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DIVISION 03 – CONCRETE 

03 30 00 Cast-In-Place Concrete S 

DIVISION 04 – MASONRY 

04 05 00 Masonry Procedures A 
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08 41 00 Aluminum Framed Glazing Systems A 
08 71 00 Door Hardware A 
08 71 00.1 Hardware Schedule A 
08 71 13 Automatic Door Operators A 
08 80 00 Glass and Glazing A 
08 91 19 Louvres A 

DIVISION 09 – FINISHES 

09 22 00 Metal Supports for Gypsum and Cement Board A 
09 29 00 Gypsum and Cement Board A 
09 31 00 Tiling  A 
09 51 23 Acoustical Tile Ceiling Systems A 
09 67 23 Epoxy Flooring A 
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DIVISION 10 – SPECIALTIES 

10 11 00 Visual Display Surfaces A 
10 14 53 Traffic Signage A 
   
10 26 13 Corner Guards A 
10 28 00 Washroom Accessories and Janitor Accessories A 
10 51 13 Prefinished Metal Lockers A 
10 75 16 Flagpoles A 

DIVISION 12 – FURNISHINGS 

12 24 13 Roller Window Shades A 
12 36 61 Solid Surfacing Countertops A 
12 48 16 Entrance Floor Grilles A 

DIVISION 31 – EARTHWORK 

31 05 17 Aggregates C 
31 11 00 Clearing and Grubbing L 
31 23 10 Excavating, Trenching, Backfilling C 
31 23 13 Site Grading C 
   
   

DIVISION 32 - EXTERIOR IMPROVEMENTS 

32 01 90 Exterior Landscape Maintenance A 
32 11 19 Granular Sub-base C 
32 11 23 Granular Base C 
32 12 16 Asphalt Paving C 
32 13 15 Concrete Curbs C 
32 13 16 Concrete Sidewalks L 
32 17 23 Traffic Markings A 
32 17 26 Tactile Warning Surfacing A 
32 31 13 Chain Link Fences A 
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32 31 25 Wood Composite Fences and Gates A 
32 33 00 Site Furnishings L 
32 91 19 Topsoil placement and grading L 
32 92 23 Sod L 
32 93 00 Trees - Shrubs - Covers L 

DIVISION 33 – UTILITIES 

33 05 14 Manholes and Catch Basin C 
33 11 17 Water Systems C 
33 31 13 Sanitary Sewers C 
33 44 00 Storm Sewers C 
33 44 01 Subdrains C 
33 44 16 Precast Trench Drain Systems A 
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VOLUME 2 SPECIFICATIONS 

DIVISION 00 – INTRODUCTORY INFORMATION 

DIVISION 20 – GENERAL REQUIREMENTS 

20 05 00 Mechanical General Provisions M 

DIVISION 21 – FIRE SUPPRESSION 

21 10 00 
21 11 00 

Fire Suppression System Commissioning 
Fire Protection Piping 

 
M 

21 13 00 Fire Protection Sprinkler System M 

DIVISION 22 – PLUMBING 
22 08 00 Plumbing System Commissioning   
22 09 00 Instrumentation and Control for Plumbing M 
22 09 00.1 Water Meter Installation Startup Verification M 
22 10 00 Plumbing Piping M 
22 41 01 Plumbing Specialties M 
22 42 02 Plumbing Fixtures M 
22 47 00 Plumbing Equipment M 

DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING 

23 05 16 Piping Expansion Compensation M 
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23 05 93 Testing, Adjusting, Balancing M 
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23 11 23 Fuel Gas Piping M 
23 20 00 Furnace & Condensing Unit M 
23 21 23 HVAC Pumps M 
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23 25 00 Energy Recovery Ventilator M 
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23 33 00 Ductwork Accessories M 
23 34 00 HVAC Fans M 
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23 72 00 Energy Recovery Ventilators M 
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23 73 23 Infrared Heaters Fuel Fired M 
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23 81 29 Variable Refrigerant Flow HVAC Systems M 
23 82 00 Electric Heaters M 
23 82 10 Unit Heaters M 
23 82 16 Electric-Resistance Air Coils M 
23 84 15 Humidifiers M 

DIVISION 25 – INTEGRATED AUTOMATION 

25 08 00 Integrated Automation Commissioning  
25 90 00 Control Specification M 
25 90 10 Sequence of Operations M 
25 90 12 Input/Output List M 

DIVISION 26 – ELECTRICAL 

26 05 00 Common Work Results for Electrical E 
26 05 21 Wires And Cables (0-1000 V) E 
26 05 29 Hangers And Supports for Electrical Systems E 
26 05 31 Splitters, Junction, Pull Boxes and Cabinets E 
26 05 32 Outlet Boxes, Conduit Boxes and Fittings E 
26 05 34 Conduits, Conduit Fastenings and Conduit Fittings E 
26 05 43.1 Installation Of Cables in Trenches and In Ducts E 
26 05 53 Receptacle and Circuit Labelling E 
26 08 00 
26 09 13.1 

Electrical System Commissioning 
Electricity Meter Installation Startup Verification Form 

 
E 

26 09 23.1 Metering And Switchboard Instruments E 
26 09 24 Lighting Control Devices - Low Voltage E 
26 24 16.1  Panelboards Breaker Type E 
26 27 26 Wiring Devices E 
26 28 16.02 Moulded Case Circuit Breakers E 
26 28 20 Ground Fault Circuit Interrupters - Class A E 
26 28 23 Disconnect Switches - Fused and Non-Fused E 
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26 30 10 Natural Gas Generator E 
26 36 23 Automatic Transfer Switches E 
26 50 00 Lighting E 
26 52 13.13 Emergency Lighting E 
26 52 13.16 Exit Signs E 

DIVISIONS 27 – COMMUNICATIONS 
 

27 00 00 Cabling and Wiring for Voice and Data Communications E 

DIVISIONS 28 – ELECTRONIC SAFETY AND SECURITY 

28 00 00 Security System E 
28 31 00.01 Multiplex Fire Alarm System E 
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PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

.1 Read and be governed by conditions of the Contract Documents, including sections of Division 01. 

.2 Section includes 

.1 Sequence of operation: 

.1 VRF fan coil units and Air-Source Heat Pump (ASHP) 

.2 ERV 

.3 Fresh Air Heater 

.4 Humidification 

.5 IT Room Air Conditioning  

.6 Medical Storage Room 

.7 Vehicle Bay Radiant Tube Heaters 

.8 Vehicle Bay Ceiling Fan 

.9 Vehicle Bay Exhaust Fan EF-2 

.10 CO/NOX Ventilation System for Vehicle Bay 

.11 Vestibule Heater 

.12 Mechanical Room Heater 

.13 Generator Delay 

.14 Domestic Hot Water System 

.15 Trending 

PART 2 PRODUCTS  

.1 VRF fan coil units and Air-Source Heat Pump (ASHP) 

.1 The VRF fan coil units will operate in either heating or cooling mode (simultaneous 
heating and cooling not available) through a programmable thermostat to maintain 
room temperature at set point.  

.2 In the mechanical room, the wall-mounted fan coil unit will serve as the first stage of 
heating and the first stage of cooling. If there is inadequate heating (due to extreme 
low temperatures leading to condenser unit lockout, or exterior door left open) the 
second stage of heating by electric unit heat kit will be activated and the BAS will alert 
the operator. Fan coil unit and electric unit heater is controlled by BAS. 

.3 FCU-1.1 serves the write-up room, medical storage and washrooms. The fan coil unit 
will heat or cool based on the temperature reading from the fan coil controller located 
in the Write-up room. The BAS will receive the temperature reading through the fan 
coil’s BAS communication device (Intesis Box). 

.4 FCU-1.2 serves the Kitchen/Dining/Crew room 104 (Crew Lounge), and will heat or 
cool based on the temperature reading from the fan coil controller located in that space. 
The BAS will receive the temperature reading through the fan coil’s BAS 
communication device (Intesis Box). 
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.5 BAS to control temperature setpoint within range with local area control with high limit 
lockouts. Current temperature and setpoints viewable in BAS by operator.  

.6 Thermostats to be supplied and installed by the mechanical contractor. Thermostats 
shall have deadband of at least 3°C.  

.7 BAS will monitor the status to generate an alarm if the fan coil units or ASHP condenser 
unit fail to operate when commanded on. 

.8 Fan status, heating/cooling on/off and mode status is available in BAS, viewable by 
operator.  

.2 ERV 

.1 It is expected at this point the ERV will run at all times, but not during defrost mode 
(controlled by ERV), when ventilation to the building cannot be provided. Fans will run 
with airflows set locally through ERV, so that supply is greater than exhaust airflow rate 
(positive pressurization). ERV on/off status is available in BAS, viewable by operator. 

.2 ERV has local controller ability via a timer switch or humidistat in each washroom to 
boost supply airflow and exhaust airflow for 15 minutes to exhaust humidity or smells 
from the washrooms in less time. (This function is not tied to BAS).   

.3 Fresh Air Heater 

.1 The on/off status of the fresh air heater, after the ERV will be monitored by the BAS, 
hourly trending recorded. 

.2 The discharge air setpoint is provided by the BAS, set at 16°C (operator adjustable). 

.4 Humidification 

.1 Humidifier is only enabled when FC-1.2 (Crew Lounge) is running during heating 
season. 

.2 Upon call for humidification through humidity sensor located in Crew Lounge, BAS 
turns on humidifier unit until fan coil turns off or set point of 30% RH (adjustable) is 
reached. Status on/off is available in BAS, viewable by operator. 

.3 If humidity being monitored in Write-Up Room exceeds 50%RH (adjustable), turn off 
the humidifier. 

.5 IT Room Air Conditioning  

.1 In winter there are two stages of cooling. The BAS monitors temperature in the space. 
The first stage of cooling (shoulder or heating season only) is enabled when the 
temperature reaches 23°C (adjustable through BAS) and uses a transfer fan to blow 
warm air to the mechanical room. When the temperature reaches 25°C (adjustable 
through BAS), the second stage of cooling is enabled. The transfer fan turns off and 
the split air-conditioning unit turns on until the unit has run for at least 10 minutes 
(adjustable through BAS) and the setpoint to turn cooling off (22°C, adjustable through 
BAS) is reached. During cooling season, the transfer fan is not used for cooling, only 
the split air-conditioning unit is used. Trend fan and air-conditioner usage. 

.2 If temperature reaches 27°C (adjustable through BAS) the BAS will generate an alarm 
to alert building operator. Temperature of room is available at BAS, viewable by 
operator. Status of transfer fan and split AC unit (on/off) is viewable by operator. 

.6 Medical Storage Room 
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.1 The medical storage room has a dedicated modulating damper that will open/close in 
increments to maintain a relatively stable temperature between 20 to 25°C. The 
damper shall have the ability to open and close all the way. If the temperature drops 
below 18°C, turn on furnace heating even if main thermostat (located in Crew Lounge) 
is satisfied. If the temperature rises above 27°C, turn on furnace cooling even if main 
thermostat is satisfied. Track through BAS each time the furnace or air-conditioning is 
turned on to solely serve the medical storage room, the temperature of the medical 
storage room, and the outdoor air temperature.  

.2 If the temperature reaches below 15°C or above 30°C, the BAS shall generate alarm 
to alert building operator. Temperature of room is available at BAS, viewable by 
operator. 

.7 Vehicle Bay Radiant Tube Heaters 

.1 The Premium User Interface is used to connect the radiant tube heaters to the BAS. 
The BAS uses the temperature reading from the black bulb radiant temperature sensor 
and the air temperature sensor to get an average temperature. The BAS modulates 
the radiant gas tube heater output based on the outdoor air temperature and how far 
from setpoint the calculated indoor temperature is. When the outdoor air temperature 
is above 18°C (adjustable), the radiant tube heaters do not operate. The radiant tube 
heaters turn off once setpoint is reached.  

.8 Vehicle Bay Ceiling Fan 

.1 This fan will be operated through local speed controller installed in the apparatus bay. 

.2 The operation of the fans shall be disabled when outdoor air temperature is below 12°C 
(operator adjustable through BAS; limit may be disabled through BAS. Default is for 
limit to be disabled). 

.3 Timer enabled on-function provided so building occupant turns on fan, which 
automatically shuts off after specified time (default 3 h, operator adjustable). Building 
occupant may also turn off fan locally. 

.9 Vehicle Bay Exhaust Fan EF-2 

.1 EF-2 shall run continuously to slightly negatively pressurize the space, and on/off 
status shall be monitored by BAS, viewable by operator. If the fan ceases to operate, 
alert the operator, unless the stoppage is due to generator delay. 

.10 CO/NOX Ventilation System for Vehicle Bay 

.1 CO and NO2 monitoring system shall be controlled by Honeywell model E3 Point. 
Upon first alarm the monitoring system shall signal the intake air louver damper and 
exhaust louver dampers to open. Once open, the exhaust fans (EF-1.1 and EF-1.2) 
will be allowed to run. If gas concentration continues to rise, upon second alarm audible 
buzzer will sound. Program a 3-minute relay delay-off. Gas alarm concentrations and 
placement heights below: 

First Alarm Second Alarm Sensor Height 

Carbon monoxide 
(CO) 

25 ppm 35 ppm 1200 mm AFF 

Nitrogen dioxide 
(NO2) 

0.25 ppm 2 ppm 1500 mm AFF 
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.2 The CO gas concentration upon alarm will be sent to the BAS via 4-20 mA signal for 
monitoring time and duration of alarm events for record. If the gas detector alarms due 
to NO2, use output relay to signal BAS and record that alarm was due to NO2 event 
at that time.  

.3 If the BAS senses that the area local to the intake louver falls below setpoint of 17°C 
(adjustable), it will signal the first stage of the gas unit heater UH-1 to turn on. If the 
setpoint falls further to 15°C (adjustable), the BAS will signal the second stage of the 
gas unit heater UH-1 to turn on. 

.11 Vestibule Heater 

.1 Vestibule temperature and outdoor air temperature shall be monitored by BAS, with 
alarm sent to operator if temperature drops below 6°C (default, adjustable). The heater 
will operate to maintain vestibule at heating set point (15°C default, adjustable). If 
outdoor air is above 7°C (default, adjustable) the heater will not turn on. 

.2 BAS will monitor the status to generate an alarm if the heater fails to operate when 
commanded on. Temperature of room is available at BAS, viewable by operator. 

.12 Mechanical Room Heaters 

.1 Mechanical room temperature shall be monitored by BAS.  

.2 If the heat drops below 14°C (adjustable), the electric heater will operate.  

.3 The temperature of the room is provided to the BAS, viewable by operator. An alarm 
is generated to alert operator when temperature goes below 12°C (adjustable).  

.13 Generator Delay 

.1 Upon power outage, BAS receives transfer switch signal and immediately disables the 
following mechanical equipment: humidifier HUM, mechanical room electric heater 
EUH-1. After 5 seconds of receiving the transfer switch signal, the abovementioned 
equipment can be enabled again. 

.14 Domestic Hot Water System 

.1 There is no direct BAS connection available for the heat pump hot water heaters. BAS 
monitors temperature at domestic hot water tank via temperature sensors at hot water 
piping outlets. If the water temperature goes below 40°C (105°F) (operator adjustable), 
then the BAS alerts the operator there is a problem with the corresponding tank, either 
HPWH-1.1 or HPWH-1.2. 

.2 The BAS monitors the outlet temperature after the master thermostatic mixing valve. If 
that temperature goes over 10°C (operator adjustable) out of range above or over 20°C 
(operator adjustable) below the thermostatic set point temperature (adjustable by 
operator), the operator is alerted that there is a problem with the thermostatic mixing 
valve. 

.3 The BAS monitors the recirculation hot water temperature via temperature sensor. If 
the temperature goes below 32°C (90°F), operator adjustable, the recirculation pump 
P-DHWR starts and runs until the return temperature reaches at least 43°C (110°F), 
operator adjustable. 

.15 Trending 

.1 Provide hourly trending of measured temperatures at each thermostat (Crew Lounge, 
Medical Storage room, Write-Up Room, IT Room, Vehicle Bay, Mechanical room (and 
relative humidity at Vehicle Bay, Crew Lounge and Write-Up Room). 

.2 Provide hourly trending of outdoor air temperature. 
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2.2  RECOMMENDED BASELINE SETPOINTS 

Occupied  

  

Heating  Cooling 

Temperature 

Setpoint 

Relative 

Humidity  

Temperature 

Setpoint 

Relative 

Humidity  

Crew Lounge / Living Area 22°C 30% 24°C 50% 

Vehicle Bay 18°C - - - 

IT Room Air Conditioning  - - 22°C - 

Medical Storage Room 20°C - 25°C - 

Vestibule Heater 15°C - - - 

Mechanical Room 15°C - 35°C - 

     
 

PART 3 EXECUTION  

NOT USED. 

 

 END OF SECTION  
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