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4.1.

1 2 S 5 6 7/ 8 9
General: The air handling unit (AHU) and exhaust fan
(EF) shall be managed for automatic operations Steady—State Operations (DSP Control): During
through the energy control center (ECC). The variable steady—state operations, the supply fan VFD shall
frequency drive (VFD) switch for the supply fan shall modulate the fan speed accordingly to maintain the
be kept in the AUTO position. The HAND and OFF DSP setpoint. EXHAUST FAN
positions shall be used for maintenance only. e CXHAUST AIR

System Stop: Prior to the system being commanded
to start, the ventilation control, discharge air
temperature (DAT) control, and duct static pressure
(DSP) control shall be suspended. The minimum
outdoor air (OA) damper shall be fully closed. The
associated smoke dampers shall be closed. The
return air (RA) damper shall be fully open. The
chilled water (CHW) valve shall be fully closed. The
supply fan shall be deactivated.

System Start: Once commanded to start, the
associated smoke dampers are to be fully opened
and proven. Once proven, the supply fan shall start
and ramp up to its minimum speed and hold for an
operational time delay (OTD) of 5 minutes. During
the OTD, the CHW control valve shall increase its
position to maintain the initial DAT setpoint. Once the
OTD has been completed, ventilation control, DAT
control, and DSP control shall be released for
standard operations.

Steady—State Operations (Ventilation Control): During
steady—state operations, the OA and RA control
dampers shall modulate in sequence to maintain the
OA flow setpoint.

Increased Loading: If the OA flow has decreased
to below its setpoint, the OA damper shall
increase its position accordingly to maintain the
OA flow setpoint. If the OA damper is fully open,
the RA damper shall decrease its position to a
minimum of 50% to maintain the OA flow
setpoint.

4.2. Decreased Loading: If the OA flow has increased

6.1.

Increased Loading: If the DSP has decreased to
below its setpoint minus its deadband, the supply
fan shall increase its speed accordingly to
maintain the DSP setpoint.

©6.2. Decreased Loading: If the DSP has increased to

above its setpoint plus its deadband, the supply
fan shall decrease its speed accordingly to
maintain the DSP setpoint.

6.3. Setpoint Management: The DSP setpoint shall be

6.

6.

8.1.

automatically reset based on air terminal unit
(ATU) damper commands to minimize the energy
consumption of the supply fan.

3.1, Reset Up: If 5 of the associated ATUs have
increased their damper commands to above
90% for 5—minutes, the DSP setpoint shall be
reset up at a rate of 0.1 In—WC per minute.

3.2. Reset Down: If all of the associated ATUs
have decreased their damper commands to
below 807% for 5—minutes, the DSP setpoint
shall be reset down at a rate of 0.1 in—WC
per minute.

Exhaust Fan Operations: The associated exhaust fan
shall be interlocked with the operation of the AHU.

Emergency Operations: Upon detection of any of the
following emergency conditions, the ECC shall be
notified based on its reporting delay.

Filters Loading Limit: If either of the filter
sections reach their upper limit differential
pressure sensor value for at least 5—minutes, the
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to above oitS Setp(?int, the OA damper S.holl. filters are dirty and need to be changed. AHU SYSTEM 1/0 POINTS LIST SYSTEM OUTPUTS SYSTEM INPUTS GENERAL INSTRUCTIONS
decrease its position accordingly to maintain
the OA flow setpoint. If the RA damper is not 8.2.  Supply Fan Failure Condition: If the command for BINARY ANALOG BINARY ANALOG SOFTWARE RESPONSES
fully open, the RA damper shall increase to its the supply fan's operation is in conflict with its
fully—opened position before the OA damper operational status for at least S5—minutes, the _ z
position decreases. supply fan has failed. Deactivate the unit and Z = |2
exhaust fan. _ - | = = oS
Steady—State Operations (DAT Control): During 2 R - 5 w || & SRR E
steady—state operations, the CHW control valve shall 8.3. Exhaust Fan Failure Condition: If the command 5 213 o « L 518 elyle|ls <8
modulate its position accordingly to maintain the DAT for the exhaust fan’s operation is in conflict with © 3 lolo = Slol, sla 31352 % LS
setpoint. its operational status for at least 5—minutes, the o | & o|E|S |9 & D2]3 diwig|glo|< 3 Z
exhaust fan has failed. Deactivate the unit and S |8 z I I s z o |2 e O3
5.1. Increased Loading: If the DAT has increased to AHU. 10| m Sle|<|< m L] Jd|< S| |8a|FIE o 3
above its setpoint plus its deadband, the CHW NENELE MNEEE N < 2EEE 326 lela],]
valve shall increase its position accordingly to 8.4. High—Limit Return Air Relative Humidity: If the RA - Z [ & SlE|G|& Cl2|Z H a|E|S|E % G| & % i % O
maintain the DAT setpoint. relative humidity sensor value increases to above SYSTEM COMPONENTS: D# <lalz|& o § 4| & = I I 518 |E & a3 |5la|lal|=]s E NOTES:
its upper limit for at least 10—minutes, the DAT ' Sl e I » ©1° Il B Ller]e Sl il I I Il Bl B i
5.2. Decreased Loading: If the DAT has decreased to setpoint control shall be suspended and the DAT OUTDOOR AIR RELATIVE HUMIDITY 01 o o —
below its setpoint minus its deadband, the CHW setpoint shall be immediately set to its minimum
valve shall decrease its position accordingly to value and remain until the RA relative humidity OUTDOOR AR TEMPERATURE 02 ® ® B
maintain the DAT setpoint. decreases to below the upper limit minus 57%. OUTDOOR AIR DAMPER 03 ® ® —
9.3. Setpoint Management: The DAT setpoint shall be 8.5. Low—Limit Mixed Air Temperature Condition: If the OUTDOOR AIR FLOW 04 ® ® -
automatically reset to minimize the consumption mixed air temperature sensor value decreases to RETURN AIR DAMPER 05 ® ® _
of CHW flow. below its lower limit for at least 5—minutes, an
impending freezing condition approaches. Upon RETURN AIR TEMPERATURE 06 o [ -
o9.3.1. Reset Up: If the CHW control valve command activation of the low—Ilimit temperature switch, —
has increased to its scheduled upper—Ilimit immediately deactivate the unit. RETURN AIR RELATIVE HUMIDITY 07 ® ® B B HIGH=60% RH
reset control value for 5—minutes, the DAT PRE FILTERS DIFFERENTIAL PRESSURE 08 ® e o HIGH=1.0 IN WC, LOW=0.25 IN WC
setpoint shall be reset down at a rate of 1 8.6. High Discharge Static Pressure Condition: Upon
deg per S—minutes. activation of the discharge air pressure switch, MIXED AR TEMPERATURE 09 ® ® ® L AN MIN SETPOINT=45 DEG F
535 Reset Down: If the CHW control valve immediately deactivate the unit. MIXED AIR TEMPERATURE LOW LIMIT SWITCH | 10 ® oo SETPOINT=38 DEG F
command has decreased to its scheduled 8.7. Smoke Detection: Upon detection of smoke in the COOLING COIL CONTROL VALVE 11 [ ® -
lower—limit reset control value for S5—minutes, system by any of its smoke detectors, the unit _
the DAT setpoint shall be reset up at a rate shall automatically deactivate through the fire SUPPLY FAN VFD (START/STOP) 2 |® bt
of 1 deg per 5—minutes. alarm system. SUPPLY FAN VFD (STATUS) 13 ® L BN J —
SUPPLY FAN VFD (SPEED CONTROL) 14 ® o -
FINAL FILTERS DIFFERENTIAL PRESSURE 15 o L NN HIGH=1.5 IN WC, LOW=0.25 IN WC
FAN DISCHARGE AIR TEMPERATURE 16 o o INITIAL=55, UPPER=60, LOWER=52 DEG F
SUPPLY AIR STATIC PRESSURE 17 o [ L AN SETPOINT=3.0 IN WC
SMOKE DAMPER END SWITCH 18 o o -
SUPPLY DUCT STATIC PRESSURE 19 o ® INITIAL=1.50, UPPER=2.0, LOWER=1.0 IN WC
EXHAUST FAN (START/STOP) 20 | @ [ -
EXHAUST FAN (STATUS) 21 o L BN -
SMOKE DETECTOR STATUS 22 o L BN -
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1. General: The air handling unit (AHU) and exhaust fan General: The air handling unit (AHU) and exhaust fan (EF) shall be managed for automatic operations through the energy control center (ECC). The variable frequency drive (VFD) switch for the supply fan shall be kept in the AUTO position. The HAND and OFF positions shall be used for maintenance only. 2. System Stop: Prior to the system being commanded System Stop: Prior to the system being commanded to start, the ventilation control, discharge air temperature (DAT) control, and duct static pressure (DSP) control shall be suspended. The minimum outdoor air (OA) damper shall be fully closed. The associated smoke dampers shall be closed. The return air (RA) damper shall be fully open. The chilled water (CHW) valve shall be fully closed. The supply fan shall be deactivated. 3. System Start: Once commanded to start, the System Start: Once commanded to start, the associated smoke dampers are to be fully opened and proven. Once proven, the supply fan shall start and ramp up to its minimum speed and hold for an operational time delay (OTD) of 5 minutes. During the OTD, the CHW control valve shall increase its position to maintain the initial DAT setpoint. Once the OTD has been completed, ventilation control, DAT control, and DSP control shall be released for standard operations.  4. Steady-State Operations (Ventilation Control): During Steady-State Operations (Ventilation Control): During steady-state operations, the OA and RA control dampers shall modulate in sequence to maintain the OA flow setpoint. 4.1. Increased Loading: If the OA flow has decreased Increased Loading: If the OA flow has decreased to below its setpoint, the OA damper shall increase its position accordingly to maintain the OA flow setpoint. If the OA damper is fully open, the RA damper shall decrease its position to a minimum of 50% to maintain the OA flow setpoint.  4.2. Decreased Loading: If the OA flow has increased Decreased Loading: If the OA flow has increased to above its setpoint, the OA damper shall decrease its position accordingly to  maintain maintain the OA flow setpoint. If the RA damper is not fully open, the RA damper shall increase to its fully-opened position before the OA damper position decreases. 5. Steady-State Operations (DAT Control): During Steady-State Operations (DAT Control): During steady-state operations, the CHW control valve shall modulate its position accordingly to maintain the DAT setpoint. 5.1. Increased Loading: If the DAT has increased to Increased Loading: If the DAT has increased to above its setpoint plus its deadband, the CHW valve shall increase its position accordingly to maintain the DAT setpoint. 5.2. Decreased Loading: If the DAT has decreased to Decreased Loading: If the DAT has decreased to below its setpoint minus its deadband, the CHW valve shall decrease its position accordingly to maintain the DAT setpoint. 5.3. Setpoint Management: The DAT setpoint shall be Setpoint Management: The DAT setpoint shall be automatically reset to minimize the consumption of CHW flow. 5.3.1. Reset Up: If the CHW control valve command Reset Up: If the CHW control valve command has increased to its scheduled upper-limit reset control value for 5-minutes, the DAT setpoint shall be reset down at a rate of 1 deg per 5-minutes. 5.3.2. Reset Down: If the CHW control valve Reset Down: If the CHW control valve command has decreased to its scheduled lower-limit reset control value for 5-minutes, the DAT setpoint shall be reset up at a rate of 1 deg per 5-minutes. 6. Steady-State Operations (DSP Control): During Steady-State Operations (DSP Control): During steady-state operations, the supply fan VFD shall modulate the fan speed accordingly to maintain the DSP setpoint. 6.1. Increased Loading: If the DSP has decreased to Increased Loading: If the DSP has decreased to below its setpoint minus its deadband, the supply fan shall increase its speed accordingly to maintain the DSP setpoint. 6.2. Decreased Loading: If the DSP has increased to Decreased Loading: If the DSP has increased to above its setpoint plus its deadband, the supply fan shall decrease its speed accordingly to maintain the DSP setpoint. 6.3. Setpoint Management: The DSP setpoint shall be Setpoint Management: The DSP setpoint shall be automatically reset based on air terminal unit (ATU) damper commands to minimize the energy consumption of the supply fan. 6.3.1. Reset Up: If 3 of the associated ATUs have Reset Up: If 3 of the associated ATUs have increased their damper commands to above 90% for 5-minutes, the DSP setpoint shall be reset up at a rate of 0.1 in-WC per minute. 6.3.2. Reset Down: If all of the associated ATUs Reset Down: If all of the associated ATUs have decreased their damper commands to below 80% for 5-minutes, the DSP setpoint shall be reset down at a rate of 0.1 in-WC per minute. 7. Exhaust Fan Operations: The associated exhaust fan Exhaust Fan Operations: The associated exhaust fan shall be interlocked with the operation of the AHU. 8. Emergency Operations: Upon detection of any of the Emergency Operations: Upon detection of any of the following emergency conditions, the ECC shall be notified based on its reporting delay. 8.1. Filters Loading Limit: If either of the filter Filters Loading Limit: If either of the filter sections reach their upper limit differential pressure sensor value for at least 5-minutes, the filters are dirty and need to be changed. 8.2. Supply Fan Failure Condition: If the command for Supply Fan Failure Condition: If the command for the supply fan's operation is in conflict with its operational status for at least 5-minutes, the supply fan has failed. Deactivate the unit and exhaust fan. 8.3. Exhaust Fan Failure Condition: If the command Exhaust Fan Failure Condition: If the command for the exhaust fan's operation is in conflict with its operational status for at least 5-minutes, the exhaust fan has failed. Deactivate the unit and AHU. 8.4. High-Limit Return Air Relative Humidity: If the RA High-Limit Return Air Relative Humidity: If the RA relative humidity sensor value increases to above its upper limit for at least 10-minutes, the DAT setpoint control shall be suspended and the DAT setpoint shall be immediately set to its minimum value and remain until the RA relative humidity decreases to below the upper limit minus 5%. 8.5. Low-Limit Mixed Air Temperature Condition: If the Low-Limit Mixed Air Temperature Condition: If the mixed air temperature sensor value decreases to below its lower limit for at least 5-minutes, an impending freezing condition approaches. Upon activation of the low-limit temperature switch, immediately deactivate the unit. 8.6. High Discharge Static Pressure Condition: Upon High Discharge Static Pressure Condition: Upon activation of the discharge air pressure switch, immediately deactivate the unit. 8.7. Smoke Detection: Upon detection of smoke in the Smoke Detection: Upon detection of smoke in the system by any of its smoke detectors, the unit shall automatically deactivate through the fire alarm system. 
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