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AGRICULTURE AND AGRI-FOOD CANADA RESEARCH CENTER

HVAC CONTROL SEQUENCE

AIR FLOWS

71 The total airflow of all the [ab and office systems shall be calculated using a total air flow method. The
area will be balanced using the total exhaust airflow on each wing compared with the total supply of AHU-
8,9, 10, 11, 12, and 13, Each floor will be individually calculated to ensure that the areas are properly
balanced.

LABORATORY MODE CONTROL

 Laboratory systems will operate in one of the following modes:
o UNOCCUPIED
o OCCUPIED
o FUME HOOD OVER-RIDE
o Each laboratery system has it's own individual time schedule. The time schedules are set by
PARC as per individual occupancy requirements. '

OCCUPIED MODE
0 Occupied mode is enabled when the DDC weekly schedule is on and upon the activation of the occupancy
button on the room temperature sensor.

O Once enabled, the general exhaust system(s) and dual duct box system({s) open to their specified air
flows. The supply air temperature will modulate to satisfy the space temperature set point.

The space temperature will be maintain between a dead band of +/- .5°C, and is operator adjustable.

If the space has a fume hood(s), and the occupied/unoccupied switch on the hood is in the occupied
position, the fume hood is set at spedified maximum air flow. The general exhaust system(s) and dual
duct box system(s) air flows are adjusted to the specified air flows.

When the switch on the fume is in the unoccupied mode position, the fume hood is set at specified
minimum air flow and the general exhaust system (s} and dual duct box system(s) revert back to their
occupied air flows.

Ood

[}

UNOCCUPIED MODE

0 Unoccupied made is enabled whenever the DDC weekly schedule is off and the fume hood switch is in the
unoccupied mode position.

0 The air flows from the general exhaust system(s) and dual duct box system(s) are set to minimum air
flows.

7 The space temperature will be maintain between a dead band of +/- 3°C, and is operator adjustable.

UNCCCUPIED OVER-RIDE MODE

O When ever the lab is in unoccupied mode and when the occupied/uneccupied switch on the fume hood is
turned to cccupied, the exhaust and supply air system will revert to the occupied mode and operate as
per the occupied sequence.

21 When the switch is turned to unoccupied, the systems revert back to unoccupied mode operation.

FUME HOOD OVER-RIDE MODE

0 When ever the emergency switch on the fume hood monitor is activated, the monitor will over ride the
fume hood exhaust valve so it is at maximum scheduled exhaust flow. The supply air to the lab is over
tidden to maximum schedule air flow regardless of the mode of operation.
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AGRICULTURE AND AGRI-FOOD CANADA RESEARCH CENTER

HVAC CONTROL SEQUENCE

INDIVIDUAL DUAL DUCT BOX MODE CONTROL

O Dual duct box system will operate in one of the following modes:
o UNOCCUPIED
o OCCUPIED
o Each laboratory system has it's own individual time schedule. The time schedules are set by
PARC as per individual occupancy requirements.

OCCUPIED MODE

T Occupied mode is enabled when the DDC weekly schedule is on and upon the activation of the occupancy
button on the room temperature sensor.

0 Once enabled dual duct box system(s) open to their specified air flows. The supply air temperature will
modulate to satisfy the space temperature set point.

O The space temperature dead band will be maintain between a dead band of +/- .5°C, and is operator
adjustable.

UNOCCUPIED MODE

0 Unoccupied mode is enabled whenever the DDC weekly schedule is off or the over-ride time period from
unoccupied to occupied mode has expired.

L The air flows from the dual duct box system are set to minimum air flows.

O The space temperature will be maintain between a dead band of +/- 3°C, and is operator adjustable.

GEV-2244 & GEV-2255

O Air flow proving switches install the exhaust duct will provide a alarm signal to the DDC system in the
event of no air flow at the GEV.

GLYCOL HEAT RECOVERY SYSTEM

0 The glycol pumps P-34 (AH-8) and P-35 (AH-11) are started by the DDC system and operate continuously
when ever the outdoor air temperature drops below 4°C and turned off above 8°C,

7 During winter operation, the frost control valves are operated by the DDC system as required to maximize
the recovered heat from the exhaust air system. As the glycol temperature leaving a HEC coil starts to
approach 2°C or the supply air temperature of the associated AHU approaches 12.7°C the associated frost
control valve will bypass the HEC coll.

AHU-8 AND AHU-11 {COLD DECK)

The air handling units normally operate continuously.

The supply air fans on AHU-8 and 11 are each controlled by variable frequency drives. The VFD's are
modulated simultaneously to maintain the supply air flow at a supply air pressure set-point, based upon
input from the averaged duct static air pressure sensors on each system. In the event of loss of
communication to either control panel or supply air fan failure, the operating air handler maintains the
supply air flow at a supply air static pressure set-point, based upon input from it’s own duct static air
pressure sensor.

When the outdoor air temperature is above 13°C, the heat recovery coil valve is closed.

The cooling coil control valve is opened manually to 100% by PARC operators when required.
Programming is in place to control the valve automatically to maintain a leaving air temperature of 12°C.

i When the outdoor air temperature is below 12°C , the heating coil valve is modulated to temper the

ventilation alr to maintain a leaving air temperature of 12°C.,

0 Heating coil pump is started when and operates continuously when ever the outdoor air temperature

drops below 12°C and turned off above 13°C.

OO
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AGRICULTURE AND AGRI-FOOD CANADA RESEARCH CENTER

HVAC CONTROL SEQUENCE

0 When the low temperature thermostat trips on low supply air temperature, the supply air fan is turned off,
the outdoor air damper is closed, heating control valve is fully opened and the heating coil pump is
started.

AHU-9 AND AHU-12 {HOT DECK)

(0 The air handling units normally operate continuously.

O The supply air fans on AHU-9 and 12 are each controlled by variable frequency drives. The VFD’s are
modulated simultaneously to maintain the supply air flow at a supply air pressure set-point, based upon
input from the averaged duct static air pressure sensors on each system. In the event of loss of
communication to either control panel or supply air fan failure, the operating air handler maintains the
supply air flow at a supply air static pressure set-point, based upon input from it's own duct static air
pressure sensor.

0 The supply air fan variable frequency is modulated by the DDC system to maintain the supply air flow at a
supply air static pressure set-point, based upon input from a duct static air pressure sensor.

0 When the outdoor air temperature is above 20°C, the pre-heat coil and heating coil valves are closed.

0 When the outdoor air temperature Is below 20°C , the pre-heat coil and heating coil valves are modulated
to temper the ventilation air to maintain a leaving air temperature of 35°C.

3 Heating coil pump is started when and operates continuously when ever the outdoor air temperature
drops below 12°C and turned off above 13°C.

0 When the low temperature thermostat trips on low supply air temperature, the supply air fan is turned off,
the outdoor air damper is closed, heating control valves are fully opened and the heating coil pump is
started,

AHU-10 AND AHU-13 (VAV AHU'’S)

0 The air handling units are designed to provide 12.7°C air to the perimeter VAV boxes.

O The supply air fans on AHU-10 and 13 are each controlled by variable frequency drives. The VFD's are
modulated simultaneously to maintain the supply air flow at a supply air pressure set-point, based upon
input from the averaged duct static air pressure sensors on each system. In the event of loss of
communication to either control panel or supply air fan failure, the operating air handler maintains the
supply air flow at a supply air static pressure set-point, based upon input from it's own duct static air
pressure sensor.

O When the outdoor air temperature is below 12°C, the associated heating coil pump is started and the
heating coil valve is modulated to temper the ventilation air to maintain a leaving air temperature of 12.7
°C.

O When the outdoor air temperature is above 15°C, heating coil circulating pump is turned off and the
heating coil valve is closed. The cooling coil valve is modulated to maintain a leaving air temperature of
12.7°C.

O On unit startup when the supply air fan indicates operating status, the mixed air dampers slowly ramp
open to the minimum outdoor air position, else they remain at full recirculation air position. Once the
mixing dampers are at minimum position, thay are then allowed modulate to maintain the supply air
temperature at set-point. Should the outdoor air temperature be unsuitable for cooling purposes, the
mixing dampers are modulated to their minimum position and remain at this position until either the unit
is turned off or the outdoor air temperature is suitable for cooling purposes. Should the mixed air
temperature start to get to cold, the mixed air controller starts to close off the amount of outdoor air
introduced into the system

O If AHU-10 supply air fan status indicates fan operation, then RF-3's VFD is enabled to operate and is
modulated to control the return air flow to a set-point. This set-point is a calculated value is based upon
total supply air flow, a multiplier and the number of return air fans operating.
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AGRICULTURE AND AGRI-FOOD CANADA RESEARCH CENTER

HVAC CONTROL SEQUENCE

O If AHU-13% supply air fan status indicates fan operation, then RF-5 ‘s VFD is enabled to operate and is
modulated to control the return air flow to a set-point. This set-point is a calculated value is based upon
total supply air flow, a multiplier and the number of return air fans operating.

(1 When the low temperature thermostat trips on low supply air temperature, the supply air fan is turned off,
the return air fan, the mixing air dampers are closed, heating control valve is fully opened and the heating
coil pump is started.

FC-1 (MAKE UP AIR UNIT IN PENTHOUSE)

Make up air unit FC-1 is designed to provide 10°C supply air.

The supply air fan on FC-1 is controlled by a variable frequency drive, and this VFD is modulated as
required to slightly pressurize the penthouse.

Exhaust fans EF-75, 76, 77 run continuously.

When the outdoor air temperature is below 10°C, pump P-60 is started and runs continuously and the two
way control valve serving the heat exchanger is modulated as required to maintain the leaving supply air
at set-point.

0 When the outdoor air temperature is above 11°C, pump P-60 is turned off and the two way control valve

is closed.

T When the unit is turned off the outdoor air damper is dosed.

11 When the low temperature thermostat trips on low supply air temperature, the supply air fan is turned off,

the outdoor air damper is closed, heating control valve is fully opened and the heating coil pump is

started. A manual reset of the low limit thermostat is required bring the unit back into operation.

0O

-

HEATING PUMPS

11 Heating pump P-45 is manually cortrolled by PARC operators and monitored by the DDC system.
0 Heating pump P-55 is manually controlled by PARC operators and monitored by the DDC system.

HUMIDIFIERS

Humidifiers are controlled by duct mounted humidistats.

Duck mounted humidity sensor located in RF-3 ducting is used to control humidifier H-1 for AHU-10.

Duct mount humidity sensor located in RF-5 ducting is used to control humidifier H-2 for AHU-13.

The average measured humidity from the east (old R/A) duct mounted humidistat and the east G/E duct
mounted humidistat will be used to controt AHU-8 and AHU-9 humidifiers in parallel.

The average measured humidity from the west (old RfA} duct mounted humidistat and the west G/E duct
mounted humidistat will be used to-control AHU-11 and AHU-12 humidifiers in parallel.

oOoooOono

]

Humidifier Operating Mode

O A hard wired air flow proving switch installed in the supply air duct will disable the associated humidifier
from operating whenever no air flow is being sensed.

A hard wired high limit humidistat installed after the steam manifold in the supply air ducting will disable
the humidifier from operating and send an alarm signal to the DDC system upon detecting humidity levels
above the humidistat’s set-point.

1 Input from the duct mounted humidistats is used to reset the associated supply air humidity set-point up
or down as required. The reset control will not be permitted to raise the supply air humidity set-point
beyond an operator adjustable Maximum S/A Humidity Set-point.

The DDC system monitors the supply air humidity, should the supply air humidity rise above a High S/A
Humidity Alarm Set-point, the associated humidifier is turned off.

[

]
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AGRICULTURE AND AGRI-FOOD CANADA RESEARCH CENTER

HVAC CONTROL SEQUENCE
LABORATORY EXHAUST FANS (LEF-1, 2. 3)

0 Oninitial start up, restart due to power failure or return to normal power, see sequences EMERGENCY
SHUTDOWN AND AUTO RESTART elsewhere in this section.

O Each of the LEF fans has a discharge velocity sensor installed on them. The velocity sensor will provide an
input to the DDC system which in turn will modulate the outdoor air damper in the exhaust plenum at the
base of the LEFs, to maintain a minimum velocity of 3000 FPM,

1 Duct static pressure sensors at the general exhaust ducts shall modulate their associated dampers to
maintain the duct static pressure at  -450 Pa in the west side exhaust ducting and -725 Pa in the east side
exhaust dudting.

Hard wired pressure sensor in the LEF plenum and one in each of the exhaust ducts will shut down all the
LEFs, whenever the pressure in the LEF plenum exceeds -5” WC or the pressure in either of the exhaust
ducts exceeds 3.8"WC. Each of the 3 pressure switches have their own manual reset button and indicating
light located con the exterior of the DDC panel enclosure controlling the LEFs. The indicating light will
illuminate indicating which pressure switch has tripped and it's associated manual reset button must be
pressed before the LEFs will re-start.

O Upon any fan failure, the DDC system will generate an alarm at the terminal.

O The DDC system monitors the HAND/OFF/AUTO switches for all the 3 LEFs. The DDC system is sent a

signal when the HAND/OFF/AUTO switch is in the AUTO position.

0 An LEF VFD can be operated in by-pass mode by either turned the associated by-pass switch on the VFD
to the ON position, or by manually turning the associated DDC control point ON.

0 Current sensors are installed on each of the LEF motors which provide operating feed back to the DDC
system. This allows monitoring of the LEFs when in by-pass mode and normal operating mode.,

[}

EMERGENCY SHUTDOWN AND AUTO RESTART

AUTO RESTART AFTER LOSS OF BUILDING POWER OR RETURN TO NORMAL POWER

0 On aloss of building power or return to normal power, the DDC system turns off the control points for
AHU-1 to 13 and the LEFs.

(] After 20 sec. on a loss of building power or return to normal power, the DDC system enables AHU-3 to
operate.

O After 60 sec. on a loss of building power or return to normal power, the DDC system enables AHU-4 to
operate.

O After 90 sec. on a loss of building power or return to normal power, the DDC system enables AHU-6, 10,
13 to operate,

0 After 120 sec. on a loss of building power or return to normal power, the DDC system enables AHU-1, 2,
5, 7 to operate,

O After 300 sec (5 min.}), the DDC system enables AHU-9 and AHU-11 to operate.

~ O If AHU-9 and AHU-11 have been operating for 30 sec., the DDC system enables the LEF fans and they are

ramped up to their minimum speed of 66%. The bypass damper is modulated as required.
0 If AHU-9 and AHU-11 have been operating for 60 sec., the DDC system enables AHU-8 and AHU-12 and
the LEFs fans are allowed to reach thelr maximum speed.

EXHAUST FANS

0 EF-105 is controlled and monitored by the DDC system. The exhaust fan Is turned on manually through
the DDC system and operates continuously. Fan operation is monitored by a current sensor and should
the values be out of normal operating parameters or no current reading, the DDC system will create an
alarm at the DDC terminal and start audible and visual alarm in Vestibule 2250 and the corridor.

0 EF-32 and 40 are controlled by the DDC system (existing points). The exhaust fans are now monitored by
current sensors and should the values be out of normal operating parameters, an alarm is generated at
the DDC terminal.
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AGRICULTURE AND AGRI-FOOD CANADA RESEARCH CENTER

HVAC CONTROL SEQUENCE
253 [ EF-74is controlled by the DDC system from an input from a on/off switch mounted on the fume hood. If
254 the switch is off, the exhaust fan operates on low speed. If the switch is on, the exhaust fan operates on
255 high speed. The exhaust fan is menitored by a current sensors installed on the low and high speeds and
256 should the values be out of normal operating parameters, an alarm is generated at the DDC terminal.
257 O EF-62is controlled by the DDC system from an input from a on/off switch mounted on the fume hood. If
258 the switch is off, the exhaust fan is turned off. If the switch s on, the exhaust fan is turned on. The
259 exhaust fan is monitored by a current sensor and should the values be out of normal operating
260 parameters, an alarm is generated at the DDC terminal.
261
262
263
264
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