour for clarity.
4 Drawing no. 3788-M08 — MECHANICAL SCHEDULES
A All revisions have been bubbled. Refer to drawing for all changes.
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2 The following drawings are revised by reference, or as indicated on sketches attached with this addendum,
but not re-issued:

A Drawing no. A0l - Assemblies & Fire Separation Plans
A Add new furring type F-1d: As F-1 with 19mm Plywood backing in lieu of GWB
2 2/A01: Add new furring type F-1d to the existing wall between Room 141 — Receiving and
Rooms 139/140 Flexible Cabin Laboratory. To be located on the Room 141 side.
2 Drawing no. 3788-A02 Window & Door schedules
A 1/A02 Door E09: Revise comment to read “ Sectional insulated metal overhead door on 2
inch track system — Mech. Operated”
3 Drawing no. 3788-A06 Building Elevations & Sections
A 1/A06: Between gridline 1 and the delineation between existing construction to remain and

extent of new works, revise note: “ Patch/ make good ex lower wall exposed by earthwork” to
read “ Patch/make good ex lower wall exposed by earthwork.Apply W-4 (waterproof
membrane to suit length of insulation) w/ galv flashing (prefin colour to match existing)at top

/ left edge”
A4 Drawing no. 3788-M02 — Plumbing Layout
A Provide and install a 25mm condensate line from compressor and terminate at the pit inside
Chiller Service Room 037.
2 Provide an air tight cap above the pit and seal all penetrations. Extend sump vent to outside
3 Provide and install new sanitary sump pump 22SHP03, Hydromatic Shef 30, 5 GPM, 20 FT

W.C., 3/10 HP and 120V/1/60 complete with floats and audible alarm.

4 Provide and install a 50mm sanitary line from effluent pump discharge and connect to
100mm sanitary main inside corridor.

5 Pumps shall operate under OEM built-in float control and high level float and audible alarm.
BAS to monitor high level float alarm.

.6 Pump material and installation shall be in accordance with mechanical specifications.
Provide all material/labour required to achieve a fully operational system.

5 Drawing no. 3788 —M04 Piping layout

A Revise all VAV box locations on M04 to match the locations shown on M03. Extend all
hydronic piping to accommodate locations of boxes as shown on M03
.6 Drawing no. EQ7-Single line
A Feeders to panel L22 to be 4#3 AWG+Grnd in 41mmC.
2 Revise rating of panel “EL2” from 225A to 100A.
3 Remove requirement for metering panels indicated on panels “P6” and “LD”. Retain 15A
circuit breakers and revise panel schedule to read “future metering panel”.
7 Drawing no. EO8-Panel and Schedules
A Revise circuit breaker on panel “P8” schedule (CCT-51,53,55) for mechanical equipment

22DRY1 from 15A/3P to 25A/3P. Revise panel schedule accordingly.Revise wiring size
indicated on equipment schedule from #12AWG to #10AWG.

2 Revise equipment ref.number for unit heater on mechanical schedule from 22UNH12 to
22UNH15 to match mechanical drawings.

3 Revise circuit breakers for pumps 22GLP05 and 22GLP06 from 15A/3P to 20A/3P. Revise
panel schedule accordingly.

A4 Add “+GRND” to the wiring column on mechanical equipment schedule. Typical for all
equipment.
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A1

Revise location indicated on mechanical equipment schedule for pumps 22GLP12 and
22GLP16 from Basement mechanical room to Airport Terminal Room#135. Proper location
shown on drawing E03.

Revise motor overload protection indicated on mechanical equipment schedule from starter
to VFD for the following pumps 22GLP02, 22GLP03, 22GLP04, 22GLP05, 22GLP06,
22GLPO07, 22GLP08, 22GLP09, 22GLP10, 22GLP11A, 22GLP11B, 22GLP13A, 22GLP13B,
22GLP14, 22GLP15. VFDs provided by mechanical. Installed and wired by electrical
contractor.

Revise ref.number indicated on mechanical equipment schedule for pump 22SP01 to
22SHPOL1.

Revise ref.number indicated on mechanical equipment schedule for pump 22SP02 to
22SVP02.

Revise ref.number indicated on mechanical equipment schedule for pump 22SP03 to
22SVPO3.

Revise ref.number indicated on mechanical equipment schedule for pump 22SVP02 (below
22PAS01) to 22PASO02.

Revise power requirements for Air handiling units indicated on mechanical equipment
schedule as follow:

A 22AHUO3: Revise circuit breaker to 25A/3P. Revise wiring size to #10AWG. Revise
overlad protection to VFD (provided by mech., installed and wired by electrical)

2 22AHUOQ5: Revise circuit breaker to 15A/3P. Revise wiring size to #12AWG. Revise
overlad protection to VFD (provided by mech., installed and wired by electrical)

3 22AHUOQ6: Revise circuit breaker to 15A/3P. Revise wiring size to #12AWG. Revise
overlad protection to VFD (provided by mech., installed and wired by electrical)

4 22AHUQ7: Revise circuit breaker to 15A/3P. Revise wiring size to #12AWG. Revise
overlad protection to VFD (provided by mech., installed and wired by electrical)

.8 Drawing no. E06-Lighting

A

5
.6
e

Replace light types A & D in rooms 129, 130, 131, 132 with new light type “M”. Refer to
addendum 3 for specifications. Provide emergency override relay for fixtures on emergency
circuits.

Add circuit numers for fixtures type Al within room 138 as follows:

A L19-2 for normal lighting
2 EL2-11 for emergency lighting

Battery unit shown on the corridor to be connected to un-switched portion of emergency
circuit indicated for the space.

Provide emergency power pack or relay for all switched emergency lighting identified on the
drawings. Lighting fixtures identified as emergency are to be connected so that under normal
conditions they work in conjunction with the switching as identified. Upon power failure
emergency power pack or relay to override the switch and allow the emergency power to
activate the lights.

Revise lighting fixture within Flight Simulation Lab 137 indicated as type “A” to type “F”
Revise lighting fixture within interview room 126 from type “C” to type “A”.

Revise light switch within room 127 to a wall mounted occupancy sensor switch.

9 Drawing no. EO3 Power, Fire Alarm & Misc Systems

A

NRC-CNRC 779 (03-94)

Add one duplex receptacle to the north wall of exam rooms 130, 131 and 132. Connect to
receptacle circuit within the room.
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A1

A2

End of Addendum No.5
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Delete reference to “EF-1" from room #133.
Delete reference to equipment 22CTRO02.

Revise circuit breaker for compressor (equipment#4) indicated on equipment schedule from
15A/3P to 20A/3P. (HP revised to 7.5HP) on equipment schedule. Revise panel schedule
accordingly.

Drawing no. EO4 Key Plan

A

Revise reference to Note 13 indicated on 3/E04 to Note 1.

Drawing no. EO2 Power, Fire Alarm & Misc Systems

A

Delete reference to panel L28 in electrical room. Refer to drawing EO3 for proper location.
(Room FCL 139).

Delete duplicated reference to panel L22. Location of panel L22 closer to north wall in room
137 is correct.

Proper location for panel “L26" is FSL lab 026 as shown on drawing E02 and indicated on
single line. Delete duplicate reference on the drawing.

Revise name for pump indicated near gridlines 8-B from 22SU03 to 22SVP03.

Provide 15A/120V power connection to controller for gas detection system (provided by
mechanical) in mechanical room. Provide %" empty conduit complete with pull strings to
each sensor for low voltage wiring. Refrigerant sensors will be mounted at each chiller
approximately 300mm above floor. Coordinate work with mechanical contractor prior to
rough-ins.

Note 12 revised to delete requirement for final connection to 90kVA 400HZ converter.

Provide 120V power connection complete with switch disconnect for new sump pump
22SHPO3 in Chiller Service room 037. Provide a new 15A/1P circuit breaker on panel L27
for connection to new pump.

Drawing no. EO5-Communication & Security Systems

A

Revise reference to detail 9-E09 on note 4 to detail 11-E09.
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NRC Plans and Specifications Index_RB2R3
Project No.

3788 WTA-CCER Page 1
SPECIFICATIONS
Division Section Ne of Pages

Division 00 — Procurement and Contracting Requirements

00 01 30_R1  List Of MAtErialS.......uuuuuuuruiuiiieiiiiiiiiiiiiiiiseeesressessersrsrerersreeerererersrerera———————.. 9
001000 General INSITUCLIONS .....eeiii e e 12
00 1545 General Safety Section and Fire Instructions .........ccccvevieiiiiiiiic e 5

Division 01 - General Requirements

012100 ANOWANCES ettt 1
01 3300 _R1  Submittal ProCEAUIES.......uuveeeeieeieiieitereeererererereresereresereresrrerrrerrrererere———————. 5
01 35 29.06_R1Health and Safety Requirements..........ccoceeiieiiiieiiiie e 4
01 3543 Rt Environmental ProCedUres..........ouuuueeiiiiiieieecee et 4
014500 QALY CONIOL it 2
01 5200 _R32 Construction FaCIlti©S .........uuuuurereririiiiiiiririrerieererererereeeresersrereeerererereee————. 4
0156 00 Temporary Barriers and ENCIOSUIES .......ccooocieieiiiieei i 3
0161 00_R1 Common Product ReQUIrEMENES.......cocuuiiiiiiiiiieciiee e 5
017100 Examination and Preparation..........cccceviieeei e 3
01 74 T1_RT  CleaANiNg coee ettt e et e e s e e s bee e e e e e e ennes 3
0174 21 Construction/Demolition Waste Management and Disposal .................... 3
017700 CloSEOUL PrOCEAUIE ...ttt 2
017800 _R1  Closeout SUDMITTAIS .....ceeeiiiiiiiiiiiieee e 8
019113 General Commissioning (CX) Requirements.........cccocoeriieeiieninienniienns 10
0191 31_R1  Commissioning (CX Plan ........ccooiiiiiiiie e 12
019133 CommIisSioNINg FOIMS ......oiiiiiie e 3
0191 41_R1  CommisSioning TraiNiNg ......ccooueeiieriiiee ettt 3
01 91 51 Building Management Manual (BMM) .........ccooiiiiiiiiiiiiiieee e 4

Division 02 - Existing Conditions

0241 16_R12 Structure Demolition............ooeviviiiiiiiiiieiec e, 4
02 81 01 Hazardous MaterialS ..........oooeevuuuieiiiiiiieeeeee et e e eeaaaa 5

Division 03 - Concrete

031000 Concrete Forming and ACCESSOrES......cccucueiiiieieeiiie e eiiee e 4

032000 Concrete Reinforcing........ccooceeeiieiiiieeeniic e 4

03 30 00 Cast-in-Place Concrete........ocoveiieiiniieiiiieenieeeen, 9

0354 16_R1  Self Levelling Floor Underlayment..........cccooeeiiiiieniiniiieeee 3
Division 04 - Masonry

04 04 99 Masonry FOr Minor WOrKS.......c..eeeeiiiiieeee e eieee et ceeeeeaes 6
Division 05 - Metals

0512 23_R1  Structural Steel for Buildings ........c.ooiiiiiiiiiiiii e e 6

053100 STEEI DECKING -veiiuetiieitie ettt ettt 5

054100 Structural Metal Stud Framing .........ccccoooiiiiiiiiiiee e e 8

05 50 00 Metal FabriCations ..........ooi i e 6

0551 29 Metal Stairs and LaddersS .........euuueeiiiiiiieeieeee e eeaaaa 6
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Division 06 - Wood, Plastics, and Composites

06 10 00
06 40 00_R1
06 47 00

ROUGh Carpentry......ooeei i et 5
Architectural WoOAWOIK ..........cooiiiiiiiiiiiie e 8
Plastic Laminate FiniShing ..........coooiiiiiiiiii e 5

Division 07 - Thermal and Moisture Protection

0713 26 Self Adhering Waterproofing.......c.ueee e 4
07 13 53.11 Underslab Waterproofing Membrane...........cccoocveiiiiiiiiiiieee e 4
072114 Perimeter INSUIAtioN ..........coii i 2
072116 Blanket INSUIALION.........ooi e 3
07 26 00 Vapour REtarders........ocueeiiiiieieeeieee et 3
07 27 10_RT  AIr BaArTIEIS ..uuuuuiiiiiiiiiiiiiiiiiiiiietaieietetstetaesreessessesssssssssssssrssssssssssssssssnrssnsnrnnes 6
07 46 13 Preformed Metal Siding ......cooieiiiiiiiie e 6
07 52 00_R1  Modified Bituminous Membrane Roofing......ccccocceveiviieieinien e 10
07 84 00 =] (o] o o] 1 T HPU PR 5
07 92 00 JOINE SEAIANTS ... 7
Division 08 - Openings
08 11 00 Metal DOOrs and Frames .......ooouiiiiiiiiiie e 8
08 31 00.01 Access Doors - MechanicCal .........cc.eeeiiiiiiiiiieiee e 3
08 33 23.01_R20verhead Coiling Doors and Grilles.........cccoooeiirieiiieiiiieeee e 6
08 34 83 Hinged Safety Glass DOOIS. ........ciiiiiiiiieie e 4
08 36 13.02_R1 Sectional Metal DOOIS......ccccuuiiiiiiiieeeiiie e eeee e eeee e e e sree e eee e e e 7
08 44 13 Glazed Aluminum Curtain WallS .........coceiiiiiiiiiiiee e 22
08 71 00_R1  DOOIr HArGWAIE.......uvvuvereririiiiiieiiiiiererseeressrersressssrersrsrerrrsressrsrrrereree—————. 13
08 80 50 LG F= .4 1 oo [PPSR 7
Division 09 - Finishes
0921 16_R1  Gypsum Board ASSEMDIIES........ccccueiiiiiiiiiieii e 7
092216 Non-structural Metal Framing .........occeeeiiiiiiiiiiie e 3
095113 Acoustical Panel Ceilings.........cooiiiiiiiiiiiiee e 3
09 53 00.01 AcOoUStICAl SUSPENSION ......ueiiiiiiiiii ettt 4
096519 Resilient Tile FIOOING ....c.veeiiiiieee e 4
09 68 13_R1  Tile CarpPetiNg ... o ueeieeeeiiee ittt be e naee s 9
09 91 13_R1  EXterior Painting.......ccooeiiiiiiiee et 12
0991 23 R2  INterior Painting .....ccooooiiii it 13
0997 19 Painting Exterior Metal Surfaces.........cccvceeiieiiiee e 7
Division 10 - Specialties
102113 Plastic Toilet Compartments ..o 5
1028 10_R2 Toilet and Bath ACCESSOrIES .cccoieeiiiiiiie 6
Division 11 - Equipment
111313 Loading DOCK BUMPETS.......coiiiiiiiiieiiieee ettt 3
11 1319.13 Loading DOCK LEVEIETS .......eoviiiiiii et 6
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Division 12 - Furnishings
1248 16 ENtrance FIOOr GrillES .......uuiiiiiiiie ettt e e s nnreeeeenes 3
125000 _R1 FUMITUIE ..o 5
Division 21 - Fire Suppression
21 0501_R12 Common Work Results For Mechanical .........cccoooieiiieiiiiiiieiiieiiieeeeeenn, 56
210503 Mechanical DemOolitioN .........c.eoieiiiiiee e 3
2124 00_R1  Dry Chemical Fire Extinguishing Systems ..........cccccoiiiiiiiiiiii e 2
Division 22 - Plumbing
221010_R1  Plumbing PUMPS ....oooiiiii e 6
221116 Domestic Water Piping ......coooieiiiiiiieeiee e 7
221317 Drainage Waste and Vent Piping — Cast Iron and Copper ........ccccceeueen. 3
22 1500_R1  General Service Compressed Air SysStems .......ccccovvevriieineeenee e, 6
223005 _R1  Domestic Water HEaters ......cccceeeeeieieieeeieeeeeeeeeeeeece e 3
2242 01_R2 Plumbing Specialties and ACCESSONES ......ccuereiriiieeiiiieie e 9
2242 03 R2 Commercial Washroom FixXtUres ......cccooeeoeiiiiiiiiiiieieicceccceceeecececeeeee e 5
Division 23 - Heating, Ventilating and Air-Conditioning (HVAC)
23 0505 Installation of PIPEWOIK ........ccuiiiiiiiiiie e 6
230515 Variable Frequency DriVES. ... 11
230516 Expansion Fittings and Loops for HVAC Piping .......cccoccveiiiinieniieeennenn. 4
23 0517_R1 PIpe WEldiNg ...cccoiiiiieeeiiieee et 4
23 05 23.01 ValVes -BrONZe ... ... 6
23 05 23.02 ValVes — CaSt irON ......eeeirieieie e 8
23 0523.03 Valves — Cast STEEI ......ooviiiiie e 6
230529 Hangers and Supports for HYAC Piping and Equipment ..........ccccoeuvee. 7
230548 Vibration and Seismic Controls for HVAC Piping and Equipment ........... 7
23 05 53.01_R1Mechanical Identification..........coooieiiiiiiiiieieeeeecccccecececececeeee e 6
230593 Testing, Adjusting and Balancing for HVAC .........ccco i 5
230594 Pressure Testing of Ducted Air SYStems .......ccooceviiiiinieeniie e, 4
23 07 13_R1 DUCE INSUIATION .. 6
2307 14_R1  Thermal Insulation for EQUIDMENT........ceiiiiiiiiiie e 6
2307 15_R2 Thermal Insulation for Piping .......ccccoiiiiiiiiiiieee e 9
2308 02 Cleaning and start-up of mechanical piping systems ........cccccceveeriennnee 4
2309 33 Electric and Electronic Control System for HVAC .........ccccciiiiiiiiieenns 4
2321 13.01 Hydronic SystemsS: COPPET ..cccviuviiieiiiiiie ettt 7
23 21 13.02 Hydronic Systems:Steel..uuuuiueeeieiiiiiiiiiesiiiee et 5
232114 HydroniC SPECIaAltI®S ....cooiiuveiiiiiiiie e 5
232123 HYArONIC PUMPS...ciiiieiii ettt 5
2322 13_R1  Steam and Condensate Heating Piping.......cccccoiviieeiiniene e 6
232214 _R1  Steam SPeCialties .......cociiiiiiiiiiieii s 5
23 31 13.01_R2Metal Ducts — Low Pressure to 500 PA ........ooommerieiiiieeecieeeeeeeeeeee 7
23 31 13.02 Metal Ducts — High Pressure t0 2500 PA ... 5
233248 Acoustical Air PIENUMS ... 6
233300 Al DUCE ACCESSONIES et e ettt e e e e e e e e nee s 4
233314 Dampers - BalanCing .......coooiiiiiiiiiiiiee et 3
233315 Dampers - OPEerating ....c.oeeeiiieiee ettt e ee e 4
233316 Dampers — Fire and SMOKE .........cceviiiieiiiiieieree e 3
2334 00 HVAQC FANS ...ttt 5
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2336 00 _R312 Air Terminal UNnits ..cccoceieeieeeieieeeceeeeeeeeee s 5
2337 13 Diffusers, Registers and Grilles ..........ccccveeiiiiiieiiiiie e 3
23 37 20 Louvres, Intakes and VENES .........coeeeiiiiiieiiiieeeeeeeeeeeee e 3
234400 HVAC Air Firation ......oooiiiiiee et 6
23 55 01_R1 DUCE HEALEIS ... 3
235700 Heat Exchangers for HVAC ... 6
236426 R2  Water ChIllErS ... 14
236510 Condensers, coolers and cooling tOWErS........ccooceeeiiiieieeiiee e 5
237200 Air-to-air energy recovery eqUIPMENt .....ccooocueieiiiieee i 3
2373 10_R32 Air Handling UNits ....cooiiiiiiiiiiie e 18
238123 Split system Air CONAItIONING ........oeiiiiiiiie e 3
238233.03 Baseboard Convector HEaters ........ccoociiiiiiiieiiiee e 3
2382 39 UNIt HEAEIS .t 4
2383 16 Radiant Heating Hydronic Piping.......cccooeeiiiiiiiiiiee e 7
238413 HUMIAITIEIS e 4
Division 25 — Integrated Automation
2501 11 Start up, Verification and COmMmMISSIONING .....eeveiiiiieeriiiee e 5
250112 EMGCS: Training ...ccocveeiieeeiieeeee et 3
250500_R2 Common work for Building Automation .........ccccoeeeiiiiieiiiiieee e 23
250501_R1 EMCS: General Requirements .......ccccovrieienieeiie e 9
250502 Submittals and Review ProCess ........cccccviiiiieiiee e 3
2508 20 Warranty and MaintenancCe ..........ccoooiiiieiiiieec e 2
251001 EMCS: Local Area Network (LAN) .......ooiiiiiieiee e 3
2511 00_R1  Building Automation Workstation ...........ccccoeveeiiiiieiiiiiiee e 16
2512 00_R1  Building Automation Web SErver ..........ccccoiiiiiiieeniieee e 3
2513 00_R1  Building Automation Control and Monitoring Network ...........cccccccevenneee. 9
2514 00_R1  Building Automation Local Control UNitS ..........cceeeeriieniiiieiiec e 11
2530 01_R1  EMCS: Building Controllers ..........cccceeoeeiimeeiiee e 17
2535 00_R2 Building Automation Instrumentation &Terminal Devices ..........ccccce.... 18
259500 Building Automation Control SEqQUENCES .......cccceeviiiiiiiiiiee e 60
Section No. 25 95 00 Zone 27_R1, Hot Water Heating System............. 3
Section No. 25 95 00_CS801_R1, Building Sanitary Exhaust ............... 1
Section No. 25 95 00_CS802_R1, Flexible Cabin Sanitary Exhaust ..... 1
Division 26 — Electrical
26 0500 Common Work Results For Electrical .........ccocoveieiiiiinieceeeec e 9
26 0510 Electrical TESHNG ..ouveiieeeeee e 14
26 05 21 Wires and Cables (0-1000 V) .oooveeeeecieieeee et 2
26 0522 Connectors and Terminators .......occceveerieeereeeree e 2
26 05 32 Outlet Boxes, Conduit Boxes and Fitlings .........cccceeeviiieiiiiien e 2
26 05 33 Raceways for Electrical Systems........ccoooceiiiiiiiien e 3
26 24 01 Service EQUIPMENT ....coiiiiiie e e 7
26 27 26 WIHNG DEVICES ... 4
26 29 03 CONIIOI DBVICES ..uvviieiieiiieiiiiiie ettt et e et e e e e e e s ensae e e e nanee e e e nnnees 2
262910 Motor Starters 10 600V ........cooiiiiiieiiiiie e 3
26 50 00 Lighting and Controls ..........ccoiiiiiiiiiiii e 6
26 53 00 Exit Signs & Emergency Lighting ......ccoooeiiiiiiiie e 2
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Part 1 General

1.1 CASH ALLOWANCES

A Include in Contract Price specified cash allowances.

2 Cash allowances, unless otherwise specified, cover net cost to Contractor of services,
products, construction machinery and equipment, freight, handling, unloading, storage,
installation and other authorized expenses incurred in performing Work.

3 Contract Price, and not cash allowance, includes Contractor's overhead and profit in
connection with such cash allowance.

4 Contract Price will be adjusted by written order to provide for excess or deficit to each
cash allowance.

) Where costs under a cash allowance exceed amount of allowance, Contractor will be
compensated for excess incurred and substantiated plus allowance for overhead and profit
as set out in Contract Documents.

.6 Unexpended amounts of cash allowances maybe reallocated to other specific cash
allowances at the sole discretion of the NRC Departmental Representative.

7 Unexpended amounts of cash allowances shall be deducted from the Contract Price at
completion of the Work.

8 Include progress payments on accounts of work authorized under cash allowances in
monthly certificate for payment.

9 Prepare schedule jointly with NRC Departmental Representative and Contractor to show
when items called for under cash allowances must be authorized by NRC Departmental
Representative for ordering purposes so that progress of Work will not be delayed.

.10 The cash allowances in lawful monies of Canada included in the Contract Price are as
follows:

A Supply and installation of Building Signage: $15,000.
Part 2 Products
2.1 NOT USED
1 Not Used.
Part 3 Execution
3.1 NOT USED
1 Not Used.

END OF SECTION
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Part 1 General
1.1 REFERENCES
Canadian General Standards Board (CGSB)
A CAN/CGSB 1.189-00, Exterior Alkyd Primer for Wood.
2 CGSB 1.59-97, Alkyd Exterior Gloss Enamel.
Canadian Standards Association (CSA International)
A CSA-A23.1/A23.2-04, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.
2 CSA-0121-M1978(R2003), Douglas Fir Plywood.
3 CAN/CSA-5269.2-M1987(R2003), Access Scaffolding for Construction
Purposes.
4 CAN/CSA-Z321-96(R2001), Signs and Symbols for the Occupational
Environment.
1.2 INSTALLATION AND REMOVAL
Prepare site plan indicating proposed location and dimensions of area to be
fenced and used by Contractor, number of trailers to be used, avenues of
ingress/egress to fenced area and details of fence installation.
Identify areas which have to be gravelled to prevent tracking of mud.
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.
1.3 SCAFFOLDING
Scaffolding in accordance with CAN/CSA-S269.2.
Provide and maintain scaffolding, ramps, ladders, swing staging, platforms
temporary stairs.
14 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.
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15 CONSTRUCTION PARKING

A1 Parking will be permitted on site with approval/discretion of NRC Departmental

Representative, provided it does not disrupt performance of Work.

2 Provide and maintain adequate access to project site.
1.6 EQUIPMENT, TOOL AND MATERIALS STORAGE
A Provide and maintain, in clean and orderly condition, lockable weatherproof

sheds for storage of tools, equipment and materials.

2 Locate materials not required to be stored in weatherproof sheds on site in
manner to cause least interference with work activities.

1.7 SANITARY FACILITIES

A1 Provide sanitary facilities for work force in accordance with governing regulations
and ordinances.

2 Post notices and take precautions as required by local health authorities. Keep
area and premises in sanitary condition. Remove sanitary facilities upon
completion of work.

1.8 CONSTRUCTION SIGNAGE
A1 No other signs or advertisements, other than warning signs, are permitted on
site.
2 Signs and notices for safety and instruction in both official languages Graphic

symbols to CAN/CSA-Z321.

1.9 PROTECTION AND MAINTENANCE OF TRAFFIC
A Provide access and temporary relocated roads as necessary to maintain traffic.
2 Maintain and protect traffic on affected roads during construction period except

as otherwise specifically directed by NRC Departmental Representative .

3 Provide measures for protection and diversion of traffic, including provision of
watch-persons and flag-persons, erection of barricades, placing of lights around
and in front of equipment and work, and erection and maintenance of adequate
warning, danger, and direction signs

4 Protect travelling public from damage to person and property.
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5 Contractor's traffic on roads selected for hauling material to and from site to
interfere as little as possible with public traffic.

.6 Verify adequacy of existing roads and allowable load limit on these roads.
Contractor: responsible for repair of damage to roads caused by construction
operations.

7 Provide necessary lighting, signs, barricades, and distinctive markings for safe
movement of traffic.

.8 Dust control: adequate to ensure safe operation at all times.

9 Lighting: to assure full and clear visibility for full width of work areas during night
work operations.

.10 Provide snow removal during period of Work.

1.10 CLEAN-UP

A Remove construction debris, waste materials, packaging material from work site
daily.

2 Clean dirt or mud tracked onto paved or surfaced roadways.

.3 Store materials resulting from demolition activities that are salvageable.

4 Stack stored new or salvaged material not in construction facilities.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A1 Provide temporary erosion and sedimentation control measures to prevent soil
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent
properties and walkways, according to requirements of authorities having
jurisdiction.

2 Inspect, repair, and maintain erosion and sedimentation control measures during

construction until permanent vegetation has been established.
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3 Remove erosion and sedimentation controls and restore and stabilize areas

disturbed during removal.

END OF SECTION
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Part 1 General

1.1 REFERENCES

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

2 If there is question as to whether products or systems are in conformance with
applicable standards, NRC Departmental Representative reserves right to have
such products or systems tested to prove or disprove conformance.

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

1.2 QUALITY
A 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.

3.2

4.3

5.4

#.5

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 fithess of products, decision rests strictly
with NRC Departmental Representative 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.
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1.3 STORAGE, HANDLING AND PROTECTION

A 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 and lumber on flat, solid supports and keep clear of

ground. Slope to shed moisture.

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

.8 Remove and replace damaged products at own expense and to satisfaction of
NRC Departmental Representative.

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

14 TRANSPORTATION

A Pay costs of transportation of products required in performance of Work.
15 MANUFACTURER'S INSTRUCTIONS

A 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 NRC Departmental Representative in writing, of conflicts between
specifications and manufacturer's instructions, so that NRC Departmental
Representative will establish course of action.

3 Improper installation or erection of products, due to failure in complying with
these requirements, authorizes NRC Departmental Representative to require
removal and re-installation at no increase in Contract Price or Contract Time.
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1.6 QUALITY OF WORK

A Ensure Quality of Work is of highest standard, executed by workers experienced

and skilled in respective duties for which they are employed. Immediately notify
NRC Departmental Representative if required Work is such as to make it
impractical to produce required results.

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

3 Decisions as to standard or fithess of Quality of Work in cases of dispute rest
solely with NRC Departmental Representative whose decision is final.

1.7 CO-ORDINATION

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

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

1.8 CONCEALMENT

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

2 Before installation inform NRC Departmental Representative if there is
interference. Install as directed by NRC Departmental Representative.

1.9 REMEDIAL WORK

A Refer to Section 01 73 00 - Execution Requirements.

2 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.

3 Perform remedial work by specialists familiar with materials affected. Perform in

a manner to neither damage nor put at risk any portion of Work.

1.10 LOCATION OF FIXTURES

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

2 Inform NRC Departmental Representative of conflicting installation. Install as
directed.
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1.11 FASTENINGS

A Provide metal fastenings and accessories in same texture, colour and finish as

adjacent materials, unless indicated otherwise.
2 Prevent electrolytic action between dissimilar metals and materials.

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

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

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

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

1.12 FASTENINGS - EQUIPMENT
A Use fastenings of standard commercial sizes and patterns with material and
finish suitable for service.

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

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

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

1.13 PROTECTION OF WORK IN PROGRESS

A Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing
structural member, unless specifically indicated without written approval of NRC
Departmental Representative.

1.14 EXISTING UTILITIES

A When breaking into or connecting to existing services or utilities, execute Work
as speC|f|ed in Sectlon 00 10 00, General Instructlons %ﬂme&d#eeted—b%
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Part 2

Part 3

Products
Not Used.

Execution
Not Used.

END OF SECTION
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Part 1 General
1.1 REFERENCES
A Definitions:
A Hazardous Materials: dangerous substances, dangerous goods,

hazardous commodities and hazardous products, include but not limited
to: poisons, corrosive agents, flammable substances, ammunition,
explosives, radioactive substances, or materials that endanger human
health or environment if handled improperly.

.2 Reference Standards:

A CSA International

A CSA S350-M1980(R2003), Code of Practice for Safety in
Demolition of Structures.

1.2 ADMINISTRATIVE REQUIREMENTS
A1 Pre-Installation Meetings:
A1 Convene pre-installation meeting 1 week prior to beginning work of this

Section and on-site installation, with Contractor's Representative and
NRC Departmental Representative to:

A1 Verify project requirements.
2 Verify existing site conditions adjacent to demolition work.
3 Co-ordination with other construction subtrades.

1.3 ACTION AND INFORMATIONA SUBMITTALS

A Shop Drawings:

A Submit for review and approval demolition drawings, diagrams or details
showing sequence of demolition work, and supporting structures, shoring
and underpinning.

2 Submit demolition drawings stamped and signed by professional engineer
registered or licensed in Province of Ontario, Canada.

1.4 QUALITY ASSURANCE

A1 Regulatory Requirements: Ensure Work is performed in compliance with
Provincial and Municipal regulations.

1.5 SITE CONDITIONS
A Environmental protection:

A Ensure Work does not adversely affect adjacent watercourses,
groundwater and wildlife, or contribute to excess air and noise pollution.



NRC STRUCTURE DEMOLITION Section 02 41 16_RIR2
Project No. Page 2
3788 WTA-CCER 10-17 Jul 2015

2 Fires and burning of waste or materials is not permitted on site.

3 Do not bury rubbish waste materials.

4 Do not dispose of waste or volatile materials including but not limited to:
mineral spirits, oil, petroleum based lubricants, or toxic cleaning solutions
into watercourses, storm or sanitary sewers.

A Ensure proper disposal procedures are maintained throughout
project.

5 Do not pump water containing suspended materials into watercourses,
storm or sanitary sewers, or onto adjacent properties.

.6 Control disposal or runoff of water containing suspended materials or
other harmful substances in accordance with authorities having
jurisdiction.

7 Protect trees, plants and foliage on site and adjacent properties where
indicated.

.8 Prevent extraneous materials from contaminating air beyond application
area, by providing temporary enclosures during demolition work.

9 Cover or wet down dry materials and waste to prevent blowing dust and
debris. Control dust on all temporary roads.

1.6 EXISTING
A Structures to be demolished are based on their condition on date that tender is
accepted, and at time of examination prior to tendering.
Part 2 Products
2.1 EQUIPMENT
A Leave machinery running only while in use, except where extreme temperatures
prohibit shutting machinery down.
Part 3 Execution
3.1 PREPARATION
A1 Temporary Erosion and Sedimentation Control:

A1 Provide temporary erosion and sedimentation control measures to
prevent soil erosion and discharge of soil-bearing water runoff or airborne
dust to adjacent properties and walkways, according to: requirements of
authorities having jurisdiction.

2 Inspect, repair, and maintain erosion and sedimentation control measures
during demolition.
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3 Remove erosion and sedimentation controls and restore and stabilize
areas disturbed during removal after completion of demolition work.
2 Protection of in-place conditions:
A Prevent movement, settlement or damage of adjacent structures,

services, walks, paving, trees, landscaping, adjacent grades properties
parts of existing building to remain.

A Provide bracing, shoring and underpinning as required.

2 Repair damage caused by demolition as directed by NRC
Departmental Representative.

2 Support affected structures and, if safety of structure being demolished or
adjacent structures or services appears to be endangered, take
preventative measures, stop Work and immediately notify NRC
Departmental Representative.

3 Prevent debris from blocking surface drainage system, mechanical and
electrical systems which must remain in operation.

3 Surface Preparation:
A Disconnect and re-route electrical service lines entering buildings to be
demolished.

A Post warning signs on electrical lines and equipment which must
remain energized to serve other properties during period of
demolition.

2 Do not disrupt active or energized utilities traversing premises designated

to remain undisturbed.

3.2 DEMOLITION
A Do demoilition work in accordance with Section 01 56 00 - Temporary Barriers
and Enclosures.

2 Blasting operations not permitted during demolition.

.3 Remove contaminated or dangerous materials as defined by authorities having
jurisdiction, relating to environmental protection, from site and dispose of in safe
manner to minimize danger at site or during disposal.

4 Demolish parts of structure structures.
5 To permit construction of addition and as indicated.
.6 Remove existing equipment, services, and obstacles where required for

refinishing or making good of existing surfaces, and replace as work progresses.

7 At end of each day's work, leave Work in safe and stable condition.

A Protect interiors of parts not to be demolished from exterior elements at
all times.
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.8 Demolish to minimize dusting.
9 Remove and dispose of demolished materials except where noted otherwise and

in accordance with authorities having jurisdiction.

.10 Use natural lighting to do Work where possible.

A Shut off lighting except those required for security purposes at end of
each day.

END OF SECTION
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Part 1 General

1.1 REFERENCES

A ASTM International

A1 ASTM D523-08, Standard Test Method for Specular Gloss.

2 ASTM D822-01(2006), Standard Practice for Filtered Open-Flame Carbon-Arc
Exposures of Paint and Related Coatings.

2 CSA International
1 CAN/CSA-G164-M92 (R2003), Hot Dip Galvanizing of Irregularly Shaped

Acrticles.
1.2 ADMINISTRATIVE REQUIREMENTS
1 Pre-Installation Meetings:
A Convene pre-installation meeting 1 week prior to beginning work of this Section
to:
| Verify project requirements.
2 Review installation and substrate conditions.
3 Co-ordination with other construction subtrades.
A4 Review manufacturer's written installation instructions and warranty

requirements.
2 Arrange for site visit with NRC Departmental Representative prior to start of Work to
examine existing site conditions adjacent to demolition Work.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
doors, hardware, and accessories and include product characteristics,
performance criteria, physical size, finish and limitations.

3 Shop Drawings:

1 Indicate sizes, service rating, types, materials, operating mechanisms, glazing
locations and details, hardware and accessories, required clearances and electrical
connections.

4 Certificates: submit product certificates signed by manufacturer certifying materials
comply with specified performance characteristics and criteria and physical requirements.

5 Test Reports: submit certified test reports showing compliance with specified
performance characteristics and physical properties.
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.6 Manufacturers Reports:
1 Manufacturer's Field Reports: submit manufacturer's written reports within 3

days of review, verifying compliance of Work, as described in Part 3 - FIELD
QUALITY CONTROL.

1.4 CLOSEOUT SUBMITTALS
1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for sectional

metal doors for incorporation into manual.

15 QUALITY ASSURANCE

1 Certificates: product certificates signed by manufacturer certifying materials comply with
specified performance characteristics and criteria and physical requirements.

2 Products Requiring Electrical Connection: Listed and classified by Underwriters
Laboratories, Inc. acceptable to authority having jurisdiction as suitable for purpose
specified.

1.6 DELIVERY, STORAGE AND HANDLING

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

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

3 Storage and Handling Requirements:

A1 Store materials in accordance with manufacturer's recommendations in clean,
dry, well-ventilated area.
2 Store and protect sectional metal doors, hardware and accessories from nicks,
scratches, and blemishes.
3 Replace defective or damaged materials with new.
Part 2 Products
2.1 DESIGN / PERFORMANCE CRITERIA
1 Design exterior door assembly to withstand wind loads in accordance with building code

requirements with a maximum horizontal deflection of 1/240 of opening width.

2 Design door assembly to withstand minimum 100,000 cycles per annum, and minimum
20 years total life cycle.

3 Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one
manufacturer for each type of door. Provide secondary components from source
acceptable to manufacturer of primary components

2.2 MATERIALS

1 Galvanized steel sheet: commercial quality Z275 zinc coating.
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2 Insulation: CFC-free and HCFC-free polyurethane, fully encapsulated.
1 Thermal Values: R-value of 17.50; U-value of 0.057.
3 Glazing: Partial glazing of steel panels set in 2-piece high-impact black polymer frame:
| 12.5 mm Insulated Tempered Glass.
4 Cable: multi-strand galvanized steel aircraft cable.
2.3 FABRICATION
A Fabricate 51 mm thick insulated steel sectional overhead doors, with flush panels of roll

formed steel sections as indicated.

1 Door Sections: Shall be of steel/polyurethane/steel sandwich type construction
with thermal break.

2 Exterior Steel: 0.38 mm, hot-dipped galvanized.

3 Ends: Hot-dipped galvanized steel, full height with end caps, 18 gauge.

2 Fabricate work with materials and with component dimensions and gauges, reinforcing,
attached anchors and fastenings of adequate strength to prevent warping, buckling,
opening of joints and seams, loosening of hardware, distortion and displacement within
limits of intended and specified use.

Conceal and weld connections wherever possible.

A4 Fit joints and junctions between components tightly and in true planes.

5 Isolate from each other dissimilar metals, and metal from concrete or masonry to prevent
electrolysis.

.6 Install glazing, sizes and number of lights as indicated.

v Assemble components by means of spot or arc welding or coated rivet system or adhesive

and self tapping screws to manufacturer's recommendations.

2.4 HARDWARE
1 Track: standard hardware with 75 mm size minimum 2.28 mm core thickness galvanized
steel track to suit loading required and clearances available.
2 Track Supports: 2.3 mm core thickness continuous galvanized steel angle track supports.
3 Spring Counterbalance: Sized to weight of the door, with a helically wound, oil tempered

torsion spring mounted on a steel shaft; cable drum of die cast aluminum with high
strength galvanized aircraft cable. Sized with a minimum 5 to 1 safety factor.

A4 Top roller carrier: galvanized steel minimum 2.28 mm thick, adjustable.

Rollers: full floating, grease packed hardened steel, ball bearing minimum 75 mm
diameter, stamped tire.

.6 Roller brackets: adjustable, galvanized steel, minimum 2.5 mm thick.
T Hinges: standard duty industrial 2.28 mm thick, galvanized steel.

.8 Cable: minimum 4 mm diameter galvanized steel aircraft cable.
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2.5 ACCESSORIES
1 Overhead horizontal track and operator supports: galvanized steel, type and size to suit
installation.

2 Track guards: 5 mm thick formed sheet 1500 mm high track guards.
Pusher springs.
A4 Weatherstripping:

A Sills: double contact, bulb type full width extruded neoprene weatherstrip.
2 Jambs and head: extruded aluminum and arctic grade vinyl weatherstrip to
manufacturer's standard.

5 Finish ferrous hardware items with minimum zinc coating of 300 g/m? to CAN/CSA-
G164.

2.6 PREFINISHED STEEL SHEET

1 Prefinished steel with factory applied silicone modified polyester.

A Class F2S.

2 Colour selected by NRC Departmental Representative from manufacturer's
standard range.

3 Specular gloss: 30 units +/-5 in accordance with ASTM D523.

4 Coating thickness: not less than 25 micrometres.

5 Resistance to accelerated weathering for chalk rating of 8, colour fade 5 units or
less and erosion rate less than 20% to ASTM D822 as follows:
A Outdoor exposure period 1000 hours.
2 Humidity resistance exposure period 1000 hours.

282.7 ELECTRICAL OPERATOR

A Electrical motors, controller units, remote pushbutton stations, relays and other electrical
components: to CSA approval with CSA enclosure type EEMAC4to suit the location of
operator.

2 Power supply: 600 V, 3 phase, 60 Hz.

1 Motor Heavy Duty, jackshaft, with chain hoist built-in, of size and-type-as
recommended by manufacturer.
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Part 3

3.1

3.2

3
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Controller units with integral motor reversing starter, solenoid operated brake, 3 heater
elements for overload protection, including pushbuttons and control relays as applicable.

Operation:

A1 Remote pushbutton stations: surface mounted, with "OPEN-STOP-CLOSE"
designations on pushbuttons in English and French.

2 Cable control: pendant hung control to open and electric eyes to close.
3 Control locations: Interior.

Safety switch: combination roll rubber with limit switches for full length of bottom rail of
bottom section of door, to reverse door to open position when coming in contact with
object on closing cycle.

Provide disconnect device to allow for manual operation in event of power failure.
Automatic illumination complete with time delay, self extinguishing.

Door speed: 366-200 mm per second.

Control transformer: for 24 VAC control voltage.

Mounting brackets: galvanized steel, size and gauge to suit conditions.

Execution

EXAMINATION

Verification of Conditions: verify conditions of substrates previously installed under
other Sections or Contracts are acceptable for sectional metal doors installation in
accordance with manufacturer's written instructions.

| Visually inspect substrate in presence of NRC Departmental Representative.
2 Verify electric power is available and of correct characteristics.

3 Inform NRC Departmental Representative of unacceptable conditions
immediately upon discovery.

A4 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from NRC Departmental
Representative.

INSTALLATION

Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, product catalogue installation instructions, product
carton installation instructions, and data sheets.

Install doors and hardware in accordance with manufacturer's instructions.
Rigidly support rail and operator and secure to supporting structure.
Touch-up steel doors with primer where galvanized finish damaged during fabrication.

Install operator including electrical motors, controller units, pushbutton stations, relays
and other electrical equipment required for door operation.
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.6 Lubricate and adjust door operating components to ensure smooth opening and closing of

doors.

T Adjust weatherstripping to form a weather tight seal.

.8 Adjust doors for smooth operation.

3.3 ELECTRICAL WIRING

1 Power shall be brought up to circuit breaker/disconnect switch adjacent to controller
under Electrical Division and in conformance with requirements specified therein.

2 Wiring from motor to switches, controls, starters, safety devices and other items requiring
power shall be carried out under this section.

3 Use EMT conduit for fixed wiring. Use purpose-made and approved type flexible cables
or cords at applicable locations; adequately support so as not to impede access or foul
moving parts of equipment.

3.4 FIELD QUALITY CONTROL

1 Manufacturer's Field Services:

1 Obtain written reports from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting and cleaning of product within 3 days of
review.

2 Submit manufacturer’s field services consisting of product use recommendations
and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.

3 Schedule manufacturer's representative site visits to review Work at stages listed:
A After delivery and storage of products, and when preparatory Work on

which Work of this Section depends is complete, but before installation
begins.
2 Once during progress of Work.
3 Upon completion of Work, after cleaning is carried out.
35 CLEANING

1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.

A Leave Work area clean at end of each day.

2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 11 - Cleaning.

A Remove traces of primer; clean doors and frames.

2 Clean glass and glazing materials with approved non-abrasive cleaner.

3.6 PROTECTION
1 Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by sectional metal door installation.
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3 Do not permit construction traffic through overhead door openings after adjustment and
cleaning.
A4 Protect installed products until completion of project.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS
1 Section 08 11 00 - Metal Doors and Frames.

2 Section 08 14 16 — Flush Wood Doors.

3 Section 08 34 43 - Hinged Safety Glass Doors.

1.2 REFERENCES

A1 American National Standards Institute (ANSI) / Builders Hardware Manufacturers
Association (BHMA)

A ANSI/BHMA A156.1-2000, American National Standard for Butts and
Hinges.

2 ANSI/BHMA A156.2-2003, Bored and Preassembled Locks and Latches.

.3 ANSI/BHMA A156.3-2001, Exit Devices.

4 ANSI/BHMA A156.4-2000, Door Controls - Closers.

5 ANSI/BHMA A156.5-2001, Auxiliary Locks and Associated Products.

.6 ANSI/BHMA A156.8-2005, Door Controls - Overhead Stops and Holders.

7 ANSI/BHMA A156.10-1999, Power Operated Pedestrian Doors.

.8 ANSI/BHMA A156.13-2002, Mortise Locks and Latches Series 1000.

.9 ANSI/BHMA A156.15-2006, Release Devices - Closer Holder,
Electromagnetic and Electromechanical.

.10 ANSI/BHMA A156.16-2002, Auxiliary Hardware.

A1 ANSI/BHMA A156.17-2004, Self-closing Hinges and Pivots.

A2 ANSI/BHMA A156.18-2006, Materials and Finishes.

13 ANSI/BHMA A156.19-2002, Power Assist and Low Energy Power -
Operated Doors.

14 ANSI/BHMA A156.20-2006, Strap and Tee Hinges and Hasps.

2 Canadian Steel Door and Frame Manufacturers' Association (CSDMA)

A CSDMA Recommended Dimensional Standards for Commercial Steel

Doors and Frames - 2009.
1.3 ACTION AND INFORMATIONAL SUBMITTALS

A Product Data:

A

Submit manufacturer's instructions, printed product literature and data
sheets for door hardware and include product characteristics,
performance criteria, physical size, finish and limitations.
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2 Samples:
A Submit for review and acceptance of each unit.
2 Samples will be returned for inclusion into work.
3 Identify each sample by label indicating applicable specification

paragraph number, brand name and number, finish and hardware
package number.

4 After approval samples will be returned for incorporation in Work.
3 Hardware List:
A Submit contract hardware list prepared by architectural hardware
consultant-
.2 Indicate specified hardware, including make, model, material, function,

size, finish and other pertinent information.
4 Test Reports: certified test reports showing compliance with specified
performance characteristics and physical properties.

.5 Manufacturer's Instructions: submit manufacturer's installation instructions.

5.6  Submit electrical elevation drawings for all electronic doors. Provide matrix
comparison of electronic hardware devices between hardware schedule
and electrical drawings for co-ordinattion.

14 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for

door hardware for incorporation into manual.

15 MAINTENANCE MATERIALS SUBMITTALS
A Extra Stock Materials:

A Supply maintenance data, parts list, and manufacturer's instructions for
each type of door closers, locksets, door holders and all hardware
specified for incorporation into maintenance manual.

.2 Tools:

A Supply 2 sets of wrenches for door closers locksets and fire exit
hardware.

1.6 QUALITY ASSURANCE
A Regulatory Requirements:
A Hardware for doors in fire separations and exit doors certified by a

Canadian Certification Organization accredited by Standards Council of
Canada.
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Part 2

2.1

2

2.5

Certificates: product certificates signed by manufacturer certifying materials
comply with specified performance characteristics and criteria and physical
requirements.

Provide letter of conformance from certified architectural consultant that all
product are installed as per manufacturers instructions by certified door
hardware factory trained installers. Include for minimum 3 site visits by
architectural hardware consultant.

Provide final door by door report on all mechanical and electrical hardware
device commissioning and signed by GC, Electrical contractor and
hardware consultant

Provide services of an AHC familiar with this type of work being performed
for preparation of hardware schedule shop drawings, keying and electrical
co-ordination and consultation with owner and consultant for onsite
meetings and inspections

DELIVERY, STORAGE AND HANDLING
Deliver, store and handle materials in accordance with manufacturer's written
instructions.

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

Package items of hardware including fastenings, separately or in like groups of
hardware, label each package as to item definition and location.

Storage and Handling Requirements:

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

2 Store and protect door hardware from nicks, scratches, and blemishes.
3 Protect prefinished surfaces with wrapping strippable coating.
4 Replace defective or damaged materials with new.

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

Products

HARDWARE REQUIREMENTS

Hardware standards listed in Paragraph 2.2 shall be obtained through NRC
standing offer program.

NRC has a bonded locksmith for the NRC keying system on standing contract.
See contract coordinator for information.
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3 All cylinders to be keyed by NNRC bonded locksmith on standing offer contract.

2.2 DOOR HARDWARE
A Locks and latches:

A Lockset: Yale AU-5407-L x 626.
.2 Latchset: Yale AU-5401-L x 626.

2 Butts and hinges:

A Hinges: Interior Doors: Dorex 114.3mm x 101.6mm x 179 454 NRP X
C15.

2 Hinges: Exterior Doors: Dorex 114.3mm x 101.6mm x BB2222 NRP X
C15.

3 Strap and tee hinges and hasps: to ANSI/BHMA A156.20, designated by
letter A and numeral identifiers listed in Hardware Schedule, size listed in
Hardware Schedule in accordance with ANSI/BHMA A156.20, table I,
finished to 602 (cadmium plated) or 603 (zinc plated).

4 Top and bottom offset pivots (fully glazed doors only): to
ANSI/BHMA A156.4

3 Exit devices: to ANSI/BHMA A156.3, grade 1, modern-narrow stile.

4 Door Closers and Accessories:
A1 Door controls (closers): Interior Doors: Norton 1600BC-Reg x AL. parallel
arm.
2 Door controls (closers): Exterior Doors: LCN 4110 x AL.
3 Door controls (holders): Hager Kick down 270C.S1, sprayed aluminum
finish.
5 Door Operators:

A Power-operated pedestrian doors: to ANSI/BHMA A156.10.

2 Power assist and low energy power operated doors: to ANSI/BHMA
A156.19.

.6 Architectural door trim: to ANSI/BHMA A156.6, as listed below.

A1 Door protection plates: kick plate type, 1.27 mm thick stainless steel 304
= mechanically fastened-

2 Push plates: 1.27 mm thick stainless steel 304.

3 Push/Pull units: stainless steel 304.

7 Auxiliary hardware: to ANSI/BHMA A156.16, as listed below.

A1 Door silencer: type neoprene, clear.
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.10

A1

A2

13

2 Automatic flush bolts: Fully Automatic: Opening active door
automatically retracts top and bottom bolts. Closing active door
automatically extends both top and bottom bolts 3/4" into frame and
sill strikes, locking inactive door.type-

Door bottom seal: heavy duty, door seal of extruded aluminum frame and solid
closed cell neoprene, recessed in door bottom closed ends, adjustable automatic
retract mechanism when door is open, clear anodized finish.

Thresholds: 125mm wide x full width of door opening, extruded aluminum mill
finish, serrated surface, with thermal break of rigid PVC, with lip and vinyl door
seal insert.

Weatherstripping:
A Head and jamb seal:
A Extruded aluminum frame and solid closed cell neoprene insert,
clear anodized finish.
2 Door bottom seal:
A Extruded aluminum frame and closed cell neoprene sweep, clear

anodized finish.

Astragal: extruded aluminum frame with vinyl insert.

Barrier Free Pneumatic Door Operator:

A Heavy duty pneumatically assisted door closer, capable of multi-door
operation, complete with actuators, control boxes, pneumatic tubing and
compressed air source.

2 Self-contained control box/compressor combination for independent
operation of two door leaves.

3 Control boxes: complete with electric strike relay.

4 Mount operators on either push or pull sides of doors as required to place
them inside rooms.

5 Electrical box and actuator: Hardwired low voltage actuator with stainless

steel 114 mm round plate, engraved blue filled with handicap symbol. Box
51 mm wide x 102 mm high x 50 mm deep single gang electrical box,
flush mounted in wall, locations indicated.

.6 Supply switched line voltage to control box. Locate switch adjacent to
box.
7 Supply low voltage wiring to each actuator and 6 mm diameter air tubing

to each operator.
Electric Strikes:

A1 Request to exit or Enter signhaling switch:

1 two switches mounted internally in lock body,independent
monitoring of inside and outside lever rotation.
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2 Deadbolt monitor: single switch, mounted internally in lock body

that indicates deadbolt position.
3 Assa Abloy 8271 RX DX or equal.

43.14 Sliding (Bypass) Door Hardware:

A Top mount hanger: Eight ball bearing, nylon tire wheels, one per door,
concealed type.
A1 Vertical adjustment by threaded door top plate and locknut.
2 Top mount track:
A1 Extruded aluminum, 6063T5 alloy width to suit door opening.
3 Floor guides:

A1 Nylon, two per door.
4 Door stop:

A Rubber, concealed in top mount track, two per door.
5 Door pull:

A Extruded aluminum, 6063T5 alloy, recessed, one per door.
.6 Fascia:

A1 Extruded aluminum, 6063T5 alloy, width to suit door opening.

2.3 FASTENINGS

A Use only fasteners provided by manufacturer. Failure to comply may void
warranties and applicable licensed labels.

2 Supply screws, bolts, expansion shields and other fastening devices required for
satisfactory installation and operation of hardware.

3 Exposed fastening devices to match finish of hardware.
4 Where pull is scheduled on one side of door and push plate on other side, supply

fastening devices, and install so pull can be secured through door from reverse
side. Install push plate to cover fasteners.

5 Use fasteners compatible with material through which they pass.
24 KEYING
A Supply construction cores.

2 Hand over permanent cores and keys to NRC Departmental Representative.
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Part 3 Execution
3.1 INSTALLATION
A Manufacturer's Instructions: comply with manufacturer's written
recommendations, including product technical bulletins, product catalogue
installation instructions, product carton installation instructions, and data sheets.
2 Supply metal door and frame manufacturers with complete instructions and
templates for preparation of their work to receive hardware.
3 Supply manufacturers' instructions for proper installation of each hardware
component.
4 Install hardware to standard hardware location dimensions in accordance with
CSDFMA Canadian Metric Guide for Steel Doors and Frames (Modular
Construction).
5 Where door stop contacts door pulls, mount stop to strike bottom of pull.
.6 Install key control cabinet.
7 Use only manufacturer's supplied fasteners.
A Use of "quick" type fasteners, unless specifically supplied by
manufacturer, is unacceptable.
.8 Remove construction cores locks when directed by NRC Departmental
Representative.
A Install permanent cores and ensure locks operate correctly.
3.2 ADJUSTING
A Adjust door hardware, operators, closures and controls for optimum, smooth
operating condition, safety and for weather tight closure.
2 Lubricate hardware, operating equipment and other moving parts.
.3 Adjust door hardware to ensure tight fit at contact points with frames.
3.3 CLEANING
A Progress Cleaning:

A Leave Work area clean at end of each day.

2 Clean hardware with damp rag and approved non-abrasive cleaner, and
polish hardware in accordance with manufacturer's instructions.

3 Remove protective material from hardware items where present.

4 Final Cleaning: upon completion remove surplus materials, rubbish, tools

and equipment.
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2 Waste Management: separate waste materials for reuse and recycling.
A Remove recycling containers and bins from site and dispose of materials

at appropriate facility.

3.4 PROTECTION
1 Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by door hardware installation.
35— SCHEDBULE-
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8——Doorsilencers
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END OF SECTION
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Part 1 General
1.1 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
1 Submit manufacturer's instructions, printed product literature and data sheets for
and include product characteristics, performance criteria, physical size, finish and
limitations.

3 Shop drawings:

1 Drawings to show:
A Mounting arrangements.
2 Operating and maintenance clearances.
2 Drawings and product data accompanied by:
1 Detailed drawings of bases, supports, and anchor bolts.
2 Acoustical sound power data, where applicable.
3 Points of operation on performance curves.
4 Manufacturer to certify current model production.
5 Certification of compliance to applicable codes.
3 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.

1.2 CLOSEOUT SUBMITTALS
1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for
incorporation into manual.
1 Operation and maintenance manual approved by, and final copies deposited with,
NRC Departmental Representative before final inspection.
2 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.

Operation instruction for systems and component.

Description of actions to be taken in event of equipment failure.
Valves schedule and flow diagram.

Colour coding chart.

~N o o~
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3 Maintenance data to include:
A Servicing, maintenance, operation and trouble-shooting instructions for
each item of equipment.
2 Data to include schedules of tasks, frequency, tools required and task
time.
A4 Performance data to include:
A Equipment manufacturer's performance datasheets with point of
operation as left after commissioning is complete.
2 Equipment performance verification test results.
3 Special performance data as specified.

A4 Testing, adjusting and balancing reports as specified in Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.

5 Approvals:

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

2 Make changes as required and re-submit as directed by NRC
Departmental Representative.

.6 Additional data:

A Prepare and insert into operation and maintenance manual additional data
when need for it becomes apparent during specified demonstrations and
instructions.

7 Site records:

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

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

3 Use different colour waterproof ink for each service.

4 Make available for reference purposes and inspection.

.8 As-Built drawings:

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 NRC Departmental Representative for approval and make
corrections as directed.

A4 Perform testing, adjusting and balancing for HVAC using as-built
drawings.
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5 Submit completed reproducible as-built drawings with Operating and
Maintenance Manuals.
9 Submit copies of as-built drawings for inclusion in final TAB report.
1.3 MAINTENANCE MATERIAL SUBMITTALS
1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Furnish spare parts as follows:
1 One set of packing for each pump.
2 One casing joint gasket for each size pump.
3 One head gasket set for each heat exchanger.
A4 One glass for each gauge glass.
5 One filter cartridge or set of filter media for each filter or filter bank in addition
to final operating set.
3 Provide one set of special tools required to service equipment as recommended by
manufacturers.
A4 Furnish one commercial quality grease gun, grease and adapters to suit different types of

grease and grease fittings.

1.4 DELIVERY, STORAGE AND HANDLING

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

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

3 Storage and Handling Requirements:
1 Store materials off ground indoors in dry location and in accordance with

manufacturer's recommendations in clean, dry, well-ventilated area.

2 Store and protect from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

4 Packaging Waste Management: remove for reuse and return of pallets, crates, padding,

packaging materials as specified in Construction Waste Management Plan in accordance
with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

Part 2 Products

2.1 MATERIALS
1 HVAC R Equipment:

1 Refrigerant:
A HCFC based refrigerant.
2 HFC based refrigerant.
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Part 3

3.1

3.2

2 Alternate Equipment Manufacturers

1 All alternate products shall be submitted in accordance with specifications.
The onus is on Contractor to meet the specifications.

2 If Contractor intends on using non-base specified equipment, they will be
responsible to ensure that it can be delivered to and accommodated within
the specified locations. Contractor is solely responsible for any required
provisions for all associated equipment including but not limited to
mechanical, electrical and structural.

3 Consultant reserves the right to reject products from the alternative
manufacturers that do not meet specifications.

4 Alternate Manufacturers

VAV Boxes: Krueger, Metalaire
Air Valves: Rosemex

Pumps: Armstrong

Silencers: Kinetics Noise Control
Plenums: Kinetics Noise Control
Motorized dampers: Alumavent
Fire Dampers: Alumavent
GRD’s: Metalaire

Louvers: Ventex

Electric duct heaters: Thermolec
Baseboard convectors: Sigma
Unit heaters: Sigma

Horizontal Unit heater: Sigma
Fans - Loren Cook

© oo N U~ WM R
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Execution

EXAMINATION

1 Verification of Conditions: verify that conditions of substrate previously installed under

other Sections or Contracts are acceptable for installation in accordance with
manufacturer's written instructions.
1 Visually inspect substrate in presence of NRC Departmental Representative.

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

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

PAINTING REPAIRS AND RESTORATION

1 Do painting in accordance with Section 09 91 23 - Interior Painting.

2 Prime and touch up marred finished paintwork to match original.
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3 Restore to new condition, finishes which have been damaged.
33 SYSTEM CLEANING
1 Clean interior and exterior of all systems including strainers. Vacuum interior of

ductwork and air handling units in accordance with NADCA Standard 2013
requirements.

3.4 TEMPORARY USE OF SYSTEMS

Building HVAC systems are not to be used for heating or cooling during construction.

35 FIELD QUALITY CONTROL
1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control
and submit report as described in PART 1 - ACTION AND INFORMATIONAL
SUBMITTALS.
2 Manufacturer's Field Services:
1 Obtain written report from manufacturer verifying compliance of Work, in

handling, installing, applying, protecting and cleaning of product and submit
Manufacturer's Field Reports as described in PART 1 - ACTION AND
INFORMATIONAL SUBMITTALS.

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

3.6 DEMONSTRATION

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

2 Trial usage to apply to following equipment and systems:
A Chiller
2 Cooling Tower
3 Air handlers
4 Pumps
5 Automation system
.6 Vacuum System

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.

A4 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 NRC Departmental Representative will record these demonstrations on video tape for

future reference.
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3.7 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment

in accordance with Section 01 74 11 - Cleaning.

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

1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.
3.8 PROTECTION

1 Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.

3.9 SEISMIC

| Seismic restraint systems for all mechanical work to conform to requirements of Section
2305 48.

END OF SECTION
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Part 1 General

11 REFERENCES

1 American Society of Mechanical Engineers (ASME)

A1 ASME Boiler and Pressure Vessel Code Section VIII Pressure Vessels.

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

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

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

2 ASME B16.5- 03, Pipe Flanges and Flanged Fittings.
3 ASME B16.11- 01, Forged Fittings, Socket-Welding and Threaded.

2 American Society for Testing and Materials International (ASTM)

1 ASTM A53/A53M- 04 , Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated Welded and Seamless.
2 ASTM A181/A181M- 01, Standard Specification for Carbon Steel Forgings for
General Purpose Piping.
3 Canadian Standards Association (CSA International)
1 CSA B51- 03, Boiler, Pressure Vessel, and Pressure Piping Code.
A4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

A Material Safety Data Sheets (MSDS).

1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
1 Submit manufacturer's printed product literature, specifications and datasheet for
piping, fittings and equipment.
2 Submit WHMIS MSDS in accordance with Section 02 81 01 - Hazardous

Materials. Indicate VOC's for adhesive and solvents during application and
curing.

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

1 Vertical and horizontal piping locations and elevations and connections
details.

2 Test Reports: submit certified test reports from approved independent
testing laboratories indicating compliance with specifications for
specified performance characteristics and physical properties.
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3 Certificates: submit certificates signed by manufacturer certifying that
materials comply with specified performance characteristics and physical
properties.
4 Instructions: submit manufacturer's installation instructions.
5 Closeout Submittals: submit maintenance and engineering data for
incorporation into manual specified in Section 01 78 00 - Closeout
Submittals include data as follows:
1.3 QUALITY ASSURANCE
Pre-Installation Meeting:
1 Convene pre-installation meeting one week prior to beginning work of this
Section.
| Verify project requirements.
2 Review installation and substrate conditions.
3 Co-ordination with other building subtrades.
4 Review manufacturer's installation instructions and warranty
requirements.
Health and Safety:
1 Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.
14 DELIVERY, STORAGE AND HANDLING
Waste Management and Disposal:
1 Separate waste materials for recycling in accordance with Section 01 74 21 -
Construction/Demolition Waste Management and Disposal.
2 Remove from site and dispose of packaging materials at appropriate recycling
facilities.
3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard
packaging material in appropriate on-site bins for recycling in accordance with
Waste Management Plan (WMP).
4 Separate for recycling and place in designated containers Steel Metal Plastic
waste in accordance with Waste Management Plan (WMP).
5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA,
Regional and Municipal, regulations.
.6 Divert unused metal materials from landfill to metal recycling facility as
approved by NRC Departmental Representative.
Part 2 Products
2.1 AIR COMPRESSOR

General: Fwe-Single stage, air-cooled, reciprocating, horizontal, tank-mounted, V-belt
driven.
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2 Motor: standard protected.
3 Control:
1 Manual control with H-0-A starter switch.
2 Pressure switch to cut out at 688 kPa and with minimum differential pressure.
A4 Accessories: belt guard and pressure gauges. Complete with discharge check valve.
Air intakes: complete with bird screen, replaceable cartridge type intake filter and
silencer.
.6 Capacity: 11L/s of free air. 688 kPa at 1750 r/min. 27.5hp, 600V/3PH
v Vibration isolation: 95% minimum efficiency.
2.2 AIR RECEIVER
A 76 Liter, ASME stamped tank
2 Accessories: adjustable pressure regulator, safety valve, 125 mm diameter gauge with

pressure range of 0 to 1500 kPa, drain cock and automatic condensate trap.
Provincial inspector's certificate and label.
A4 Finish: shop primed, ready for field painting.

2.3 REFRIGERATED AIR DRYER

1 Self-contained, hermetically sealed, complete with air cooled heat exchanger,
compressor, automatic controls, moisture removal trap, wiring, piping and refrigerant
charge.

Inlet and outlet connections to be factory insulated.

3 Capacity:
A 13 L/s at compressor air saturated at 38°C and 688kPa and operating in a 38°C
ambient environment.
2 Size to operate at 40% of time at design capacity.

4 Electrical supply: 120V, 1 phase, 60cycle.

2.4 COMBINATION FILTER-REGULATOR

Factory assembled, heavy-duty with mounting bracket and low pressure side relief valve.
Maximum inlet pressure: 800 kPa.

Operating temperature: minus 18 degrees C to plus 52 degrees C.

Filter element: 40 micron. Bowls: polycarbonate.

Pressure range in regulator: 34 kPa to 800 kPa.

o 1 r W N P

Gauge range: 0 kpa to 1100 kPa.

25 PIPING
| Piping: to ASTM A53/A53M, schedule 80 seamless black steel.



NRC

Project No.

GENERAL SERVICE COMPRESSED AIR SYSTEMSSection 22 1500 _R1
Page 4

3788 WTA-CCER MAY-17 Jul 2015

2.6

2.7

Part 3

3.1

3.2

3.3

2

o 1 b W

o W N R

Fittings:

1 NPS2 and smaller: to ASME B16.11, schedule 80 steel, socket welded.

2 NPS2 1/2 and larger: to ASME B16.11, schedule 80 steel, butt or socket welded.
Couplings: to ASME B16.11, socket welded or threaded half coupling type.

Unions: 1000 kPa malleable iron with brass-to-iron ground seat.

Dissimilar metal junctions: use dielectric unions.

Flanges:

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

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

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

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

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

2 To withstand 1034 kPa maximum pressure.
COUPLERS/CONNECTORS

Industrial interchange series, full-bore.

Maximum inlet pressure: 1700 kPa.

Valve seat: moulded nylon.

Body: zinc plated steel.

Threads: NPT.

Execution

MANUFACTURER'S INSTRUCTIONS

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

COMPRESSOR STATION

Install on vibration isolators on housekeeping pad as indicated.

REFRIGERATED AIR DRYER
Install on three-valve bypass.
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2 Install tee connection after dryer for emergency connection to instrument control air
system.
3.4 COMPRESSED AIR LINE FILTER
A Install on discharge line from refrigerated air dryer.
3.5 MAIN AIR PRESSURE REGULATORS
1 Install at air compressor station.
2 Install additional regulators on connections to equipment.
3.6 COMPRESSED AIR PIPING CONNECTIONS AND INSTALLATION
1 Install flexible connection in accordance with Section 23 05 16 - Expansion Fittings and
Loops for HVAC Piping.
2 Install shut-off valves at outlets, major branch lines and in locations as indicated.
3 Install quick-coupler chucks and pressure gauges on drop pipes.
4 Install unions to permit removal or replacement of equipment.
5 Install tees in lieu of elbows at changes in direction of piping. Install plug in open ends of
tees.
.6 Grade piping at 1% slope minimum.
T Install compressed air trap and pressure equalizing pipe at moisture collecting points.
Drain pipe to nearest floor drain.
8 Make branch connections from top of main.
Install compressed air trap at bottom of risers and at low points in mains, piped to nearest
drain. Distance between drain points to be 30 m maximum.
.10 Provide drain from refrigerated air dryer.
A1 Weld steel piping in accordance with Section 23 05 17 - Pipe Welding and;
A To ASME code and requirements of authority having jurisdiction.
2 Weld concealed and inaccessible piping regardless of size.
3.7 FIELD QUALITY CONTROL
1 Site Tests/Inspection:
1 Testing: pressure test in accordance with requirements of Section 21 05 01 -
Common Work Results for Mechanical, for 4 h minimum, to 1100 kPa, with
outlets closed and with compressor isolated from system. Pressure drop not to
exceed 10 kPa.
2 Manufacturer's Field Services:

1 Have manufacturer of products supplied under this Section review work involved
in handling, installation/application, protection and cleaning of its product s , and
submit written reports, in acceptable format, to verify compliance of work with
Contract.
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Provide manufacturer's field services, consisting of product use recommendations
and periodic site visits for inspection of product installation, in accordance with
manufacturer's instructions.

Schedule site visits to review work at stages listed:

1 After delivery and storage of products, and when preparatory work on
which work of this Section depends is complete, but before installation
begins.

2 Twice during progress of work at 25% and 60% complete.

3 Upon completion of Work, after cleaning is carried out.

3 Obtain reports within 3 days of review and submit immediately to NRC Departmental
Representative.

3.8 CLEANING

o W N R

Refer to Section 23 08 01 - Performance Verification of Mechanical Piping Systems.
Cleaning: blow out piping to clean interior thoroughly of oil and foreign matter.
Check entire installation is approved by authority having jurisdiction.

Perform cleaning operations in accordance with manufacturer's recommendations.

Upon completion and verification of performance of installation, remove surplus

materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
11 REFERENCES

1 Canadian Standards Association (CSA International)

A CSA B51- 03(R2007) , Boiler, Pressure Vessel, and Pressure Piping Code.

2 CAN/CSA C22.2 N0.110- 94(R2004) , Construction and Test of Electric Storage
Tank Water Heaters.

3 CAN/CSA-C191- 04 , Performance of Electric Storage Tank Water Heaters for
Household Service.

4 CAN/CSA-C309- M90(R2003) , Performance Requirements for Glass-Lined
Storage Tanks for Household Hot Water Service.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
| Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

1 Provide manufacturer's printed product literature and datasheets for domestic
water heater, and include product characteristics, performance criteria, physical
size, finish and limitations.

3 Shop Drawings:

A Indicate:

1 Equipment, including connections, fittings, control assemblies and
ancillaries, identifying factory and field assembled.

13 CLOSEOUT SUBMITTALS

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

1.4 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product
Requirements.
2 Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
3 Packaging Waste Management: remove for return of pallets crates padding packaging

materials in accordance with Section 01 74 21 - Construction/Demolition Waste
Management and Disposal.

15 WARRANTY

A For the Work of this Section 22 30 05 - Domestic Water Heaters, 12 months warranty
period prescribed in subsection GC 32.1 of General Conditions "C" is extended to
number of years specified for each product.



NRC DOMESTIC WATER HEATERS Section 22 30 05_R1

Project No. Page 2
3788 WTA-CCER MAXY-17 Jul 2015
2 Contractor hereby warrants domestic water heaters in accordance with CCDC2, but for

number of years specified for each product.

Part 2 Products
21 COMPONENTS

. ial I I . I ” . inabl
222.1 ELECTRIC WATER HEATER

A To CAN/CSA C22.2 N0.110, CAN/CSA-C191 and CAN/CSA-C309. UL listed. To
NSF Standard 5.

2 With 3 immersion type elements each controlled by an individual thermostat and high
temperature cut off switch. All internal circuits fused.

3 Tank: 305 L, foam insulation, glass-lined, steel with extruded high density anode, 3 year
warranty certificate.

4 Factory-installed and wired control panel
5 Factory-installed electrical junction box with heavy duty terminal block.
.6 Drain valve
T ASME rated temperature and pressure relief
2:32.2 TRIM AND INSTRUMENTATION
Drain valve: NPS 1 with hose end.
2 Thermometer: 100 mm dial type with red pointer and thermowell filled with conductive
paste.
Pressure gauge: 75 mm dial type with red pointer, and shut-off cock.
4 Thermowell filled with conductive paste for control valve temperature sensor.
ASME rated temperature and pressure relief valve sized for full capacity of heater,
having discharge terminating over floor drain and visible to operators.
.6 Magnesium anodes adequate for 20 years of operation and located for easy replacement.
242.3 ANCHOR BOLTS AND TEMPLATES
1 Supply anchor bolts and templates for installation in concrete support pad in accordance

with Section 03 30 00 - Cast-in-Place Concrete.

2 Size anchor bolts to withstand seismic zone 4 acceleration and velocity forces.
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Part 3 Execution
3.1 APPLICATION
1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.
3.2 INSTALLATION
A Install in accordance with manufacturer's recommendations and authority having
jurisdiction.
2 Provide insulation between tank and supports.
3.3 FIELD QUALITY CONTROL
1 Manufacturer's factory trained, certified Engineer to start up and commission DHW
heaters.
3.4 CLEANING
| Clean in accordance with Section 01 74 11 - Cleaning.
1 Remove surplus materials, excess materials, rubbish, tools and equipment.
2 Waste Management: separate waste materials for recycling in accordance with Section

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

END OF SECTION
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Part 1 General

1.1 REFERENCES

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

A ANSI/AWWA C111/A21.11-06, Standard for Rubber-Gasket Joints for Ductile-
Iron Pressure Pipe and Fittings.

American Society of Mechanical Engineers (ASME)

1 ASME B16.1-10,Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125,
and 250.

2 ASME B16.3-06, Malleable Iron Threaded Fittings: Classes 150 and 300.

3 ASME B16.5-09, Pipe Flanges and Flanged Fittings: NPS through NPS 24
Metric/Inch Standard.

4 ASME B16.9-07, Factory-Made Wrought Buttwelding Fittings.

5 ASME B18.2.1-10, Square Hex, Heavy Hex and Askew Head Bolts and Hex,

Heavy Hex, Hex Flange. Loded Head and Lag Screws (Inch Series).

.6 ASME B18.2.2-10, Nuts for General Applications: Machine Screw Nuts, Hex,
Square, Hex Flange, and Coupling Nuts (Inch Series).

ASTM International

A ASTM A47/A47M-99(2009), Standard Specification for Ferritic Malleable Iron
Castings.

2 ASTM A53/A53M-10, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc Coated Welded and Seamless.

3 ASTM A536-84(2009), Standard Specification for Ductile Iron Castings.
4 ASTM B61-08, Standard Specification for Steam or Valve Bronze Castings.
5 ASTM B62-09, Standard Specification for Composition Bronze or Ounce Metal

Castings.
.6 ASTMgE202—10, Standard Test Method for Analysis of Ethylene Glycols and
Propylene Glycols.
CSA International
A CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding.
Manufacturer's Standardization of the Valve and Fittings Industry (MSS)

1 MSS-SP-67-2002a, Butterfly Valves.

MSS-SP-70-06, Gray Iron Gate Valves, Flanged and Threaded Ends.
MSS-SP-71-05, Gray Iron Swing Check Valves Flanged and Threaded Ends.
MSS-SP-80-08, Bronze Gate, Globe, Angle and Check Valves.

MSS-SP-85-02, Gray Iron Globe and Angle Valves, Flanged and Threaded Ends.

s
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1.2 ACTION AND INFORMATIONAL SUBMITTALS

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

2 Product Data:

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

3 Shop Drawings:

1 Indicate on drawings:
A Components and accessories.
1.3 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for hydronic
systems for incorporation into manual.
A Include special servicing requirements.
14 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
1 Store materials off ground, indoors, in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.
2 Store and protect hydronic systems from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
A4 Packaging Waste Management: remove for reuse and return of pallets, crates, padding,

packaging materials in accordance with Section 01 74 21 - Construction/Demolition
Waste Management and Disposal.

Part 2 Products

2.1 PIPE
1 Steel pipe: to ASTM A53/A53M, Grade B, as follows:

A To NPS 6: Schedule 40.
2 NPS 8 and over, 10.

2.2 PIPE JOINTS
A NPS 2 and under: screwed fittings with PTFE tape or lead-free pipe dope.
2 NPS 2-1/2 and over: welding fittings and flanges to CSA W48.
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3 Flanges: to ANSI/AWWA C111/ A21.11.
A4 Orifice flanges: slip-on raised face, 2100 kPa.
5 Flange gaskets: to ANSI/AWWA C111/ A21.11.
.6 Pipe thread: taper.
T Bolts and nuts: to ASME B18.2.1.

2.3 FITTINGS
Screwed fittings: malleable iron, to ASME B16.3, Class 150.
2 Pipe flanges and flanged fittings:

A Cast iron: to ASME B16.1, Class 125.
2 Steel: to ASME B16.5.

3 Butt-welding fittings: steel, to ASME B16.9.
A Unions: malleable iron, to ASTM A47/A47M ASME B16.3.

2.4 VALVES
A Connections:
| NPS 2 and smaller: screwed ends.
2 NPS 2-1/2 and larger: flanged ends.
2 Gate valves: for isolating equipment, control valves, pipelines:
1 NPS 2 and under:
A1 Mechanical Rooms : Class 125, rising stem, split wedge disc, as
specified Section 23 05 23.01 - Valves - Bronze.
2 Elsewhere: Class 125, non- rising stem, solid wedge disc, as specified

Section 23 05 23.01 - Valves - Bronze.
2 NPS 2-1/2 and over:

A1 Mechanical Rooms: rising stem, split wedge disc, lead free bronze trim,
gear operator.
2 Elsewhere: non- rising stem, solid wedge disc, lead free bronze trim.
3 Butterfly valves: for isolating cells or section of multiple component equipment (i.e.

multi-section coils, multi-cell cooling towers):
A NPS 2-1/2 and over: lug type
4 Globe valves: for throttling, flow control, emergency bypass:

A NPS 2 and under:

1 Mechanical Rooms: withPTFE disc, as specified Section 23 05 23.01 -
Valves - Bronze.

2 Elsewnhere: globe, with composition disc, as specified Section
23 05 23.01 - Valves - Bronze.

2 NPS 2-1/2 and over:
1 With composition disc, lead free bronze trim.
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Balancing, for TAB:
1 Sizes: calibrated balancing valves, as specified this section.
2 NPS 2 and under:
1 Mechanical Rooms: globe, with plug disc as specified Section
23 05 23.01 - Valves - Bronze.
2 Elsewhere: globe, with plug disc as specified Section 23 05 23.01 -
Valves - Bronze.
Drain valves: Gate, Class 125, non-rising stem, solid wedge disc, as specified Section
23 05 23.01 - Valves - Bronze.
Swing check valves: to MSS-SP-71.
A NPS 2 and under:
1 Class 125, swing, with composition disc, as specified Section
23 05 23.01 - Valves - Bronze.
2 NPS 2-1/2 and over:
1 Flanged ends.
Silent check valves:
1 NPS 2 and under:
1 As specified Section 23 05 23.01 - Valves - Bronze.
2 NPS 2-1/2 and over:
1 Flanged ends.
Ball valves:
A NPS 2 and under: as specified Section 23 05 23.01 - Valves - Bronze.
Part 3 Execution
3.1 PIPING INSTALLATION
Install pipework in accordance with Section 23 05 05 - Installation of Pipe Work.
3.2 CIRCUIT BALANCING VALVES
Install flow measuring stations and flow balancing valves as indicated.
Remove handwheel after installation and when TAB is complete.
Tape joints in prefabricated insulation on valves installed in chilled water mains.
3.3 CLEANING, FLUSHING AND START-UP
In accordance with Section 23 08 02 - Cleaning and Start-Up of Mechanical Piping
Systems.
3.4 TESTING

Test system in accordance with Section 21 05 01 - Common Work Results for
Mechanical.



NRC HYDRONIC SYSTEMS: STEEL Section 23 21 13.02
Project No. Page 5
3788 WTA-CCER 17 Jul 2015

2 For glycol systems, retest with propylene glycol to ASTM E202, inhibited, for use in
building system after cleaning. Repair leaking joints, fittings or valves.

3.5 BALANCING
A Balance water systems to within plus or minus 5 % of design output.
2 In accordance with Section 23 05 93 - Testing, Adjusting and Balancing for HVAC for
applicable procedures.
3.6 GLYCOL CHARGING
1 Include mixing tank and positive displacement pump for glycol charging.
2 Retest for concentration to ASTM E202 after cleaning.
3.7 PERFORMANCE VERIFICATION
1 In accordance with Section 23 08 01 - Performance Verification Mechanical Piping
Systems.
3.8 PROTECTION
A Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by hydronic systems installation.

END OF SECTION
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Part 1 General
1.1 REFERENCES

A American National Standards Institute/Air Movement and Control Association

(ANSI/AMCA)

1 ANSI/AMCA Standard 210-[2007]/(ANSI/ASHRAE 51-07), Laboratory
Methods of Testing Fans for Aerodynamic Performance Rating.

2 International Organization of Standardization (ISO)
1 ISO 3741-[2010], Acoustics-Determination of Sound Power Levels of Noise
Sources Using Sound Pressure - Precision Methods for Reverberation Rooms.
3 National Fire Protection Association (NFPA)

1 NFPA 90A-[12], Standard for the Installation of Air Conditioning and
Ventilating Systems.

A4 Underwriter's Laboratories (UL)
1 UL 181-[2005(R2008)], Factory-Made Air Ducts and Air Connectors.

1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
air terminal units and include product characteristics, performance criteria,
physical size, finish and limitations.

3 Shop Drawings:
1 Indicate the following:
1 Capacity.
2 Pressure drop.
3 Noise rating.
4

Leakage.

4 Samples:

1 Submit duplicate samples of air valves for testing and client acceptance.
5 Certificates: submit certificates signed by manufacturer certifying that materials comply

with specified performance characteristics and physical properties.
.6 Test and Evaluation Reports:

1 Test data: to ANSI/AMCA Standard 210.

1 Submit published test data on DIN (Direct Internal Noise), in accordance

with ISO 3741 made by independent testing agency for 0, 2.5 and 6 m/s
branch velocity or inlet velocity.



NRC

Project No.

AIR TERMINAL UNITS Section 23 36 00_R1R2
Page 2

3788 WTA-CCER 63-17 Jul 2015

13

14

Part 2

2.1
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2 Sound power level with minimum inlet pressure of 0.25 kPa in
accordance with ISO 3741 for 2nd through 7th octave band, also made
by independent testing agency.

3 Pressure loss through silencer shall not exceed 60% of inlet velocity
pressure maximum.
CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 78 00 - Closeout Submittals.
Operation and Maintenance Data: submit operation and maintenance data for air terminal
units for incorporation into manual.
DELIVERY, STORAGE AND HANDLING

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

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

Storage and Handling Requirements:

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

2 Store and protect air terminal units from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

Packaging Waste Management: in accordance with Section 01 74 21 -
Construction/Demolition Waste Management and Disposal.

Products

SYSTEM DESCRIPTION
Performance Requirements:

1 Catalogued or published ratings for manufactured items: obtained from tests
carried out by manufacturer or those ordered by manufacturer from certified
ADC (Air Diffusion Council) testing agency signifying adherence to codes and
standards.

MANUFACTURED UNITS

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

VARIABLE VOLUME BOXES

Pressure independent factory reset to air flow between zero and maximum air volume.
Sizes, capacities, differential pressures and sound ratings: as indicated.

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

Sound ratings of assembly not to exceed 20 NC at 25 Pa.
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5 Complete with:

1 Operator and controller
2 Sound attenuator
3 Multiport outlet adapter: as indicated.
A4 Reheat coil: as indicated.
.6 Operator to be factory mounted and calibrated:
T Casing: constructed of 18ga galvanized steel, internally lined with 25 mm, 0.7 kg density

fibrous glass, to UL181. Mount control components inside protective metal shroud.

.8 Damper: 18 ga galvanized steel with peripheral gasket and self lubricating bearings. Air
leakage past closed damper not to exceed 2% of nominal rating at 750 Pa inlet static
pressure, in accordance with Air Diffusion Council test procedure.

9 Air velocity sensor pitot rack as standard to manufacturer.

10 Electronic control package factory calibrated and set at factory. Features to accommodate
field calibration and readjustment of air volume settings to include:

1 Metre taps for balancing with digital DC voltmeter.
2 Adjustable flow settings at thermostat.

A1 Factory installed 20 VA transformer, 115 V to 24 V. Power consumption of terminal not
to exceed 15 VA.

A2 Terminal unit to be CSA certified.

2.4 VENTURI AIR VALVES
A Pressure independent factory reset to air flow between zero and maximum air volume.
2 Sizes, capacities, differential pressures and sound ratings: as indicated.
3 Internal plunger assembly responds to static pressure changes in less than one second.
A4 Turndown-26:116:1
5 Fac'_[ory calibrated and characterized by by flow to valve position with N.I.S.T traceable
equipment.
.6 Accurate to +/-5% of flow
T 14 ga aluminum valve body, 16 ga aluminum cone, Teflon coated 316 stainless steel

shaft, 316 stainless steel shaft supports, 316 stainless steel internal hardware.
8 Low pressure application: 75Pa to 750Pa.

9 Electronic control package factory calibrated and set at factory. Features to accommodate
field calibration and readjustment of air volume settings to include:
1 Metre taps for balancing with digital DC voltmeter.
2 Adjustable flow settings at thermostat.
3 Flow feedback module.

.10 Factory installed 20 VA transformer, 115 V to 24 V. Power consumption of terminal not
to exceed 15 VA.
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3.1

3.2

Terminal unit to be CSA certified.
Equivalent to EH Price Venturi Valve.

LOW PRESSURE SHUT-OFF AIR VALVES

Pressure independent factory calibrated venture-type air valve with shut-off mode to

provide isolation of HVAC system.

16 ga. Spun aluminum valve body with continuous welded seam
Composite Teflon shaft bearings

Spring grade stainless steel spring and polyester slide assembly
Operating range: 32°C-122°C ambient. 10%-90% non-condensing RH
Pressure independent over a 75 — 750PA pressure drop across valve

Volume accurate to +/- 5%, 5 cfm of airflow command signal throughout normal
operating range

No additional straight duct runs needed before or after valve
Less than 1 minute response time
10VA - 70VA power consumption. 24VAC power at 60Hz

VAV controller with 3 universal inputs, 1 digital output, 2 analog outputs, 1 digital
output. Volts, mA, ohms or NTC 2 or 3 thermistor signals.

1 Input accuracy: voltage, current, resistance: +/- 1% full scale
2 Output accuracy:
A 0 to 10VDC: +/- 1% full scale into 10 kOhms minimum
2 4 to 20 mA: +/- 1% full scale into 500 Ohms +0/-50 Ohms

CSA compliant

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for air terminal units installation in accordance

with manufacturer's written instructions.

1 Visually inspect substrate in presence of NRC Departmental Representative.

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

3 Proceed with installation only after unacceptable conditions have been remedied

and after receipt of written approval to proceed from NRC Departmental
Representative.

INSTALLATION
Install in accordance with manufacturers recommendations.
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2 Support independently of ductwork.

3 Install with at least 12000 mm of flexible inlet ducting and minimum of four duct
diameters of straight inlet duct, same size as inlet.
4 Locate controls, dampers and access panels for easy access.
3.3 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
| Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment

in accordance with Section 01 74 11 - Cleaning.

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

1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

END OF SECTION
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Part 1 General
1.1 REFERENCES

Definitions:

1 Catalogued or published ratings: ratings obtained from tests carried out by

1.2

manufacturer or manufacturer's designated independent testing agency which
signify adherence to codes and standards in force.

Reference Standards:

1 American National Standards Institute/American Society of Heating,
Refrigeration and Air Condition Engineers/Illuminating Engineering Society
(ANSI/ASHRAE/IES)

1 ANSI/ASHRAE 52.2-2012, Method of Testing General Ventilation Air-
Cleaning Devices for Removal Efficiency by Particle Size.

2 ANSI/ASHRAE/IES 90.1-2010, Energy Standard for Buildings Except
Low-Rise Residential Buildings.

2 Green Seal (GS)
1 GS-11-11, Standard for Paints and Coatings.

3 Master Painters Institute (MPI)
1 Architectural Painting Specification Manual - current edition.
1 MPI #18.
4 National Fire Protection Association (NFPA)

A1 NFPA 90A-12, Standard for the Installation of Air Conditioning and
Ventilating Systems.

5 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA)
.6 South Coast Air Quality Management District (SCAQMD)
A SCAQMD Rule 1113-11, Architectural Coatings.

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 33 00 - Submittal Procedures.
Product Data:

| Submit manufacturer's instructions, printed product literature and data sheets for
refrigerant, insulation, filters, and paints and include product characteristics,
performance criteria, physical size, finish and limitations.

Shop Drawings:

1 Indicate on drawings:

A Actual cooling and heating fluid entering and leaving conditions for
stated air side requirements.

2 Dimensions, including service clearance requirements.
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13 CLOSEOUT SUBMITTALS

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

2 Operation and Maintenance Data: submit operation and maintenance data for air handling

equipment for incorporation into manual.

14 MAINTENANCE MATERIAL SUBMITTALS
1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Furnish 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.

15 DELIVERY, STORAGE AND HANDLING

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

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

3 Storage and Handling Requirements:
1 Store materials in dry location and in accordance with manufacturer's

recommendations in clean, dry, well-ventilated area.

2 Store and protect air handling equipment from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

4 Develop Construction Waste Management Plan related to Work of this Section.

Packaging Waste Management: remove for reuse and return of pallets, crates, padding,
packaging materials as specified in Construction Waste Management Plan.

Part 2 Products
2.1 GENERAL
1 Factory assembled components to form units supplying air at design conditions as
indicated.
2.2 FANS
A In accordance with Section 23 34 00 - HVAC Fans.
2.3 BUILDING 22-AHU-3 BUILDING CONDITIONING UNIT
1 Air Handling Units
1 General Description
1 Indoor air handling units shall include filters, supply fans, chilled water

coil, hot water coil, humidifier section, energy wheel, mixing box, and
unit controls.
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1 Variable volume control with inverter-duty motor and variable
speed drive.
2 Unit shall discharge air vertically.
3 Unit shall be factory assembled and tested including leak testing

2

3

of the cooling coil, leak testing of the hot water coil, and run
testing of the supply fans and factory wired electrical system.
Run test report shall be supplied with the unit.

4 Unit shall have decals and tags to indicate lifting and rigging,
service areas and caution areas for safety and to assist service

personnel.

5 Unit components shall be labeled, including pipe stub outs,
electrical and controls components.

.6 Installation, Operation and Maintenance manual shall be
supplied within the unit.

T Laminated color-coded wiring diagram shall match factory

installed wiring and shall be affixed to the interior of the control
compartment’s hinged access door.

8 Unit nameplate shall be provided in two locations on the unit,
affixed to the exterior of the unit and affixed to the interior of the
control compartment’s hinged access door.

Construction

1

All cabinet walls, access doors, and roof shall be fabricated of double
wall, impact resistant, rigid G90 galvanized steel panels with R-13
insulating foam injected between panels.

Unit construction shall be double wall with G90 galvanized steel on both
sides and a thermal break. Double wall construction with a thermal break
prevents moisture accumulation on the insulation, provides a cleanable
interior, prevents heat transfer through the panel, and prevents exterior
condensation on the panel.

Unit shall be designed to reduce air leakage and infiltration through the
cabinet. Sealing shall be included between panels and between access
doors and openings to reduce air leakage. Piping and electrical conduit
through cabinet panels shall include sealing to reduce air leakage.

Access to filters, cooling coil, heating coil, supply fans, and electrical
and controls components shall be through hinged access doors.

Access doors shall be flush mounted to cabinetry. Coil access door and
supply fan access door shall include quarter-turn lockable handles.
Supply fan access door shall include removable pin hinges.

Units with a cooling coil shall include sloped 304 stainless steel drain
pan. Drain pan connection shall be on the right hand side of unit.

Cooling coil shall be mechanically supported above the drain pan by
multiple supports that allow drain pan cleaning and coil removal.

Electrical

1

Unit shall be provided with an external control panel with separate low
voltage control wiring with conduit and high voltage power wiring with
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conduit between the control panel and the unit. Control panel shall be
field mounted.

Unit shall include a factory installed 24V control circuit transformer.

Unit shall be provided with phase and brown out protection which shuts
down all motors in the unit if the electrical phases are more than 10% out
of balance on voltage, the voltage is more than 10% under design voltage
or on phase reversal.

Unit shall be provided with a single point connection.

Unit shall include direct drive, unhoused, airfoil fans.
Blower and motor assembly shall be dynamically balanced.
Blower and motor assembly shall be mounted on vibration isolators.

Chilled Water Cooling Coil

Coil shall be certified in accordance with AHRI Standard 410
and be hydrogen or helium leak tested.

Coil shall be constructed of copper tubes with aluminum fins
mechanically bonded to the tubes.

Coil shall have half serpentine circuitry, 68 rows and 10 fins per
inch.

Coil shall have right hand external piping connections. Coil
connections shall be labeled, extend beyond the unit casing, and
be factory sealed on both the interior and exterior of the unit
casing, to minimize air leakage.

Hot Water Heating Coil

Coil shall be certified in accordance with AHRI Standard 410
and be hydrogen or helium leak tested.

Coil shall be constructed of copper tubes with aluminum fins
mechanically bonded to the tubes.

Coil shall be 1 row and 12 fins per inch.

Coil connections shall be labeled, extend beyond the unit casing
and be factory sealed on both the interior and exterior of the unit
casing, to minimize air leakage.

Control valves shall be field supplied and field installed.

Unit shall include 2 inch thick, pleated panel filters with an ASHRAE
efficiency of 30% and MERYV rating of 8, in a prefilter box upstream of
the cooling coil.

A MERV 13 cartridge type final filter shall be provided.
Unit shall include a clogged filter switch.
Filter section to be complete with magnahelic gauge.
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8 Mixing Box

1 Unit shall contain a mixing box with top return air opening and front
outside air opening.

2 Return air opening shall contain an adjustable, motor operated outside air
damper assembly constructed of extruded aluminum, hollow core, airfoil
blades with rubber edge seals and aluminum end seals. Damper blades
shall be gear driven. Dampers shall be fixed position controlled by a
fully modulating actuator.

3 Outside air opening shall contain an adjustable, motor operated outside
air damper assembly constructed of extruded aluminum, hollow core,
airfoil blades with rubber edge seals and aluminum end seals. Damper
blades shall be gear driven. Dampers shall be fixed position controlled by
a fully modulating actuator.

9 Controls

1 Unit shall be provided with terminal wiring strip for external wiring of
controls for damper actuators, fan start/stop, clogged filter switch, proof
of air flow.

10 Energy Recovery Wheel

1 VFED controlled energy recovery wheel for sensible and latent heat
recovery.

2 Media: Synthetic fibre, 4 angstrom

3 Complete with access door, prewired VFD, bypass dampers

11 Humidifier Section

1 Dispersion tube system shall be welded seam stainless steel tube and
header system spanning the full width of the duct, insulated with plenum-
rated insulation and provide absorption to preclude water accumulation
within 500mm of dispersion tube.

2 Two rows of steam discharge tubelets discharging steam in diametrically
opposite directions perpendicular to airflow.

3 Header pitched toward drain to prevent condensate accumulation in
header.

12 VFD

1 Factory-installed variable frequency drive for exhaust fan, supply fan and
energy wheel speed control.

2 Complete with keypad, bypass, line reactors and non-fused disconnect in
NEMA-1 enclosure.

2.4 22-AHU-4 DESICCANT OUTDOOR AIR UNIT
1 AIR HANDLING UNIT CASING:
| Components forming an Air Handling Unit shall be completely factory
assembled and shipped as one (1) piece.
2 Casing shall be double wall construction supported by an internal channel “C”

framing. This includes the side panels, the roof and the floor.
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Base shall be installed on the full perimeter of the unit. The base, the
intermediate ribs and the structural supports shall form a channel made of heavy
gauge steel. Structural girders and lifting lugs supporting the unit from below
shall be dimensioned according to proven structural design methods.

Floor, 4 in. (100mm) thick, shall have adequate structural supports to allow for
access to maintenance personnel. The floor shall be made of a minimum of 12
gauge galvanized steel. All joints shall be continuously welded and protected
with Galvicon. The floor shall act as an airtight drain pan. Fiberglass insulation,
2 in. (50 mm) thick, shall be installed underneath the floor and protected with a
22 gauge galvanized steel sheet. Walls and ceiling shall be double wall and shall
be constructed with acoustical panels including 2” (50 mm) thick fiberglass
insulation. All interior wall panels shall be screwed together. Exterior wall
panels shall be sealed with a strip of polyurethane base caulking to allow for
visual detection of impermeability. All units shall withstand pressure differences
of up to 10” H,O (3750 Pa). Maximum air leakage rate guaranteed by the
manufacturer shall be 1%, in specified operating conditions.

Exterior wall panels shall be made of 16 gauge galvanized steel. Insulating
medium, consisting of long fibers bound together with a thermosetting resin,
shall have a density 3 Ibs./ft*, and shall be compressed at least 10% during
assembly.

2 FAN SECTION:

1

The fans and motors shall be installed on an integral or inertia base supported by
anti-vibration springs ensuring a 1” (25mm) deflection. All fans shall be
statically and dynamically balanced and shall be of a construction type
complying to the requirements of AMCA (Air Moving and Conditioning
Association) 99 Standard.

Variable volume control with inverter — duty motor and variable speed drive.

Fan bearings shall be designed for an average life of at least 200 000 hours,
according to AFBMA (Anti-friction Bearing Manufacturers Association) L-50
Standard.

Fan discharge shall be connected to the fan cabinet using a flexible connection to
ensure a vibration-free operation.

3 BELT DRIVE:

1

A4 COILS

Motors shall be mounted on a sliding base for adequate alignment and adjustment
for belt tension. Both fan belt and belt drives shall be protected by a metal belt
guard permitting a reading of the revolutions on the shaft of the fan. Electrical
motors shall be the high efficiency type, according to the requirements of the
specifications.

Surface area of heat transfer coils shall consist of aluminum corrugated fins. Fins
shall cover the entire surface of each tube in order to optimize heat transfer.

Coil casings to be constructed of 16 gauge galvanized steel, with both ends
containing a 1-1/2” flange.



AIR HANDLING UNITS Section 23 73 10_R1R?2
Page 7
03-17 Jul 2015

NRC

Project No.

3788 WTA-CCER
3
4
5
6
7

All unit coils shall be removable from the unit by the removal of a single
screwed-on wall panel without disturbing the roof or adjoining panels of the unit.
Panel construction shall be double wall with 2” (50 mm) thick insulation. An
industrial quality neoprene gasket is provided on the full perimeter of the panel to
obtain maximum airtightness and durability. Coils shall be placed on a slide base
in order to remove the coils easily from the unit. Once the coil is in place, its
distributor shall fit entirely inside the casing with only the connections extending
to the exterior.

Where coils are to be stacked, or under every cooling coil, intermediate drain
pans, (double sloped), made of stainless steel and a drain of 1.5” dia. (40 mm)
shall be provided.

Coil impermeability shall be controlled by means of water immersion testing
under 350 psi air pressure. Coils shall be designed to operate continuously at 250
psi. Supply and return connections to be NTP type steel.

All coils shall have performance certified in accordance with ARI Standard 410.

Pipefitting connections to the coils shall agree with industry standards. Pipes
shall be supported separately from the coils and have sufficient flexibility to
allow for thermal expansion. No load should be applied to the coil connections.

5 FILTER SECTION:

1

Flat or angled filters shall slide on rails. They shall be accessed through lateral
panels mounted on hinges and fitted with latches.

Access to high efficiency filters (cartridge or bag) shall be front or side loaded,
through the adjoining section. Front loading filters shall be installed on restraint
frames, permanently mounted on the inside of the section.

Filter frames shall be provided with neoprene gaskets on the discharge side of the
filter for increased airtightness.

.6 DAMPERS:

1

All dampers are made of aluminum and high efficiency type. Dampers are
insulated or uninsulated, opposite or parallel blades, all complying to the
requirements of AMCA.

N ACCESS DOOR:

1

Double wall access doors shall be provided to allow access and maintenance of
air handling parts and components including fans, filters, air mixers, coils or
other as indicated on drawings. Doors shall be of the same thickness and
construction as the wall panels, i.e. made of 16 gauge galvanized steel on both
sides including 2” (50 mm) thick insulation. Frame shall be made of 12 gauge
galvanized steel. Door frame perimeter shall include 3” (75 mm) spokes in
corners, as well as a neoprene sponge gasket (industrial quality), for maximum
airtightness and durability.

Each door shall be fitted with a heavy duty hinge made of stainless steel and two
inside/outside operational handles. Doors shall be completely removable by
removing the spindles from the hinges when desired. Doors shall always open
against air pressure side.
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8 ACCESSORIES:

A Accessories such as low leak/ultra-low leak dampers, installation of controls, air
blenders, economizers, diffusers, heat exchangers, silencers, and other special
equipment, to be factory installed.

9 All electrical installations inside the unit shall be CSA and UL certified.
.10 DEHUMIDIFIER — Desiccant wheel section

1 Dehumidifier unit casing (for units with desiccant wheels below 61" diameter)

The unit casing shall be fabricated of strain-hardened aluminum with a minimum
thickness of 0.125" for torsional rigidity and corrosion resistance. The casing
shall be formed, welded and sealed as a single unified structure. Steel
construction is not acceptable. Aluminum structures depending on screws for
casing construction are not acceptable. In addition, the unit casing shall include:

2 Insulation

A To avoid either condensation, heat loss or loss of cooling capacity, the
unit casing shall be insulated such that the heat transfer rate through
casing walls is less than 0.27 Btu/sq. ft./°F if the wall separates air
streams which differ in temperature by more than 25°F.

3 Wiring
1 All wiring between dehumidifier components shall comply with the
current National Electrical Code (NEC). Wiring unprotected by flexible
conduit shall not be acceptable.
4 Process and reactivation air flow gauges
1 To set and verify the specified air flow rates through the unit, the casing
shall be equipped with differential pressure gauges which measure and
display the pressure drop across the desiccant wheel. The dial of the
gauges shall include a warning zone to indicate when the air flow is
above the recommended operating range of the equipment.
5 Coating
1 The exterior of the unit casing and all surfaces of access panels shall be
degreased and cleaned, then primed with one coat of industrial wash
primer and finished with one coat of catalyzed polyurethane enamel. All
pieces shall be painted individually prior to assembly to assure complete
protection.
.6 Weather tight construction
1 The dehumidifier shall be capable of continuous outdoor operation when

the air inlets are protected from flowing water by optional weather hoods
or connected duct work. Consequently, all access panels shall be
weather tight, as shall all joints between casing and electrical conduits
and between the unit casing and any components mounted in separate

enclosures.
| Weather Air Inlets
1 Because the unit will pull in air directly from the

weather, the inlets shall be protected from precipitation
by weather hoods, and air flow control dampers.
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2 Weather hoods

1 The weather hoods shall be welded aluminum and shall
be finished to match the unit casing. The inlet air
velocity shall not exceed 600 fpm.

3 Air flow dampers

1 Inlets shall be equipped with manual flow control
dampers with locking hardware. For air inlets smaller
than 15" in height or width, single-blade dampers shall
be acceptable. When any inlet dimension exceeds 15",
the manufacturer shall provide opposed-blade dampers
with stainless steel end seals, elastomeric edge seals and
oil-impregnated blade shaft bushings.

T Maintenance access and inspection panels

1

The unit casing shall include access panels for inspection and for any
maintenance required by the operating and maintenance manual. These
panels shall be fastened by captive hardware permanently fixed to either
the panel or the unit casing. The panels shall be airtight to the extent of
not leaking more than 1% of the rated airflow when the interior of the
casing is under 5" WC positive air pressure, nor more than 0.5% of the
rated flow when the casing is under 5" WC of negative pressure. Panels
without gaskets shall not be acceptable. Panels held in place by drill-
screws shall not be acceptable. Equipment which requires disassembly of
components rather than access through removable panels for any
maintenance required by the operating and maintenance manual shall not
be acceptable.

A1 Electrical control cabinet

A The electrical control cabinet shall be weather tight to NEMA 4 standards and
shall include:

1

Wiring to comply with the current National Electrical Code with further
fuse and wiring sizing to meet or exceed UL 508A Industrial Control
Panel.

Wires shall be color-coded or numbered at both ends and all terminal
block connection points shall be numbered. These markings shall
correspond with the electrical diagram provided in the operating and
maintenance manual.

Components shall be UL or CSA approved.
Programmable logic controller

1 The unit sequence of operations shall be controlled by a
programmable logic controller which includes separate
indication for:

A Power on

2 Unit running

3 Desiccant wheel rotation fault

4 Reactivation air overheat after heaters
5 Reactivation air leaving below set point
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.6 Motor overload

5 Operating and maintenance manual
1 The control cabinet shall include a copy of the O & M manual,

mounted in a separate compartment or pocket to allow access to
critical information by maintenance personnel after installation.

.6 Run-hour meter

1 To allow for recording maintenance practices and to assist fault
diagnosis, the cabinet shall have a run-hour meter mounted and
visible from the exterior of the unit.

A2 Reactivation circuit

1 The reactivation circuit shall conform in all respects to the current National
Electrical Code.
2 Steam Gas Reactivation

13 Desiccant Wheel

1 The desiccant wheel media shall be a monolithic, extended-surface contact
medium, fabricated entirely of inert, inorganic binders and glass fibers formed
into narrow passages in the direction of airflow. The wheel shall be bacteriostatic
and non-toxic. It shall also meet the following requirements:

A Materials

1 The glass fibers which form the support matrix shall be made
from uniform continuous strands larger than five microns in
diameter which are nonrespirable and are not considered a
possible health risk by the International Agency for Research on
Cancer (IARC).

2 Flame spread and smoke generation

1 The wheel shall be tested according to ASTM E84-90 (Standard
Test Method for Surface Burning of Building Materials) and
shall achieve the following results:

A Flame spread index = 0
2 Smoke developed index = 10
3 Desiccant impregnation
1 The desiccant shall be evenly impregnated throughout the

structure for predictable, consistent performance and for
maximum wheel life. Coatings applied on top of the contact
medium shall not be acceptable unless the manufacturer can
provide independent life tests demonstrating less than a 5%
decline in desiccant capacity over a five year period of normal

operation.
4 Desiccant type
1 Titanium-reinforced silica gel
2 The Honeycombe® desiccant wheel shall be a fabricated

extended surface contact media with a multitude of small
passages parallel to the airflow. The rotary structure shall be a
monolithic composite consisting of inert silicates with
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microscopic pores designed to remove water in a vapor phase.
The desiccant shall be hydrothermally-stabilized silica gel
reinforced with titanium for maximum strength and stability over
time. The fabricated structure shall be smooth and continuous
having a depth of 400 millimeters in the direction of airflow
without interruptions or sandwich layers which restrict air flow
or create a leakage path at joining surfaces. Nominal face
velocity shall not exceed 600 fpm. The Honeycombe® wheel
shall be manufactured in the United States. The manufacturer
shall provide documentation to establish that:

1 The desiccant retains more than 90% of its original
capacity after ten years of continuous operation in clean
air, with inlet air conditions up to an including 100%
relative humidity.

2 The wheel as impregnated with silica gel is capable of
withstanding five complete water immersion cleaning
cycles while retaining more than 95% of its original
adsorption capacity.

14 Desiccant Wheel Support and Drive Assembly

1

For wheels of 60" diameter and smaller, the wheel shall be a single piece for fast
removal and simple handling. In the smaller case, the desiccant wheel shall be
supported by four rollers at the base of the unit so the wheel can be easily
removed for maintenance by lifting it over the rollers using the drive belt. Center-
axle support or any arrangement which requires disassembly of the support
structure for wheel removal shall not be acceptable. In addition, the wheel drive
assembly shall provide:

| Rotation speed

1 To avoid excessive heat carryover from reactivation to the
process air, the wheel rotation speed shall not exceed 10 rph
while achieving the required moisture removal rate at the
specified conditions.

2 Drive belt
1 The drive belt shall be the flat, toothed type, with aramid fiber
reinforcement.
3 Drive motor

A The drive motor shall be fractional horsepower and rated for
continuous duty for a period of 20,000 hours under the load
conditions imposed by the drive assembly.

A4 Rotation detection
1 The drive assembly shall be equipped with a rotation detection
circuit which shuts down the dehumidifier and signals the
operator through an indicating light on the control cabinet if the
wheel is not rotating.
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15 Air seals and internal air leakage

A The process and reactivation air streams shall be separated by air seals and
internal partitions so that the humid reactivation air does not mix with the dry
process air. The proposed equipment shall meet the following minimum
requirements:

A Wheel face seals

1 For units with desiccant wheels under 61" in diameter, the
dehumidifier shall have full-face seals on both the process air
entering and the process air leaving sides of the wheel. These
shall seal the entire perimeter of both air streams as they enter
and leave the wheel. Partial seals shall not be acceptable. The
seals shall be the silicone rubber bulb-type, with a protective
strip of low-friction, abrasive-resistant tape to extend seal life
and reduce the force needed to turn the desiccant wheel. Neither
wiper-type seals nor brush-type nor any non-contact-type seal
shall be acceptable. The seals shall be documented to have a
minimum working life of 25,000 hours of normal operation.

2 Total casing air leakage
| The unit shall not allow leakage to exceed the greater of the
following values:
A One percent of the process air flow

2 SMACNA (Sheet Metal & Air Conditioning Contractors
National Association) Leakage class 6, which is defined
by:

F=C x P0.65

L=FxA

Where:

F = Leakage flow (cfm/sq.ft. housing area)
C = Leakage class (equal to 6)

P = Design static pressure (in. WC)

L = Total leakage (cfm)

A = Housing area (sq.ft.)

3 Determine leakage using the testing methods described
by SMACNA Publication 15d, HVAC Air Duct Leakage
Test Manual (Air Distribution Equipment and Ducts).

A4 Terms are defined as follow:
A Design static pressure: Maximum positive or
negative pressure referenced to the unit exterior
(inches W.C.).
2 Design airflow: Maximum unit air flow at the
discharge connection (ft3/min).
3 Housing area: Total area of the unit air

containment, including fan wall area (ft2).
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.16 Reactivation air fans

A Reactivation air fans shall be the single-inlet, single-width, centrifugal-type.
1 Fan wheel type
1 Fans driven by motors of 2 hp and below shall be the direct-

drive, forward-curve centrifugal type. Fans driven by motors of 3
hp through 7.5 hp shall be backward-inclined, direct-drive
centrifugal type. Fans driven by motors of 7.5 hp and larger
shall be the backward-inclined, belt-driven centrifugal type.

2 Balancing

1 Fans shall be balanced after assembly and after coating at the
speed the unit is scheduled to operate. Fans shall be balanced
such that the maximum displacement in any plane is less than 1.0
mils, peak to peak.

.3 Fan motors

A Fan motors shall be the totally-enclosed, fan-cooled, high-
efficiency type and shall be selected for a service factor of 1.15.

A7 Moisture removal capacity control

1 The dehumidifier shall operate automatically, in response to the control system
supplied by the manufacturer as follows:

1 Process air face & bypass modulation

1 The volume of process air passing through the dehumidifier shall
be modulated by means of electric or pneumatic motor-driven
dampers which cover the process air inlet and the bypass air inlet
to the dehumidifier casing. The bypass air duct shall be included
inside the dehumidifier casing such that no additional external
ductwork need be added to the unit to achieve control. The
bypass duct shall be equipped with an orifice plate to balance the
pressure drop of the bypass to equal that of the desiccant wheel
at full flow.

A Dampers

1 Dampers shall be opposed-blade type, with
galvanized steel frames, stainless steel end-seals,
elastomeric blade edge seals and oil-
impregnated blade shaft bushings.

2 Damper frames and casing

| The damper frames shall be fastened and sealed
to eliminate air bypass around the damper
assembly. The operator(s) and connecting
linkages shall be mounted in a separate
compartments sealed from the supply air stream
and from the ambient environment. The
compartment shall be equipped with an access
panel for ease of adjustment and servicing
without the need to disturb the supply air flow.
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3 Damper actuators
1 Damper actuators shall be the proportional type

with spring return on power loss. They shall
operate in response to a continuous signal input
signal. Pneumatic actuators shall be equipped
with positive positioning relays.
A4 Responsibility for the control system shall be divided as
follows:

A Dehumidifier manufacturer

1 Provide the dehumidifier complete with
dampers and motors mounted, wired and
tested in the factory prior to shipment.
The manufacturer shall provide the
sensor/controller suitable for operation
and control at the specified location and
humidity control range.

2 Installing contractor

1 Install the humidity sensor in the
location specified, and wire the sensor
and controller to the dehumidifier. Reset
the fixed-position bypass flow control
damper such that pressure drop through
the bypass equals the pressure drop
through the desiccant wheel at the
specified process air flow rate.

2.5 22-AHU-5, 6, 7 LAB UNITS
A General
A Equipment to include:
1 ECM-driven-dDirect drive backward curved plenum supply fans
2 Double wall cabinet construction
3 Insulation with a minimum R-value of 6.25
4 Double sloped stainless steel drain pans
5 Hinged access doors with lockable handles
2 Air Handling Units
1 General Description
1 Indoor air handling units shall include filters, supply fans, chilled water
coil, mixing box, and unit controls.
2 Unit shall have a draw-through supply fan configuration and discharge
air horizontally.
3 Unit shall be factory assembled and tested including leak testing of the

chilled water coil, and run testing of the supply fans and factory wired
electrical system. Run test report shall be supplied with the unit.
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A4 Unit shall have decals and tags to indicate lifting and rigging, service
areas and caution areas for safety and to assist service personnel.
5 Unit components shall be labeled, including pipe stub outs, electrical and
controls components.
.6 Installation, Operation and Maintenance manual shall be supplied within
the unit.
T Laminated color-coded wiring diagram shall match factory installed

wiring and shall be affixed to the interior of the control compartment’s
hinged access door.

8 Unit nameplate shall be provided in two locations on the unit, affixed to
the exterior of the unit and affixed to the interior of the control
compartment’s hinged access door.

3 Construction

A All cabinet walls, access doors, and roof shall be fabricated of double wall,
impact resistant, rigid polyurethane foam panels.

2 Unit insulation shall have a minimum thermal resistance R-value of 6.25. Foam
insulation shall have a minimum density of 2 pounds/cubic foot and shall be
tested in accordance with ASTM D1929-11 for a minimum flash ignition
temperature of 610°F.

3 Unit construction shall be double wall with G90 galvanized steel on both sides
and a thermal break. Double wall construction with a thermal break prevents
moisture accumulation on the insulation, provides a cleanable interior, prevents
heat transfer through the panel, and prevents exterior condensation on the panel.

4 Unit shall be designed to reduce air leakage and infiltration through the cabinet.
Sealing shall be included between panels and between access doors and openings
to reduce air leakage. Piping and electrical conduit through cabinet panels shall
include sealing to reduce air leakage.

5 Access to filters, cooling coil, supply fans, and electrical and controls
components shall be through hinged access doors.

.6 Access doors shall be flush mounted to cabinetry. Coil access door and supply
fan access door shall include quarter-turn lockable handles. Supply fan access
door shall include removable pin hinges.

T Units with a cooling coil shall include sloped 304 stainless steel drain pan. Drain
pan connection shall be on the right hand side of unit.

8 Cooling coil shall be mechanically supported above the drain pan by multiple
supports that allow drain pan cleaning and coil removal.

A4 Electrical

1 Unit shall be provided with an external control panel with separate low voltage
control wiring with conduit and high voltage power wiring with conduit between
the control panel and the unit. Control panel shall be field mounted.

2 Unit shall be provided with standard power block for connecting power to the
unit.

3 Unit shall include a factory installed 24V control circuit transformer.
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A4 Unit shall be provided with phase and brown out protection which shuts down all

motors in the unit if the electrical phases are more than 10% out of balance on
voltage, the voltage is more than 10% under design voltage or on phase reversal.

5 Unit shall be provided with a single point connection.

5 Supply Fans

1 Unit shall include direct drive, unhoused, backward curved, plenum supply fans.
2 Blower and motor assembly shall be dynamically balanced.
3 Blower and motor assembly shall be isolated with neoprene gasket.

4 Variable volume control with inverter-duty motor and variable speed drive.
.6 Cooling Coil

1 Chilled Water Cooling Coil shall be certified in accordance with AHRI Standard
410 and be hydrogen or helium leak tested.

2 Coil shall be constructed of copper tubes with aluminum fins mechanically
bonded to the tubes and aluminum end casings. Fin design shall be sine wave
rippled.

3 Coil shall have right hand external piping connections. Supply and return

connections shall be sweat connection. Coil connections shall be labeled, extend
beyond the unit casing, and be factory sealed on both the interior and exterior of
the unit casing, to minimize air leakage.

4 22-AHU-05 and 22-AHU-07 coil shall have 12 rows and 12 fins per inch
circuitry.
5 22-AHU-06 coil shall have 10 rows and 8 fin per inch circuitry.

v Filters

A Unit shall include 2 inch thick, pleated panel filters with an ASHRAE efficiency
of 30% and MERYV rating of 8, upstream of the cooling coil.

2 Unit shall include a clogged filter switch.

8 Mixing Box

1 Unit shall contain a mixing box with top return air opening and front outside air
opening.
2 Return air opening shall contain an adjustable, motor operated outside air damper

assembly constructed of extruded aluminum, hollow core, airfoil blades with
rubber edge seals and aluminum end seals. Damper blades shall be gear driven.
Dampers shall be fixed position controlled by a fully modulating actuator.

3 Outside air opening shall contain an adjustable, motor operated outside air
damper assembly constructed of extruded aluminum, hollow core, airfoil blades
with rubber edge seals and aluminum end seals. Damper blades shall be gear
driven. Dampers shall be fixed position controlled by a fully modulating actuator.

9 Controls

1 Unit shall be provided with terminal wiring strip for external wiring of controls
for damper actuators, fan start/stop, clogged filter switch, proof of air flow.
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Part 3 Execution
3.1 EXAMINATION
Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for air handling equipment installation in
accordance with manufacturer's written instructions.
1 Visually inspect substrate in presence of NRC Representative.
2 Inform NRC Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION
Installation, Operation and Maintenance manual shall be supplied with the unit.
Installing contractor shall install unit, including field installed components, in accordance
with Installation, Operation and Maintenance manual instructions.
Start up and maintenance requirements shall be complied with to ensure safe and correct
operation of the unit.
3.3 DRIP PAN
Install deep seal P trap and trap seal primer on drain lines.
1 Depth of water seal to be 1.5 minimum times static pressure at this point.
3.4 ADDITIONAL WORK FOR AHU-4

Start-up BY MANUFACTURER

1 The service technician shall start up and adjust the unit in accordance with
instructions contained in the operating and maintenance manual provided by the
manufacturer. The start up technician must pay particular attention to the
following items:

A Air flow

| The air flow volume of the process and reactivation air streams
shall be set so that the reading on the manometers on the unit
matches the values outlined on the technical data sheet provided
by the manufacturer.

2 Utilities

1 The power and reactivation energy connections shall be made
carefully and checked against the unit specifications outlined on
the technical data sheet provided by the manufacturer.

3 Documentation

1 The start-up technician shall provide written documentation of
compliance with procedures outlined by the manufacturer in the
operating and maintenance manual. As a minimum, the
technician shall measure and record the values for the electrical
power, the air flow manometers and the run-hour meter. The
technicians full name and telephone number and the start-up date
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shall be printed legibly on the start up documentation and on the
copy of the technical data sheet in the operating and maintenance
manual which is mounted inside the unit control cabinet.

35 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 11 - Cleaning.
3 Waste Management: separate waste materials for reuse in accordance with Section

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

1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

END OF SECTION
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ASPM A0 (1189x841)



PUMP SCHEDULE AIR VALVES Counell Canade ‘&“
No. | Senice | Model | L's | GPM [ kPa | FTWC | BHP  [MOTORHP] Min. Effy [  VFD [ EMERG. POWER [V/PH/HZ - Speed  [Comments TAG YPE SERVICE VAKE VODEL SIZE (NLET) AR ELOW — Aduiisivalive Sanvisss Ol ‘“
22GLP01  [BUILDING CHILLER PRIMARY LOOP PUMPS DUTY B&G SERIES 80-SC 1.5X1.5X9.5 5 80 180 60 2.37 3 N 575/3/60 - 1750 2 FLOOR ZONE ROOM# MAX MIN OFF
3 NN NN ANANA R AN NN N NN NN NN NN\ mm (N) |US [ (CFwW) US [(CFM) [US | (CFM)
22GLP03  |BUILDING CHILLED WATER SECONDARY DISTRIBUTION DUTY B&G SERIES 80 1.5X1.5X9.5 4.04 64 165 55 2.25 3 Y 575/3/60 - 1750 2 CDo1 VENTURI [ARUOS SUPPLY PHOENIX |LOW PRESSURE SHUT-OFF 125 5 172 1,000 o 0
22GLP04  |BUILDING CHILLED WATER SECONDARY DISTRIBUTION STANDBY B&G SERIES 80 1.5X1.5X9.5 4.04 64 165 55 2.25 3 Y 575/3/60 - 1750 2 CD02  [VENTURI [AHUOS RETURN PHOENIX |LOW PRESSURE SHUT-OFF 175 7 172 1,000 0 0 e
peADS-CONTENEERARTERRIIIRE AN AN oS- OBa SERES IS AP N A FASAAAAAAN oo’ CD03___|VENTURI |[AHUOSRETURN PHOENIX |LOW PRESSURE SHUT-OFF | 150 6 944 2,000 0 0 m m
22GLP06  |LABS CONDENSER WATER PUMPS STANDBY B&G 2.5BB SERIES e-1510 20 324 165 55 6.4 7.5 71% Y 575/3/60 - 1800 2 CDod — [VENTURI [AHUOS SUPPLY PHOENIX |LOW PRESSURE SHUT-OFF 125 5 o4 > 000 0 0
22GLP07  [LABS CHILLER PRIMARY LOOP PUMP DUTY B&G 2BD SERIES e-1510 10 155 120 40 2.19 3 71% Y 575/3/60 - 1800 2 CD11 VENTURI [AHUOS EXHAUST PHOENIX |LOW PRESSURE SHUT-OFF 150 3 oa4 2,000 0 0
22GLP08 LABS CHILLER PRIMARY LOOP PUMP STANDBY B&G 2BD SERIES e-1510 10 155 120 40 2.19 3 71% Y 575/3/60 - 1800 2 CD12 VENTURI |AHU06 EXHAUST PHOENIX [LOW PRESSURE SHUT-OFF 150 6 472 1,000 0 0 G E N E R A L N O TE S
2201710 JLABS SEGONDARY GHILLED WATER DISTRBUTION STANDBY | 880 2Abes SERES atot0 | sia | 145 | 130 | 40 | toe | Y Srs/360 - 1750 i Coz0__VENTURI IAHUG7 SUPPLY PHOENX |LOWPRESSURE SHUTORE [ 126 | & | 9% | 2000[ © 0
-eS e- . . - ~
226LP11A__[FUSELAGE CONDENSER WATER PUMP B&G 1.5AB SERES 600 25 m 150 5 089 s 5% v 57513760 - 1800 2 e S B el St e L I AR R * CONTRACTORS TO CHECK AND VERIFY ALL DIMENSIONS ON
. S - : SITE PRIOR TO DEMOLITION OR CONSTRUCTION AND REPORT
22GLP11B FUSELAGE CONDENSER WATER PUMP B&G 1.5AB SERIES e-90 25 40 150 50 0.89 1.5 58% Y 575/3/60 - 1800 2 ATLAV1 |VENTURI |AIRPORT TERMINAL LOUNGE PRICE VVA 250 10 79 167 24 50 0 ANY ERRORS OR OMISSIONS TO DEPARTMENTAL
22GLP12 AIRPORT TERMINAL ROOM COOLING B&G PL-55 0.63 10 105 35 0.21 0.4 N 120V/1/60 - 3250 2 ATLAV2 |VENTURI |AIRPORT TERMINAL LOUNGE PRICE VVA 250 10 79 167 24 50 0
22GLP13A FUSELAGE PRIMARY CONDENSER PUMP B&G 1.5AB SERIES e-90 2.5 40 150 50 0.89 1.5 58% Y 575/3/60 - 1800 2 ATLAV3 |VENTURI |AIRPORT TERMINAL LOUNGE PRICE VVA 250 10 79 167 24 50 0 REPRESENTATIVE‘
22GLP13B  |FUSELAGE PRIMARY CONDENSER PUMP B&G 1.5AB SERIES e-90 2.5 40 150 50 0.89 1.5 58% Y 575/3/60 - 1800 2
22GLP14  |BUILDING GLYCOL DISTRIBUTION DUTY B&G 2AAC SERES :-90 7.9 125 164 55 2.41 3 Y 575/3/60 - 1750 2 ﬁmﬁ xEEEE: ﬁlﬁiggggmmt ::8322: EE:SE wi ﬁgg 18 ;2 12; ;j gg 8 o CONTRACTORS MUST VISIT THE SITE & FULLY FAMILIARIZE
22GLP15  |BUILDING GLYCOL DISTRIBUTION STANDBY B&G 2AAC SERIES €-90 7.9 125 164 55 2.41 3 Y 575/3/60 - 1750 2 ATLAV6 |VENTURI |AIRPORT TERMINAL LOUNGE PRICE __IVVA 250 10 79 1671 24 50 0 THEMSELVES WITH THE SCOPE OF THE WORK.
22GLP16 AIRPORT TERMINAL ROOM HEATING B&G PL-55 0.63 10 105 35 0.21 0.4 N 120V/1/60 - 3250 2 ATLAV7 |VENTURI |AIRPORT TERMINAL LOUNGE PRICE VVA 250 10 157 333 71 150 0
ATLAV8 |VENTURI |[AIRPORT TERMINAL LOUNGE PRICE  |VWA 250 10 157 333 71| 150 0 o PREVENT THE SPREAD OF DUST & DEBRIS BEYOND THE
WORK AREA AND CLEAN ALL SURFACES AT COMPLETION.
22SHPO1 _ |SANITARY SUMP PUMP DUTY HYDROMATIC SHEF 50 3.15 50 60 20 0.5 N 120v/1/60 - 3250 6 Note: to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation
22SHP02  |SANITARY SUMP PUMP STANDBY HYDROMATIC SHEF 50 3.15 50 60 20 0.5 N 120V/1/60 - 3250 6
22SVP01  |WEEPING TILE SUMP PUMP DUTY HYDROMATIC SHEF 50 3.15 50 60 20 0.5 N 120V/1/60 - 3250 6 * MAKE GOOD ALL SURFACES AFFECTED BY THIS WORK.
22SVP02  |WEEPING TILE SUMP PUMP STANDBY HYDROMATIC SHEF 50 3.15 50 60 20 0.5 N 120V/1/60 - 3250 6
22SVP03  |[TRENCH DRAIN SUMP PUMP DUTY HYDROMATIC SHEF 50 3.15 50 60 20 0.5 N 120V/1/60 - 3250 6 + COORDINATE ALL SHUTDOWNS WITH THE DEPARTMENTAL
22SVP04  |TRENCH DRAIN SUMP PUMP STANDBY HYDROMATIC SHEF 50 3.15 50 60 20 05 N 120V/1/60 - 3250 6 REPRESENTATIVE.
N :
°ﬁes ALL BRONZE CONSTRUCTION 5 EMERGENCY POWER o PROVIDE ALL LABOUR AND MATERIAL REQUIRED TO FORM A
2 COMPLETE WITH FLOWTREX VALVE AND SUCTION GUIDE 6 COMPLETE SUMP PIT CONTROLLER PACKAGE WITH FLOATS COMPLETE, FUNCTIONAL SYSTEM AS DESCRIBED ON
3 EXTRA HIGH EFFICIENCY MOTOR 7 PART OF DOMESTIC WATER BOOSTER PACKAGE C/W CONTROLLER DRAWINGS
4 INTERNAL FLOAT SWITCH 8 PART OF COMPLETE PUMP PACKAGE C/W CONTROLLER, STRAINER, RELIEF VALVE AS PER (TSSA / NFPA) REQUIREMENTS .
AIR HANDLING UNITS SCHEDULE
GENERAL INFO FAN SECTION HEATING COIL SECTION COOLING COIL #1 — DESICCANT SECTION COOLING COIL #2 T ENERGY RECOVERY bth(J:I’VII'IIV(I')I.:Nr( I
TAG SYSTEM LOCATION MANUF. TYPE SUPPLY EXHT’_‘US E\II-IIIE??(-:L FLOW E.S.P. COIL DUTY| SENSIBLE LOAD |Ent Air Temp Lei‘grr;lgpA" Fluid Ent Fluid Temp Lv Fluid Temp FLOW :;stgl; COIL DUTY| SENSIBLE LOAD LATENT LOAD co'#ef:;”r Lee}r\::nmgpAir Fluid Ent Fluid Temp Lv Fluid Temp FLOW “lggl:nsg\lljff HSI’:ID RE’:E%TQXQI('ON REﬁﬁ:;‘(gRON ENTET'E'I\':;; AIR || EAVING AIR TEMP|COIL DUTY|  SENSIBLE LOAD LATENT LOAD c0|;. eﬁ:‘;Air Lee}r\gnmgpAir Fluid Ent Fluid Temp Lv Fluid Temp FLOW ARFLOW RE/I::QRN RELL;{RN sunmer oAl WINTER on EFFEE?II}AELNESS
PN VIV VIV Iy A PISRSIe - 1LY BV I LGS I PRSI TR -7 YAG- VUER AP ARP AN IR ARI R AR RN ARGL AN SR A AR A AR A AR PR APRGSNNAPNAU A~ - PN AU AAAGNAB A AN ABR A AN AR~ A IR AR A A A AA A AN AABR A A PRESSNPARG~ AR ARG~ AN U0~ AR eI VDYV TNV VDRV IR =\
PACKAGED
zauos|  BULDNG | BASEMENT | oy | OHED || g | ol | aom| esso | s | o |PREHEAT aivcol cooLNG sivcol
CONDITIONING GLYCOL 251 73.50 20 55 180.0 80| 1600 711| 2510| 1584 | 11.350 185.90| 54 80.80 | 24 80/67 54.5/53.9 46.0 78 56.0 133| 6390| 4031| NA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3200 | 1510 75/63 72/55 87/71 A7 72%
LAAAAANAAANAANANANAANCMIESANFAAINAAALAANAANAANAAANAAANA AN~ AN A AN AN A AN n AN ann A A A cn N a s A nnhs A dn s s A nAconn s AAaAa AN A A A A ANANAA AN AN AANAAANAANAANANAAANANANAAAAAAAANANANAAAAANANAAAAANANAAAAAANANANAAANAAANA AN ANAANANAAA A M AN AANAANANAANAAAANAAANNAAANAAANAANAAAAAAAANAAIA S
22AHUO4 Cé’;‘;%gﬁf& G '\fégf"R"(E)gIA MUNTERS %:%;%gﬁ%? 3.9 5 575/3/60 940 | 2000 500 2 PRCE:'C';IEAT STEAM c{%ﬁqe GLYCOL C(P)Cgof:-EG GLYCOL
AAS AAASS RO ARSI At SIS O AOS AOs SO e 5 e MG SR A SIS 73 I T S I M S il S5 72 M I M MR I M B D S A M - ) SN M. (IR A ol YA x IR IR D M B> 75 T - ST AR TN 2K T T SN0 S M 5 I S B L A T 5 D DR S MR . S IR ST M o B S M KU I R L N I T I Tt I S A Vo I I DR /A
COOLING
22AHU05 FII;S)S(IEBII:EGCEAII_BX\IIB/ w?é\gﬁ “RAcEJ?JIA DAIKIN | HORIZONTAL AHU | 2.61 ° S75/3/60 940| 2000 875 3.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A colL 126.8 37 28 8 96/67 38/38  |GLYcoL| 350 17 45.0 72| 38 1.89 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A z
COOLING
22AHU06 TEIQI\I;Z/?F IAB w?égj '\Rﬂggll\-ll DAIKIN | HORIZONTAL AHU | 1.21 2 S75/3/60 4701 1000 875 35 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A colL 31.4 9 13.2 4 75/62 46/48  |GLYCOL| 350 17 45.0 72| 108 0.29 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A NA N/A N/A NA NA N/A N/A N/A N/A N/A N/A NA N/A N/A N/A N/A N/A N/A N/A N/A NA NA ()
A COOLING
20AHUQ7 | VIBRATION LAB N?é\csﬁ '\RACE)?)IA DAIKIN | HORIZONTAL AHU | 2.64 5 575/3/60 940 2000 875 35 NA NA NA N/A NA NA N/A NA N/A N/A NA NA colL 85 25 58 17 80/67 40/40 | GLYCOL 35.0 1.7 45.0 72| 40 1.13 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A NA N/A N/A N/A N/A N/A N/A N/A N/A NA NA 4)
N01te» To be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation 2
2 Refer to mechancial specifications for detail requirement of AHU components. All coils shall include the number of rows and fin/in circuitary requiremnt as outlined in specifications.
VAV BOX/BOOSTER COILS
SPLIT SYSTEM AC SCHEDULE
TAG TYPE SERVICE MAKE | MODEL [STYLE SIZE (INLET) AIR FLOW RE-HEAT COIL .
NOTES: TOTAL MEDIU
TAG SERVICE MAKE EER EVAPORATOR DIM. (W XL XH) CONDENSER DIM. (W XL XH) [CAPACITY ELECTRICAL WEIGHT NOTE:
FLOOR ZONE ROOM# MAX MIN OFF CAPACITY EAT EWT | LWT FLOW WPD (KW) M
mm (IN) [Us T(CF™m) /S [(CFM) [L/S [(CFM) |[TYPE [MBTU C [CF)[ <CTCF)[-C[(°F)| LS [(GPM)[KPa[(FT) mm mm mm mm mm mm MCA POWER V/PH KG | LBS
VAV 1.1 |[VAV FSL OBSERVATION 26 PRICE |SDV 125 5 100 212 50 106 0 44 15 | 129 | 208/1 | R410a 93 |INDOOR UNIT POWERED FROM CONDENSING UNIT.
VAV 12 |VAV CORRIDOR 21 PRICE |SDV 175 7 230 487 69| 146 0 60| 13| 55| 82[180[71|160] 0.4] 6.7 22PAS01 |OBSERVATION RM | DAIKIN 12 1000 225 300 LOW AMBIENT COOLING
VAV 13 |VAV VIBRATION LAB 24 PRICE [SDV 150 6 188 398 56| 119 0 24| 13| 55| 82[180|71]| 160 02| 27 4.4 15 | 129 | 208/1 | Ra10a 93 [INDOOR UNIT POWERED FROM CONDENSING UNIT.
VAV 1.4 |VAV OFFICES 223132 |PRICE |SDV 125 5 115 244 | 35 74 0 7.1| 13| 55| 82[180[71[160] 0| 0.79 22PAS02 |OBSERVATION RM__ |DAIKIN 12 1000 225 300 LOW AMBIENT COOLING
VAV 1.5 |VAV WORKSHOP 33 PRICE |SDV 130 6 142 301 106[ 225 0 18] 13| 55|82/180/71|160| 0.1 2 22PAS03| ELECTRICALRM | MITSUBISHI 950 330 1350 700| 28 | 245 | 2081 | Ra10a| 120 | 265.00 |NOOOR UNIT POWERED FROM CONDENSING UNIT.
VAV 16 |VAV WORKSHOP 34 PRICE |SDV 150 6 142 301 | 106] 225 0 18] 13| 55| 82| 180|71[ 160 0.1 2 _ _ _ _ _ | | | _ . _ LOW AMBIENT COOLING
VAV 1.7 VAV OFFICES 23,3536 PRICE _|SDV 125 5 115 244 35 72 0 71 13[ 55/ 821180711160 ol 079 Note: to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation
VAV 1.8 |VAV CORRIDOR 21 PRICE |SDV 125 5 90 191 27 57 25| 13| 55| 82|180|71|160| 0.2 2.8
VAV 2.1 |VAV CORRIDOR 124 PRICE |SDV 225 9 376 797 113 240 0 51| 13| 55| 82|180|71|160| 0.4 5.7
VAV 22 |VAV INTERVIEW 127 PRICE |SDV 150 6 120 254 | 36| 76 0 HEAT RECOVERY VENTILATOR SCHEDULE
VAV 2.3 |VAV WAITING 125 PRICE |SDV 300 12 544 1153 | 408| 865 0 UNIT PERFORMANCE FAN PERFORMANCE | |
VAV 24 |VAV ENTRANCE 121,122 PRICE |SDV 125 5 38 186 26 56 0 TAG SYSTEM LOCATION MANUF. TYPE MOTOR E\';i?g TAG FLOW E.S.P. TAG FLOW E.S.P. WEIGHT DIMENSIONS REMARKS
VAV 2.5 |VAV SCREENING 129 PRICE |SDV 150 6 136 288 41 86 0 _ L/s CFM Pa IN WC L/S CFM Pa IN WC KG LB. L W H
VAV 26 VAV EXAM 130131132 |PRICE _|SDV 150 6 150 318 50 111 0 69l 13| 55/ 82 1807111601002l 0.69 22HRUO1| REFRIGERANT RM VENTN BSMT JANITOR RM VENMAR HRV700i 2 X1/6HP | 120/1/60 | SUPPLY 330 700 50 0.2 |EXHAUST| 330 700 50 0.2 05 210 660 1372 1168 |POLYPROPYLENE CORE
VAV 2.7 |VAV FCL OBSERVATION 138 PRICE sSDV 125 5 50 200 47 100 0 MNote: |to be provided complete with all required accessones and components to constitute a complete and working installation in accordance with manufacturers recommendation
VAV 2.8 |VAV FLEXIBLE CABIN LAB 139 PRICE |SDV 225 9 376 797 113 239 0 42| 13| 55| 82| 180|71|160| 0.3 4.7
Note: to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation
| CHILLER SCHEDUIIE_VE\PORATOR WATER CONDENSER (50% GLYCOL) PHYSICAL DATA BASEBOARD HEATER SCHEDULE NOTES
(o]
TAG MAKE TYPE LOCATION MODEL APPLICATION CAPACITY POWER INPUT MCA EMERGENCY | EWT LWT FLOW PRESS DROP EWT LWT FLOW PRESS DROP|REFRIGERANT| IPLV HEIGHT | WIDTH | LENGTH WEIGHT TAG LOCATION MAKE MODEL STYLE ENCll__CE)gSgE (NA%JHVE < EAT F) OCAVGWT(DF) 7S FLOV\EGPM) CAPKAGE,:ITY
KW__| TONS KW POWER Deg.F | Deg. F | GPM KpA | FtWC | Deg.F | Deg. F | US GPM FTNWC COP_| Inches | Inches | Inches kg Lb.s dBA 22BBHO1 |WOMEN'S WASHROOM 1[ROSEMEX|RVS 44C3__|D 900[ 800 21 70 77 170]__0.03339 0.53[1.5KW/M_|PROVIDE END CAP
22CCH04 | DAIKIN | Packaged air-cooled chiller Outdoors on Grade AGZ030E BUILDING COOLING 96.6 | 275 32.7 63.9 NO 54 44 78 51 17 N/A N/A N/A N/A N/A R410a 15.1 100 88 94 1346 2960 88 22BBH02 |MEN'S WASHROOM 133 |ROSEMEX|RVS 44C3 D 900 300 21 70 77 170] 0.03339 0.53[1.5KW/M |PROVIDE END CAP
22CCHO5 | AERMEC|  Screw - Water Cooled East Mech Rm NXVW0900Y 8 LABS COOLING 189.7| 54 64.15 117 NO 44 34 155 44 15 103 110 12.4 284.2 20 R410a 19.8| 742 315 95 1265 2789 82 APPROXIMATE WALLTOWALL
22CCHO06 |REFPLUS| Screw - Water Cooled FSL WCS-250-5L4-8 |FUSELAGE COOLING 35.1 10 38.4 NO -21 -30 40 50 16.7 103 110 2.52 40 21 R404A 100 50 100 460 1009 85 LENGTH OF ENCLOSURE LISTED.
1. Refplus chiller is made up of two modules stacked with an acoustic enclosure. Each chiller module will need a separate power supply 600V, 38.4 MCA and 60 MOP. 22BBHO03 |SINGLE WASHROOM 128|ROSEMEX|RVS 44C3 H 2400 1000 21 70 77 170 0.02268 0.36|1KW/M SITE VERIFY BEFORE ORDERING
Note: to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation APPROXIMATE WALL-TO-WALL
LENGTH OF ENCLOSURE LISTED.
22BBH04 |JANITOR 136 ROSEMEX|RVS 44C3 H 1440 900 21 70 77 170| 0.02016 0.32{1KW/M SITE VERIFY BEFORE ORDERING
APPROXIMATE WALL-TO-WALL
HEATER SCHEDULE 2X1500 LENGTH OF ENCLOSURE LISTED. ARCHITECTS ENGINEERS PLANNERS
TAG SERVICE MAKE MODEL STYLE | VOLTAGE SIZE (W XH XD) ARELOw | FAN | MOTOR | o | ewT | LwT | FLow | wep |capacy 22BBHO5 |AIRPORT TERMINAL 135 |ROSEMEX|RVS 44C3  |H 5666 1] 70 77 170] 0.06741 1.07|1KW/M __|SITE VERIFY BEFORE ORDERING
SPEED | POWER Note: |to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation NORR L| m |ted
mm (IN.) L/S| (CFM) KW [ (HP)| °C |(°F)[°C|(°F)|C|(°F)|L/S|(GPM)|KPa|(FT)|KW | (MBH) An Ingenium Crous Compan
22UNH11 |WEST STAIRWELL ROSEMEX F300-A RW-2 115[1000X750X20¢  40X30X8 200 70 170 150 2.24 22.4 9 P pany
22UNH15 |EAST STAIRWELL ROSEMEX F300-A RW-2 115[1000X750X20¢  40X30X8 200 70 170 150 2.24 22.4 EXPANSION TANKS
22UNH13 |NORTH ENT. VESTIBULE [ROSEMEX F300-A RW-2 115[1000X750X20¢  40X30X8 200 70 170 150 2.24 22.4 TAG SYSTEM TANK ACCEPT DIMENSIONS SYSTEM [MEDIUM (INITIAL ~ |MAX DESIGN|INITIAL MAXDESIGN [DESIGN
22UNH14 |PENTHOUSE MECH ROSEMEX HORIZONTAL |H18 115[1000X750X20¢  40X30X8 460 70 170 155 2.4 18 VOLUME VOLUME HEIGHT DIAMETER |VOLUME TEMP TEMP PRESSURE |PRESURE BASIS
Note: (GAL) (GAL) (N) (N) (GAL) ®) ®) (PS) (PS) KEY PLAN
" |to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation 22PMEAR BUIINGHEA NG SYSTEM 28 14 S~ o~~~ 38 g5
22PVEO3 [BUILDING COOLING SYSTEM 11 3.2 28 14 300|50% EG 40 80 35 65|TACO CBX-42 '}
HEAT EXC HANGER SC HEDULE 22PVE04 [PROCESS COOLING SYSTEM 11 3.7 28 14 344|50% EG 40 80 35 65(TACO CBX-42
SHELL SIDE TUBE SIDE
CAPACITY MEDIU| PRES %ﬂw
TAG SERVICE MAKE MODEL STYLE SIZE (W XH XD) PD FLOW |MEDIUM| EWT | LWT FLOW WPD NOTES
(KW) M S PROCESS COOLING
mm | (N) kPA|FT| [ kpAPSI|GH[LB/HR| [ [C[(F)[-C|(°F)[L/S|(GPM)|KPa|(FT) 22PVE06 |CONDENSER WATER SYSTEM 22 5.2 39 16 490|50% EG 40 80 35 65|TACO CBX-84
22HEX01 (BUILDING HOT WATER SHELL AND TUBE 180 4.9X12.2X8.8 1.2|STEAM 50 694|GLYCOL 190 165 49 10 T
22HEX02 [LABS GLYCOL SHELL AND TUBE 160 1.2|STEAM 50 564|GLYCOL 180 155 50
GRILLES AND DIFFUSER SCHEDULE
Note: to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation TAG TYPE MATERIAL EB)QII;/IAI\DI\IIECI; FINISH MAKE [MODEL REMARKS
A |SQUARE DIFFUSER |ALUMINUM YES |TO MATCH SURFACE |EHPRICE| SCD (600 X600mm UNLESS INDICATED OTHERWISE
TANK SCHEDULE B |GRILLE ALUMINUM| YES [TO MATCH SURFACE |EH PRICE| 620
No. SERVICE LOCATION MAKE |MODEL|STORAGE (LITRE)[ TYPE [ELEMENTS VOLTAGE [HEIGHT (MM)|DIAMETER (MM)| FLUID | ORIENT | NOTES C [LINEAR DIFFUSER ALUMINUM YES [TO MATCH SURFACE |[EHPRICE| ASP [1200MM LONG/25MM WIDE SINGLE SLOT/150¢g COMPLETE WITH PLENUM
AQ S PR FOQUABR I~ A NN D |GRILLE ALUMINUM YES |TO MATCH SURFACE |EHPRICE| 630
22CWTO1_|CHILLED WATER SYSTEM BUFFER TANK |MECH 037 530|STORAGE - 50% EG |VERTICAL 1,2 to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation and
22CWTO02 |CHILLED WATER SYSTEM BUFFER TANK [MECH 028 1420|STORAGE - - 50% EG |VERTICAL 1,2 Vol 2 _ Part 2 RFP PWGSC Federal Office Bld Standard
Note: T CHILLED WATER STORAGE TANKS SHALL BE STEEL PRESSURE TANKS ASME RATED FOR WORKING PRESSURE OF 100 PSI. ALL TANKS SHALL BE THERMALLY INSULATED. oume - a cacral Hce andarcs
2. PROVIDE ADEQUATE SPACE AND CLEARANCE AROUND ADJACENT EQUIPMENT FOR SERVICING AS RECOMMENDED BY MANUFACTURER.
|
—
FANS SCHEDULE DRY COOLER SCHEDULE (| 50 06 zots | issueo For mvoeroww oz ||
TAG SYSTEM LOCATION MANUF. MODEL TYPE BHP MOTOR ELECTRICAL FLOW E.S.P.
- 7 EG PRYSICAL DATA SOUND LEVEL B T I
VIPIC VFD Us | CFM | Pa | INWC REF. NO.| MAKE TYPE MODEL LOCATION CAPACITY FAN MCA POWER |EMERGENCY| EWT LWT | FLOW |PRESS DROP HEIGHT | WIDTH | LENGTH | WEIGHT dBA " By:
BUILDING SANITARY UPPER LEVEL W/RM No. Date Revision Par:
22XAF09 EXHAUST CEILING GREENHECK SQ-120 INLINE CABINET DIRECT DRIVE 0.14 0.5 [ 120/1/60 NO 401 850 | 125 0.5 59 KW TONS HP VIPH/HZ POWER Deg. F Deg. F GPM Ft WC Inches Inches Inches Lb.s
' 22DRY01 |REFPLUS | FLUID COOLER| FVD264FL-8-F116 GRADE 268.0 84.7 0.95 24.5 600/3/60 NO 110 103 324 13.6 56 93 351.5 7,000 Date Printed 30 OCT 2014 Date imprimée
22XAF10 FLEX CABIN SAN EXHAUST FCL CEILING GREENHECK SQ-80 INLINE CABINET DIRECT DRIVE 0.06 0.25 120/1/60 NO 94 200 | 125 0.5 - - - - - — - - - - -
7.6 to be provided complete with all required accessories and components to constitute a complete and working installation in accordance with manufacturer's recommendation
AIRPORT TERMINAL . . . . . .
2ORAF06 RETURN LOWER LEVEL GREENHECK| BSQ-130HP INLINE CABINET BELT DRIVE 1 1 575/3/60 YES 472 1,000 | 560 295 16.8 P }/::'fga:,:le dimensions and site conditions and be responsible
22RAF05 FCL/FSL RETURN LOWER LEVEL GREENHECK| BSQ-140 INLINE CABINET BELT DRIVE 1.7 2 575/3/60 YES 944 2000 585 2.35 25
22SAF01  [FSL VENTILATION/HEATING FSL GREENHECK| BSQ-140 INLINE CABINET BELT DRIVE 0.43 0.5 | 120/1/60 NO 944 2000 | 125 0.5 13 @ VEifier toutes les dimensions et I'etat des lisux et en
22RAF07 VIBRATION LAB RETURN LOWER LEVEL GREENHECK| BSQ-140 INLINE CABINET BELT DRIVE 17 2 575/3/60 YES 944 2000 | 585 | 2.35 25 assumer la responsabilité
HUMIDIFIER SCHEDULE A ?\lztaiéun%étail n
DUCT HEATING COIL SCHEDULE B Location drawing no.
TAG SYSTEM | LOCATION | TYPE |COIL DUTY AIRFLOW SENSIBLE LOAD Power Ent Air Temp Leaving Air Temp | PRESS DROP _ |NOTES I | REQUIRED sur dessin no.
cfm L/s btu/hr KW V/PH/HZ DEGC DEGF DEGC DEGF KPa in WC ENTERING AIR LEAVING AIR KGHR PROCESS STEAM CLEAN STEAM Cc Drawjng no.
ERH-1 | FLEX CABIN | UPPER LEVEL |ELECTRIC| HEATING | _ 2000 944 21600 6.33 |600/3/60 35 % 41 105] 24.9 0.1 |SCR CONTROLLER, AIRFLOW PROVING SWITCH, HIGH LIMIT STAT INLET PRESSURE | )\ Cr prres e dessin no.
ERH-2 | FUSELAGE |LOWER LEVEL|ELECTRIC| HEATING | 2000 944 24.9 0.1 [\ CFM | SERVES TEMP/RH TEMP/RH TYPE Psl MANUFACTURER| MODEL NOTES project projet
ARPORT 21600 6.33 1600/3/60 S % il 105 SCR CONTROLLER, AIRFLOW PROVING SWITCH, HIGH LIMIT STAT 22HUMO03[ {3200 |AHU-03 0|C/0% 22|C 1 35% 400 STEAMTO STEAM 15 ATMOSPHERIC DRISTEEM STS-25 12,3 NRC CABIN COMFORT + ENVIRONMENTAL
ERH-3 | rgrminaL [FOYVERLEVELELECTRIC) HEATING | 1000 472 10800 3.16 |600/3/60 35 95 41 105] 29 1 |SCR CONTROLLER, AIRFLOW PROVING SWITCH, HIGH LIMIT STAT 2R84 2000 |AHU-04 40/C/10% 40|C / 30% 950 STEAMTO STEAM 15 ATMOSPHERIC | DRISTEEM STS-50 1,24 RESEARCH FACLITY
ERH4 VIBRLQQ o MAIlmECH ELECTRIC| HEATING | 2000 944 21600 6.33 |600/3/60 35 95 41 105] 249 01 |SCR CONTROLLER, AIRFLOW PROVING SWITCH, HIGH LIMIT STAT
. , , MNote:
22SAFO1 MAIESI\/ll_ECH GLYCOL | HEATING 2000 944 110160 32.28 IN/A 21 70 49 121 S7.27 0.23 |180F - 160F GLYCOL EWTLWT 1 c/w: controller, modulating valve (suitable for DDC control), s/s distributor(s), high limit switch, air proving switch, & mounting hardware.
22AHUO4 RM STEAM | PREHEAT| 2000 944 144720 42.40 |N/A 27 17 10 50 50 PSI STEAM 2 To be provided com plete with all required accessories and com ponents to constitute a complete and working installation in accordance with manufacturers recommendation MONTREAL ROAD CAMPUS
3 To be provided c/w 2" duct-m ounted type rapid-sorb steam dispersion manifold in accordance with manufacturer's recommendation. - -
Note: to be provided complete all required accessories and components to constitute a complete and working installation 4 To connect to steam dispersion manifold as provided by AHU manufacturer. Refer to AHU specs for details. drawing dessin
LR Iy Ny g EENyEr N EN NN EENEEEENENNEDNEAW MECHANICAL
SCHEDULES
designed date
KC OCT 14
dessiné || scale échelle
AS SHOWN
feuille
approved approuvé
O ’ dess
wg.no. essin no.
C
| 3788-M08
ASPM A0 (1189x841) R | | | | | | | | | | | | | | | | | | |
0 10 20mm 40 60 80 100 120 140 160 180 200mm
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This document is issued to address requests for information and/or clarifications received from the

bidders.

1.

Q What equipment is the owner supplying under Section 25 05 00, item 1.13? If we are
required to transport and hook-up this equipment please provide sizes, weights and electrical
connection details. We are also assuming that the equipment will not be required to be

assembled.

A Clarified by addendum 5

Q is Armstrong acceptable for the pumps?

A Typically we accept pumps manufactured by Armstrong, as long as they match the
specified performance and all the other requirements.

Q Compressor states 2 stage, but pressure required is only 688kPa/ 96 psi, why not single
stage?

A This has been revised to single stage and will be issued with next addendum

Q -Compressor states 2HP motor , but request is for 23 CFM/ 11L/s, not possible with 2 HP
, this works out to a 7.5 HP motor , best we can do with 2HP, single stage pump is around 9 cfm
A This has been revised to 7.5HP and will be issued with next addendum

Q Asbestos Abatement Maximum Precautions (Item 1.8.1.5) — The quantity given for

asbestos containing cementious parge that is to be removed within this scope of work is
approximately 1,600 square metres. Can you clarify if this provided quantity includes for ALL
architectural, mechanical and structural penetrations/ openings required for this project, or
would the required openings be considered an additional quantity to be abated?

A This quantity refers to the area of ashestos containing cementious parging in the
ceiling and bulkhead areas only. The deemed area of parging to be removed for all wall
openings or penetrations will be provided in an addendum.

Q Would you be able to provide us with the list of ALL General Contractors that are
bidding on this project or were at least present at one of the job showings?

A This information is available from the NRC Contracting Authority. Contact Marc
Bedard, Senior Contracting Officer, at: Marc.Bedard@nrc-cnrc.gc.ca

Q The door schedule is asking to remove the big door and reinstall it with new parts as
needed to make it bigger in “length”. If ther are making the door bigger, they will be needing a
new door. If they are only making it higher, that COULD be done, but it may just be feasible to
buy a new one anwyays to be cost effective. Can you clarify what they actually mean? and if it is
getting bigger ( height or width, by how much)

A The existing over head door size is as per the door schedule 1/A02 -approx. 4254mm
(w) x 3937mm (h). As per the description, the door is to be lengthened only. For clarity the
door width will remain the same. The door will require to be lengthened by approx. 912mm
Q Please show the locations for the fallowing mechanical equipment? They are indicated
as being in the Basement Mechanical Rm but there not shown on the electrical drawings? Have
they been removed? 22HWP04, 22SP01, 22SP02, 22SP03, 22CCHO04 and ERH3.

A ERH3 is shown on drawing E02 room 026. Refer to single line for additional circuit
information. Rest of equipment clarified in next addendum



2015-07-17 M?22-3788 CCER - Tender Period Questions No 2 Page 2 of 3

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Q can you please find out who supplies the gas detection system; and if it’s electrical
please provide specs.

A Mechanical is providing a refrigerant gas detection system. Electrical to provide power
connection to control panel and rough-ins for low voltage wiring to individual sensors.
Equipment and low voltage wiring by mechanical. Refer to addendum 5

Q Provide name and serial number for the existing distribution switchboard that is to
receive the 2 new 400 amp breakers?

A Information on existing panels (serial number/manufacturer) not available at this
time. To be confirmed on site/by building manager.

Q There is a symbol on the electrical drawings that looks like a bird house with a number
in it? What does it mean and does it have anything to do with our work?

A Please refer to the legend on 3788-E01

Q Please provide specs for the single metal channel raceway in the Observation Room.

A Standard of acceptance and requirements are included on section 26 05 33 for 120mm

metal raceway. Requirements are the same, different series number to match size indicated
on the drawings. Communications provider/designer providing cabling/equipment and
terminations to confirm.

Q Please provide specs for the 300 mm metal channel raceway for communications
outlets in the Observation room.

A Same answer as question 12.

Q | need the specifications for the floor boxes, there is no spec as to what kind of floor

boxes they want.

A Size and part number indicated on detail 10/E09. Further requirements to be
confirmed by communications designer/provider responsible for
cabling/equipment/terminations.

Q Is item 2.3.11 of Section 03 30 00 actually a requirement on this project? If so. Please
indicate where it is required.

A Yes, this is a requirement for all sump pits in the lower floor which are otherwise
unprotected.

Q Dwg E02: There are (2) Panel L22's shown on the electrical drawings. Please clarify
which panel is in the correct location.

A Clarified by addendum 5

Q Electrical Specifications: Please provide a fixture specification for Fixture Type "L".

A Refer to addendum 4

Q Dwg EQ7: Please confirm Panel "EL2" is fed with a 3 Pole 30A breaker and (4) #4
conductors.

A Yes

Q Dwg's EO7 + EO8: Is Panel "EL2" to be rated for 100A or 225A? Please clarify.

A 100A. Clarified by addendum 5

Q Dwg E-07- Note 01: Please confirm all private metering required for the branch panels is

not part of Division 26's scope of work.
A Clarified by Addendum 5. The digital sub-metering panels for termination of CTs/ PTs
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21.

22.

23.

originally to be installed on branch circuit panels was removed from scope. Branch circuit
panels are still indicated with wide tub to allow for installation of future private digital sub-
metering system. New ION 7350 power meters are the only meters to remain for distribution
boards "P6", "P7" and are to be connected back to base building metering panel. Refer to
revised section on addendum 4 for additional requirements.

Q Dwg's E02 + EO3- Electrical Room+ Room 139-Panel "L28": There are (2) Panel L26's
shown on the electrical drawings. Please clarify which Panel "L26" is in the correct location.

A Clarified by addendum 5

Q Dwg's E02 + E06- Electrical Room+ Room 026- Panel "L26": There are (2) Panel L26's
shown on the electrical drawings. Please clarify which Panel "L26" is in the correct location.

A Proper location for panel “L26 is FSL lab 026 on drawing E02.

Q Dwg E03 -Note 08 + Dwg EQ9- Note 10: Please provide a specification for the type "NI-

362407" Junction Box.
A Sizes and part numbers indicated on the drawings. Manufacturer is Ralston Metal.
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