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RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-101 

The variable volume air handling unit consists of a mixed air section with outdoor air, exhaust air and return air 
dampers, pre-filter, chilled water cooling coil, hot water pre-heating coil, supply and return fans with variable frequency 
drives. The unit is DDC controlled using electric octuotion. 

The air handling unit is scheduled for automatic operation on o time of day basis for Occupied and Unoccupied modes. 
Within the Occupied mode, the system can enter the Warm-Up mode when the spoce temperature is below set point or 
the Cool-Down mode when the space temperature is above net point. (Since the terminol boxes are currently 
pneumatically controlled, one or more space temperature sensors need to be installed in representative areas.) The 
system stays In the Warm-Up or Cool-Down mode until the mode set point is satisfied. Within the Unoccupied mode. 
Night Heating is available when the space temperature drops below 657F and Night Cooling is available when the space 
temperature rises above 85?F. The latest start time is the scheduled occupancy for the space. 

The air handling unit operates in Occupied, Worm-Up, Cool-Down, Unoccupied, Night Heating, Night Cooling, and Safety 
modes as shown below. All suggested set points and settings ore adjustable. 

Whenever the supply fan is de-energized, as sensed by the status switch, the return Ion shall be de-energized, the 
outside and relief air dampers shall be closed, the return air damper shall be open, and the heating and cooling valves 
shall be closed. 

OCCUPIED MODE 

Static Pressure and Building Pressurization Control 
The supply fan shall be energized and the Ion speed is modulated in order to maintain the measured static pressure at 
the sensor (as sensed at least two-thirds of the way downstream of the supply fan in the longest or most critical duct) 
at as set point. The static pressure set point shall reset linearly based on outside air dry bulb temperature =cording to 
a simple table statement. 

Whenever the supply fan is energized, the return ton shall be energized. The return fan speed is modulated to maintain 
a fixed offset from the supply tan speed. The return ton variable frequency drive modulotes to maintain the differential 
CFM set point to maintain o positive building pressure differential. The supply am to retum CFM differential set point Is 
0 CPU if the outside air damper is closed. 

Upon initial startup of the air handling system the supply and return Ion speed slowly romps to the desired static 

pressure set point. Upon shutdown of the air handling system the supply ond return ion variable frequency drives are 
stopped and the speed signal shall go to zero speed. 

Economizer Control 
When outside air entholpy or temperature Is determined to be greater than return air enthalpy or temperature, the 
outside air dry bulb temperature is greater than 75T, or the mixed air temperature is less than 45'F. the economizer 
mode is disabled. The outside air damper is set at Its minimum occupied position, the return air domper is fully opened, 
and the relief air damper is fully closed. 

When outside air enthalpy and temperature are determined to be less than return air enthalpy arid temperature by a 
predetermined offset, economizer mode is enabled. When enabled, the outside air, return air, and relief air dampers 
operate In conjunction to attempt to maintain the discharge air temperature two degrees below its set point. 

CHW and HHW Valve Control 
The chilled water valve modulates to r00101010 the discharge air temperature at Its set point. 
The preheat valve modulates to maintain the discharge air temperature at 457F. independent of discharge air temperature 
set point. 

The discharge air temperature set point is increased incrementally when supply lan speed falls below 50%, and is 
decreased incrementally when supply fan speed rises above 7= The upper and lower limits of allowable temperature set 
points vary by AHU. 
When outside air dew point temperature is above 557F, the discharge alr temperature net point should not exceed 577F. 

Warm-Up Mode 
The supply and return fans start. The mixing dampers are positioned for 100% return, the cooling coil valve remains 
closed. The heating coil valve modulates to maintain the supply air temperature set point. If time reaches the latest 
start time during the Worm-Up mode, the outdoor air damper opens to its minimum position. 

During worm-up mode, the supply ton VTD speed is controlled to maintein duct static pressure set point. but On upper 
limit of 80% speed is placed on the WD. The return fan WD speed controls to a CF1A differential with the supply. This 
differential is set to 0 cfm when outside air damper is fully shut. 

The system is prevented from entering the Warm-Up mode more than once per day. 

Cool-Down Mode 
The supply and return fans start. The chilled water valve and preheat valve are controlled the some as in normal 
Occupied mode. Economizer control is the same as in normal occupied mode, except that the minimum outside air 
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damper position is 0% open up until time reaches the latest start time, at which time the outside air damper minimum 
position is set to its normal occupied position. 

During cool-down mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an upper 
limit of 80% speed is placed on the VFD. The return fan VFD speed controls to a CPU differential with the supply. This 
differential is set to 0 cfm when outside air damper is fully shut. 

The system is prevented from entering the Cool-Down mode more than once per day. 

UNOCCUPIED MODE 

Unoccupied Off 
The supply and return fans shall be de-energized except when operation is called for as described below. Outside air 
and relief dampers shall be closed and return air damper open. 
When the supply ton is de-energized and the mixed air temperature is less than the Mixed Air Low Temperature 
Protection Set point of 40T (odpstable), or the Low Temperature Limit trips, then the preheat coil salve shall cycle to 
maintain a mixed air temperature of 40'F (adjustable). Men the mixed air temperature Is greater than the Mixed Air 
Low Temperature Protection Set point of 42F: the heating wives shall be closed. A dead bond of 21' is given to improve 
control. 

Night Heating 
The supply and return fans start with the preheat and chilled water valves closed, the outside air and relief air dampers 
closed, and the return air damper open to maintain o minimum space temperature of 65?F. 
During Night Heating mode, the supply fan WO speed Is controlled to maintain duct static pressure set point, but on 
upper limit of 80% speed is placed on the VFD. The return Ion VFD speed controls to a 0 CFM differential with the 
supply. 

Night Cooling 
The supply and return fans start. The chilled water salve and preheat valve are controlled the some as In normal 
Occupied mode. Economizer control is the some as In normal occupied mode, except that the minimum outside air 
damper position is 0% open. 
During Night Cooling mode, the supply fan WO speed is controlled to maintain duct static pressure set point, but on 
upper limit of 80% speed is placed on the VFD. The return fon VFD speed controls to o CF1A differential with the supply. 

This differential Is set to 0 cnA when outside air damper 111 fully shut. 

SAFETY 

Discharge high static cutout, smoke detectors in the supply and return air streams, and supply and return fan VFD fault 
alarms de-energlze the supply and return fans upon activation. Under thls condition, when the outside air temperature is 
less than 45 ?F, the preheat valve modulates to maintain the mixed air temperature ot 45?F and the chilled water valve 
opens. Mien the outside air temperature is 459F or above, the preheat valve ond the chilled water valve close. The 
outside air and relief air dampers close and the return alr damper opens. 

A low temperature detector in the discharge of the heating coil de-energizes the supply and return Ions when 
temperatures below 38 degrees F (3 degrees C) are sensed. The chilled water and preheat valves open. The outside air 
and relief ow dampers close and the return air damper opens. 

Current switches are installed on the load side of the supply and return fan VFDs. The DDC system uses the switches to 
confirm the Ions are in the desired state (i.e. on Of off) and generates on alarm if status deviates from DDC start/stop 
control. The DDC system generates a VFD trouble alarm independent from the Ion status. 
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RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-103 

The variable volume air handling unit consists of a mixed air section with outdoor air, exhaust air ond return air 
dampers. pre-filter. chilled water cooling coil, hot water pre-heating coil, supply and return fans with variable frequency 
drives. The unit is DDC controlled using electric actuation. 

The air handling unit is scheduled for automatic operation on o time of day basis for Occupied and Unoccupied modes. 
Within the Occupied mode, the system can enter the Warm-Up mode when the space temperature is below set point or 
the Cool-Down mode when the space temperature is above set point. (Since the terminal boxes are currently 
pneumatically controlled, one or more space temperature sensors need to be Installed in representative areas.) The 
system stays in the Worm-Up or Cool-Down mode until the mode set point is satisfied. Within the Unoccupied mode, 
Night Healing Is available when the space temperature drops below 65?F and Night Cooling is available when the space 
temperature rises above 85?F. The latest start time Is the scheduled occupancy for the space. 

The air handling unit operates in Occupied. Worm-Up, Cool-Down, Unoccupied, Night Heating, Night Cooling, and Safety 
modes as shown below. All suggested set points and settings are adjustable. 

Whenever the supply fan is de-energized, as sensed by the status switch, the return fan shall be de-energized, the 
outside and relief air dampers shall be closed, the return air damper shall be open, and the heating and cooling valves 
shall be closed. 

OCCUPIED MODE 

Static Pressure and Building Pressurization Control 
The supply fon shall be energized and the tan speed Is modulated In order to maintain the measured static pressure at 
the sensor (as sensed at least two-thirds of the way downstream of the supply fan In the longest or most critical duct) 
at its set point. The static pressure set point shall reset linearly based on outside oir dry bulb temperature according to 
a simple table statement. 

Whenever the supply fan is energized, the return fan shall be energized. The return fan speed is modulated to maintain 
a fixed offset from the supply fan speed. The return fan variable frequency drive modulates to maintain the differential 
CrAl set point to maintain a positive building pressure differential. The supply CFAI to return CFM differential set point is 
0 CFM If the outside air damper is closed. 

Upon initial startup of the air handling system the supply and return Ion speed slowly ramps to the desired static 
pressure set point. Upon shutdown of the air handling system the supply and return fan variable frequency drives are 
stopped and the speed signal shall go to zero speed. 

Economizer Control 
When outside air entholpy or temperature Is determined to be greater than return air enthalpy or temperature, the 
outside air dry bulb temperature is greater than 75T, or the mixed air temperature is less than 457, the economizer 
mode is disabled. The outside air damper is set at its 1111111011/171 occupied position, the return air damper is fully opened, 
and the relief air damper is fully closed. 

When outside air enthalpy and temperature are determined to be less than return air enthalpy and temperature by 
predetermined offset, economizer mode is enabled. When enabled, the outside air, return air, and relief air dampers 
operate in COCIPSCtiOn to attempt to maintain the discharge alr temperature two degrees below its set point. 

CHW and HHW Wave Control 
The chilled water valve modulates to maintain the discharge air temperature at its set point. 
The preheat valve modulates to maintain the discharge air temperature at 45PF, independent of discharge air temperature 
set point. 

The discharge air temperature set point is increased incrementally when supply ion speed tolls below 509, and is 
decreased incrementally when supply fan speed rises above 70%. The upper and lower limits of allowable temperature set 
points vary by AHU. 
When outside air dew point temperature is shone 55?F, the discharge air ternperature set point should not exceed 5771'. 

Warm-Up Mode 
The supply and return fans start. The mixing dampers are positioned for 100% return, the cooling coil valve remains 
closed. The heating coil valve modulates to maintain the supply air temperature set point. If time reaches the latest 
start time during the Worm-Up mode, the outdoor air damper opens to its minimum position. 

During warm-up mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an upper 
limit of BO% speed is placed on the VFD. The return fan VFD speed controls to a CFM differential with the supply. This 
differential is set to 0 cfm when outside air damper is fully shut. 

The system is prevented from entering the Warm-Up mode more than once per day. 

Cool-Down Mode 
The supply and return fans start. The chilled water valve and preheat naive are controlled the same as in normal 
Occupied mode. Economizer control Is the same as In normal occupied mode, except that the minimum outside air 
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dumper position is DX open up until time reaches the latest start time, at which time the outside air damper minimum 
position is set to its normal occupied position. 

During cool—down mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an upper 
limit of BOX speed is placed on the VFD. The return ton VFD speed controls to o CFIA differential with the supply. This 
differential is set to 0 elm when outside air damper is fully shut. 

The system is prevented from entering the Cool—Down mode more than once per day. 

UNOCCUPIED MODE 

Unoccupied Of f 
The supply and return Ions shall be de—energized except when operation is called for as described below. Outside air 
and relief dampers shott be closed and return air damper open. 
When the supply fan is de—energlzed and the mixed air temperature is less than the Mixed Air Low Temperature 
Protection Set point of 40'F (odpstoble), or the Low Temperature Limit trips, then the preheat coil valve shall cycle to 
maintain a mixed air temperature of 401-  (adjustable). When the mixed air temperature is greater than the Mixed Air 
Low Temperature Protection Set point of 42'F; the heating valves shall be closed. A deed bond of TF is given to improve 
control. 

Night Heating 
The supply and return fans start with the preheat and chilled water valves closed. the outside air and relief air dernpers 

closed, and the return air damper open to maintain a minknum space temperature of 65?F. 
During Night Heating mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but on 
upper limit of 80% speed is placed on the 11Th. The return fan VFD speed controls to a 0 CPU differentIol with the 
supply. 

Night Cooling 
The supply and return fans start. The chilled water valve and preheat valve are controlled the some as in normal 
Occupied mode. Economizer control is the some as In normal occupied mode, except that the minimum outside air 
damper position is 0% open. 
During Night Cooling mode, the supply fan brI) speed is controlled to maintain duct static pressure set point, but an 
upper limit of BO% speed Is placed on the VFD. The return fon VFD speed controls to a CPU differential with the supply. 

This differential is set to 0 CFIA when outside air damper Is fully shut. 

SAFETY 

Discharge high static cutout, smoke detectors In the supply and return air streams, and supply and return fan VFD fault 
alarms de—energize the supply and return fans upon activation. Under this condition, when the outside air temperature Is 
less than 45 ?F. the preheat valve modulates to maintain the mixed air temperature at 45?F and the chilled water valve 
opens. When the outside air temperature Is 45?F or above, the preheat valve and the chilled water valve close. The 
outside air and relief air dampers close and the return air damper opens. 

A low temperature detector in the discharge of the healing coil de—energizes the supply and return tons when 
temperatures below 38 degrees F (3 degrees C) ore sensed. The chilled water and preheat valves open. The outside air 
and relief air dampers close and the return air damper opens. 

Current switches are installed on the load side of the supply and return fan VFDs. The DDC system uses the switches to 
confirm the fans ore in the desired state (I.e. on or off) and generates an alarm if status deviates from DDC start/stop 
control. The DOC system generates o VFD trouble alarm independent from the fon status. 
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RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-105 

The variable volume air handling unit consists of o mixed air section with outdoor air, exhaust air and return air 
dampers. pre-filter, chilled water coaling coil, hot water pre-heating coil, supply and return fans with variable frequency 
drives. The unit ix DDC controlled using electric actuation. 

The air handling unit Is scheduled for automatic operation on a time of day basis for Occupied and Unoccupied modes. 
VAthin the Occupied mode, the system con enter the Warm-Up mode when the space temperature is below set point or 
the Cool-Down mode when the spoce temperature Is above set point. (Since the terminal boxes are currently 
pneumatically controlled, one or more space temperature sensors need to be installed In representative areas.) The 
system stays In the Warm-Up or Cool-Down mode untN the mode set point Is satisfied. Within the Unoccupied mode, 
Night Hecitg is available when the apace temperature drops below 65'F and Night Cooling is amilable when the space 
temperature rises above 85?F. The latest start tirne is the scheduled occupancy for the space. 

The air handling unit operates in Occupied, Worm-Up, Cool-Down, Unoccupied, Night Heating, Night Coaling, and Safety  

modes as shown below. All suggested net points and settings ore adjustable. 

Whenever the supply fan is de-energized, as sensed by the status switch, the return Ian shall be de-energized, the 
outside and relief air dampers shall be closed, the return air damper shall be open, and the heating and cooling valves 
shall be closed. 

OCCUPIED MODE 

Static Pressure and Building Pressurization Control 
The supply fon shall be energized and the fan speed is modulated in order to maintain the measured static pressure at 
the sensor (as sensed at least two-thirds of the way downstream of the supply fan In the longest or most critical duct) 
at Its set point. The static pressure net point sholl reset linearly based on outside air dry bulb temperature according to 
o simple table statement. 

Whenever the supply Ian is energized, the return tan shall be energized. The return tan speed Is modulated to maintain 
a fixed offset from the supply fan speed. The return fon variable frequency drive modulates to maintain the differential 
UM set point to maintain o positive building pressure differential. The supply CPU to return UM differential set point is 

0 CPU if the outside air damper is closed. 

Upon initial startup of the Mr handling system the supply and return Ian speed slowly ramps to the desired static 
pressure set point. Upon shutdown of the air handling system the supply and return Ion variable frequency drives ore 

stopped and the speed signal shall go to zero speed. 

Economizer Control 
When outside air enthalpy or temperature is determined to be greater than return air enthalpy or temperature, the 
outside air dry bulb temperature is greater than 75T, or the mixed air temperature is less than 451. the economizer 
mode is disabled. The outside air damper is set at its minimum occupied position, the return air damper is fully opened. 
and the relief air damper is fully closed. 

When outside olr enthalpy and temperature ore determined to be less than return air enthalpy and temperature by a 
predetermined offset, economizer mode is enobled. When enabled, the outside air, return air, and relief air dampers 
operate in conjunction to attempt to maintain the discharge air temperature two degrees below Rs set point. 

CHW and HHW Valve Control 
The chilled water valve modulates to maintain the discharge ow temperature ot its set point. 
The preheat valve modulates to maintain the discharge air temperature ot 4571, independent of discharge air temperature 
set point. 

The discharge air temperature set point is increased incrementally when supply fan speed falls below 50%, and Is 
decreased incrementally when supply fan speed rises above 70% The upper and lower limits of allowable temperature set 
points vary by AHU. 
When outside air dew point temperature is above 55?F, the discharge air temperature net point should not exceed 5771. 

Warm-Up Mode 
The supply and return fans start. The mixing dampers are positioned for 103% return, the cooling coil valve remains 
closed. The heating coil valve modulates to maintain the supply air temperature set point. If time reaches the latest 
start time during the Worm-Up mode, the outdoor air damper opens to its minimum position. 

During worm-up mode, the supply fan VFD speed Is controlled to maintain duct static pressure set point, but an upper 
limit of BO% speed is placed on the VFD The return fan VFD speed controls to a CPU differential with the supply. This 
differential Is set to 0 cfm when outside air damper is fully shut. 

The system is prevented from entering the Worm-Up mode more than once per day. 

Cool-Down Mode 
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The supply and return fans start. The chilled water valve and preheat valve ore controlled the some as in normal 
Occupied mode. Economizer control is the scene as in normal occupied mode, except that the minimum outside air 
damper position is 0% open up until time reaches the latest start time, at which time the outside air damper minimum 
position is set to its normal occupied position. 

During cool-down mode, the supply ton VFD speed is controlled to mointoin duct static pressure set point, but on upper 
limit of 80% speed la placed on the VFD. The return fan VFD speed controls to a CFIA differential with the supply. This 
differential is set to 0 cfm when outside air damper is fully shut. 

The system is prevented from entering the Cool-Down mode more than once per day. 

UNOCCUPIED MODE 

Unoccupied Off 
The supply and return fans shall be de-energized except when operation Is called for as described below. Outside or 
and relief dampers shall be closed and return air damper open. 
When the supply fan is de-energized and the mixed air temperature is less than the Mixed Air Low Temperature 
Protection Set point of 40'F (odjustoble), or the Low Temperature Limit trips, then the preheat coil solve shall cycle to 
mognain a mixed air temperature of 401' (adjustable). When the mixed air temperature is greater than the Mixed Air 
Low Temperature Protection Set point of 421'; the healing valves shall be closed. A dead band of 21' Is given to improve 
control. 

Night Heating 
The supply and return fans start with the preheat and chilled water valves closed, the outside air and rehef or dampers 
closed, and the return air damper open to maintain o minimum space temperature of 65?F. 
During Night Heating mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an 
upper limit of 80% speed is placed on the VFD. The return fan VFD speed controls to a 0 CF1.4 differential with the 
supply. 

Night Cooling 
The supply and return fans start. The chilled water valve and preheat valve are controlled the some as in normal 
Occupied mode. Economizer control is the same as in normal occupied mode, except that the minimum outside oir 
damper position is 0% open. 
During Night Cooling mode, the supply fon WD speed Is controlled to maintain duct static pressure set point, but an 
upper limit of 80% speed is placed on the VFD. The retum ton WD speed controls to a CFM differential with the supply. 

This differential is set to 0 CPU when outside air damper Is fully shut. 

SAFETY 

Discharge high static cutout, smoke detectors in the supply and return air streams, and supply and return fan WO fault 
alarms de-energize the supply and return fans upon activation. Under this condition, when the outside air temperature is 
less than 45 ,F, the preheat valve modulates to maintain the mixed air temperature at 45?F and the chilled water valve 
opens. When the outside aW temperature is 45?F or above, the preheat valve and the chilled water valve close. The 
outside or and relief air dampers close and the return air damper opens. 

A low temperature detector in the discharge of the heating coil de-energizes the supply and return Ions when 
temperatures below 38 degrees F (3 degrees C) are sensed. The chilled water and preheat valves open. The outside air 
and relief air dampers close and the return air damper opens. 

Current switches are Installed on the load side of the supply and retum ion VFDs. The DOC system uses the switches to 
confirm the fans are In the desired stole (i.e. On Or off) and generates on alarm if status deviates from DDC start/stop 
control. The DDC system generates a VFD trouble alarm independent from the fan status. 
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V SEE VALVE SUBMITTAL 

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-107 

The variable volume air handling unit consists of o mixed air section with outdoor air, exhaust air and return air 
dampers, pre-filter, chilled water cooling coil, hot water pre-heating coil, supply and return Ions with variable frequency 
drives. The unit Is DDC controlled using electric actuation. 

The air handling unit Is scheduled for automatic operation on a time of day basis for Occupied and Unoccupied modes. 
Within the Occupied mode, the system can enter the Warm-Up mode when the space temperature is below set point or 
the Cool-Down mode when the space temperature is above set point. (Since the terminal boxes are currently 
pneumotically controlled, one or more space temperature sensors need to be Installed in representative areas.) The 
system stays in the Worm-Up or Cool-Down mode until the mode set point is satisfied. Within the Unoccupied mode. 
Night Heating is available when the space temperature drops below 65?F and Night Cooling is available when the space 
temperature rises above 85?F. The latest start time is the scheduled occupancy for the space. 

The air handling unit operates in Occupied, Worm-Up, Cool-Down, Unoccupied, Night Heating, Night Cooling, and Safety 
modes as shown below. All suggested set points and settings ore adjustable. 

Whenever the supply Inn Is de-energized, as sensed by the status switch, the return fan shell be de-energized, the 
outside and relief air dampers sholl be closed, the return air damper shall be open, and the healing ond cooling valves 
shall be closed. 

OCCUPIED MODE 

Static Pressure and Building Pressurization Control 
The supply fan shall be energized and the fan speed is modulated in order to maintain the measured static pressure at 
the sensor (as sensed at least two-thirds of the way downstream of the supply fan in the longest or most critical duct) 
at Its set point. The static pressure set point shall reset linearly based on outside air dry bulb temperature according to 
o simple table statement. 

Whenever the supply fan Is energized, the return ton shall be energized. The return fan speed Is modulated to maintain 
o Coed offset from the supply fan speed. The return fan variable frequency drive modulates to maintain the differential 
CFM set point to maintain a positive building pressure differential. The Supply CFM to return CFM differential set point Is 
0 CFM if the outside air damper is closed. 

Upon initial startup of the air hondling system the supply and return fan speed slowly romps to the desired static 
pressure set point. Upon shutdown of the air handling system the supply and return fan variable frequency drives are 
stopped and the speed signal shall go to zero speed. 

Economizer Control 
When outside air enthalpy or temperature is determined to be greater than return air enthalpy or' temperature, the 
outside air dry bulb temperature is greater than 75T, or the mixed air temperature is less than 45T, the economizer 
mode is disabled. The outside air damper is set at Its minimum occupied position, the return air damper is fully opened. 
and the relief air damper is fully closed. 

When outside air entholpy and temperature ore determined to be less than return air enthalpy and temperature by a 
predetermined offset, economizer mode is enabled. When enabled, the outside air, return air, and relief air dampers 
operate in conjunction to attempt to maintain the discharge air temperature two degrees below its set point. 

CHW and HHW Valve Control 
The chilled water valve modulates to maintain the discharge air temperature at its set point. 
The preheat valve modulates to maintain the discharge oir temperoture at 459F, independent of discharge air temperature 
set point. 

The discharge air temperature set point is increased incrementally when supply tan speed falls below 50%. and Is 
decreased incrementally when supply ton speed rises above 70X The upper and lower limits of allowable temperature set 
points vary by MU. 
When outside air dew point temperature is above 55?F, the discharge air temperature set point should not exceed 57?F. 

Warm-Up Mode 
The supply and return fans start. The mixing dampers are positioned for 100'h return, the cooling coil valve remains 
closed. The heating coil valve modulates to maintain the supply air temperature set point. If time reaches the latest 
start time during the Warm-Up mode, the outdoor air damper opens to its minimum position. 

During warm-up mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but on upper 
limit of BOX speed is placed on the VFD. The return ton VFD speed controls to a CFM differential with the supply. INK 
differential is set to 0 cfm when outside air damper is fully shut. 

The system is prevented from entering the Worm-Up mode more than once per day. 

Cool-Down Mode 
The supply and return fans start. The chilled water valve and preheat valve are controlled the same as in normal 
Occupied mode. Economizer control Is the same as in normal occupied mode. except that the minimum outside air 
damper position Is OX open up until time reaches the latest start time, of which time the outside air damper minimum 
position is set to its normal occupied position. 

During cool-down mode, the supply tan VFD speed is controlled to maintain duct static pressure set point, but an upper 
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limit of BO% speed is placed on the WD. The return fan WD speed controls to o CFIA differential with the supply. This 
differential is set to 0 elm when outside oir damper is fully shut. 

The system is prevented from entering the Cool—Down mode more than once per day 

UNOCCUPIED MODE 

Unoccupied Off 
The supply and return fans shall be dc—energized except when operation is called fax as described below. Outside air 
end relief dampers shall be closed ond return air damper open. 
When the supply fon is de—energized end the mixed air temperature Is less than the Mixed Air Low Temperature 
Protection Set point of 40'F (adjustable), or the Low Temperature Limit trips, then the preheat cot valve shot cycle to 
maintain a mixed air temperature of 40'F (adjustable). When the mixed air temperature is greater than the Mixed Air 
Low Temperature Protection Set point of 42'F; the heating valves shall be closed. A dead band of 2T is given to Improve 
control. 

Night Heating 
The supply and return fans start with the preheat and chilled water valves closed, the outside air and rebel air dampers 
closed, end the return air damper open to maintain o minimum space temperature of 65?F. 
During Night Heating mode, the supply fen WD speed Is controlled to maintain duct static pressure set point, but on 
upper limit of 80% speed is placed on the VFD. The return tan VFD speed controls to a 0 CPU differential with the 
supply. 

Night Cooling 
The supply and return fans start. The chilled water valve and preheat valve are controlled the some as in normal 
Occupied mode. Economizer metro/ is the some as in normal occupied mode, except that the minimum outside air 
domper position is 0% open. 
During Night Cooling mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but on 
upper limit of BO% speed is placed on the VFD. The return fan WD speed controls to a CFM differential with the supply. 

This differential is set to 0 CPU when outside air damper is fully shut. 

SAFETY 

Discharge high static cutout, smoke detectors in the supply and return air streams, and supply and return Ian VFD fault 
alarms de—energize the supply and return fans upon activation. Under this condition, when the outside air temperature is 
less than 45 ?F, the preheat valve modulates to maintain the mixed air temperature at 45?F and the chilled water valve 
opens. Wien the outside air temperature is 45?F or above, the preheat valve end the chilled water valve close. The 
outside air and relief air dampers close and the return air damper opens. 

A low temperature detector in the discharge of the heating coil de—energizes the supply and return fans when 
temperatures below 38 degrees F (3 degrees C) are sensed. The chilled water and preheat valves open. The outside air 
and relief air dampers close and the return air damper opens. 

Current switches are installed on the load side of the supply and retum fan VFDs. The DDC system uses the switches to 
confirm the ions are in the desired state (i.e. on or off) and generates on alarm if stotus deviates from DDC start/stop 
control. The DOC system generates a VTD trouble alarm independent from the fan status. 
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Field Mounted Devices 

At 1-3 3 GCA166.1U SIEMENS 154001 MOD(V) SR,24V, MOD 

0 SEE DAMPER SUBMITTAL 

HIE 1 1 01112101 SIEMENS 149991 SENSOR (DUCT) RH: 4-201A 

TIE 1 1 544-342-24 SIRENS 149261 FLEX AVER SIM, PT IK 01414, 24F1 PROBE 

V SEE YAM SUBMITTAL 

Economizer Control 

When outside air enthalpy or temperature Is determined to be greater thon return air entholpy or temperature, the 
outside air dry bulb temperature is greater than 75'F, or the mixed air temperature is less than 45F, the economizer 
mode is disabled. The outside air damper is set at its minimum occupied position, the return air damper is fully opened, 
and the relief air damper is fully closed. 

%%ben outside air enthalpy and temperature ore determined to be less than return air enthalpy and temperature by a 
predetermined offset, economizer mode is enabled. %Then enabled, the outside air, return air, and relief air dampers 
operate in conjunction to attempt to maintain the discharge air temperature two degrees below its set point. 
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Field Mounted Devices 

AE 1-3 3 6CA166.1U SIEMENS 154001 MOD(V) S12.24V. MED 

AE 4 1 GMA161.1P SIEMENS 154004 MOO SR 24V,62L96,PLAI 

AFS 1-2 2 222 N/A N/A N/A 

ITS 4-5 2 12Z N/A N/A N/A 

ACP 1-2 2 545-113 SIEMENS 149 277 AOP -MANSDUCER(SHORT BRAOCET) 

CS I 1 H906 VER1S 1006cul005 CURRENT SW SPUTCORE-ADJ VI/LED 

CS 2 1 222 N/A N/A N/A 

CS 3 1 10013 VEMS 1006cul005 CURRENT SW SPLITCORE-ADJ WAED 

CS 4-5 2 222 N/A N/A N/A 

D SEE DAMPER SURIMITAL 

111E 1 1 OF112101 SIEMENS 149991 SENSOR (DUCT) RH: 4-20101 

RE 1-2 2 RMU1C FUNCTIONAL MACES 1208cut013 RIB 120VAC 24VAC/DC SPOT 

RE 4 1 RN3U1C FUNCTIONAL DEMCES 1206cu1013 RIB 120VAC 24VAC/DC SPOT 

RE 6 1 RIEW1C FUNCTIONAL DEVICES 1208cut013 RIB 120VAC 24VAC/DC SPOT 

RE 1 1 N/A N/A N/A N/A 

SF 1 I N/A N/A N/A N/A 

TIE 1 1 544-342-24 SIEMENS 149261 FLEX MIR SNSR, PT 10 OHM, 24FT PROBE 

TIE 2-3 2 544-339-18 SIEMENS 149261 OCT PT SNOB, PT 10 OHM, (375), 18' PROBE 

V SEE VALVE SUBMITTAL 

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-112 

The variable volume air handling unit consists of a revived air section with outdoor air. exhaust air and return air 
dampers, pre-filter, chilled water cooling coil, hot water pre-heating coil, supply and return fans with vorioble frequency 
drives. The unit is DDC controlled using electric actuation. 

The air handling unit is scheduled for automatic operation on o time of day boss for Occupied and Unoccupied modes. 

Within the Occupied mode, the system can enter the Worm-Up mode when the space temperature Is below set paint or 
the Cool-Down mode when the space temperature is above set point. (Since the terminal boxes ore currently 
pneumatically controlled, one or more space temperature sensors need to be installed In representative areas.) The 
system stays in the Worm-Up or Cool-Down mode until the mode set point Is satisfied. Within the Unoccupied mode. 
Night Heating is available when the space temperature drops below 65TF and Night Cooling Is available when the space 
temperature rises above 6599'. The latest start time is the scheduled occupancy for the space. 

The air handling unit operates In Occupied, Worm-Up, Cool-Down, Unoccupied, Night Heating, Night Cooling, and Safety 

modes as shown below. All suggested set points and settings ore adjustable. 

Whenever the supply ton is de-energized. 03 sensed by the status switch, the return Ion shall be de-energized, the 
outside and relief air dampers shall be closed, the return olr damper shall be open, and the heating ond cooling valves 
shall be closed. 

OCCUPIED MODE 

Static Pressure and Building Pressurization Control 
The supply fon shall be energized and the fan speed is modulated in order to maintain the measured static pressure at 
the sensor (as sensed at least two-thirds of the way downstream of the supply fan in the longest or most critical duct) 
at its set point. The static pressure set point shall reset linearly based on outside air dry bulb temperature according to 
a simple table statement. 

Whenever the supply fan is energized, the return fan shall be energized. The return fan speed is modulated to maintain 
a fixed offset from the supply ton speed. The return fan variable frequency drive modulates to maintain the differential 
CFM set point to maintain a positive building pressure differential. The supply CFM to return CFM differential set point is 
0 CFM if the outside or damper is closed. 

Upon initial startup of the air handling system the supply and return ton speed slowly romps to the desired static 
pressure set point. Upon shutdown of the air handling system the supply and return fan variable frequency drives are 
stopped and the speed signal shall go to zero speed. 

Economizer Control 
When outside air entholpy or temperature is determined to be greater than return air enthalpy or temperature, the 
outside air dry bulb temperature Is greater than 759', or the mixed air temperature is less than 459'. the economizer 
mode is disabled. The outside air damper is set at Its minimum occupied position, the return air damper is fully opened, 
and the relief air damper is fully closed. 

When outside air enthalpy and temperature are determined to be less than return air enthalpy and temperature by a 
predetermined offset, economizer mode is enabled. When enabled, the outside air, return air, and relief or dampers 

operate in conjunction to attempt to maintain the discharge air temperature two degrees below its set point. 

CHW and HHW Valve Control 
The chilled water salve modulates to maintain the discharge air temperature at its set point. 
The preheat valve modulates to maintain the discharge air temperature at 4599'. Independent of discharge air temperature 
set point. 

The discharge air temperature set point is increased Incrementally when supply fan speed foils below 50%, and is 
decreased incrementally when supply fan speed rises above 70%. The upper and lower limits of allowable temperature set 
points vary by AHU. 
When outside air dew point temperature is above 55?F, the discharge air temperature set point should not exceed 57?F 

Worm-Up Mode 
The supply and return ions start. The mixing dampers are positioned for 100% return, the cooling coil valve remains 
closed. The heisting coil valve modulates to maintain the supply air temperature set point. If time reaches the latest 
start time during the Warm-Up made, the outdoor air damper opens to its minimum position. 
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During worm-up mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an upper 
limit of 80% speed is placed on the VFD. The return ton VFD speed controls to a CFM differential with the supply. This 
differential is set to 0 cfrn when outside air damper is fully shut. 

The system Is prevented from entering the Warm-Up mode more than once per day. 

Cool-Down Mode 
The supply and return tons start. The chNled water valve and preheat valve are controlled the same as In normal 
Occupied mode. Economizer control is the some as in normal occupied mode, except that the minimum outside ok 
damper position Is OX open up until time reaches the lotest start time, at which time the outside air damper minimum 
position Is net to its normal occupied position. 

During cool-down mode, the supply Ion VFD speed is controlled to maintain duct static pressure net point, but on upper 
limit of 80% speed Is placed on the VFD. The return ton VFD speed controls to a CFM differential with the supply. This 
differential is set to 0 cfm when outside air damper is fully shut. 

The system is prevented from entering the Cool-Down mode more than once per day. 

UNOCCUPIED MODE 

Unoccupied Off 
The supply and return tons shall be de-energized except when operation is called for as described below. Outside air 

and relief dampers shall be closed and return air damper open. 
When the supply tan is de—energized and the mixed air temperature is less than the Mixed Air Low Temperature 
Protection Set point of 40'F (adystable), or the Low Temperature Limit trips, then the preheat coil valve shall cycle to 
maintain o mixed or temperature of 40'F (adjustable). When the mixed air temperature is greater than the Mixed Air 
Low Temperature Protection Set point of 421; the heating valves shall be closed. A dead band of 21 is given to improve 
control. 

Night Heeling 
The supply and return fans start with the preheat and chilled water solves dosed, the outside oie and relief air dampers 
closed, and the return air damper open to maintain a minimum space temperature of 65?F. 
During Night Heating mode, the supply tan VFD speed is controlled to maintain duct static pressure set point, but on 
upper limit of 80% speed is placed on the VFD. The return fan VFD speed controls to a 0 CFM differential with the 
supply. 

Night Cooling 
The supply and return fans start The chilled water valve and preheat naive are controlled the some as in normal 
Occupied mode. Economizer control is the same as in normal occupied mode, except that the minimum outside air 
damper position is 0% open. 
During Night Cooling mode, the supply tan VFD speed Is controlled to maintain duct static pressure set point, but on 
upper limit of 80% speed Is placed on the VFD. The return fan VFD speed controls to a CFM differential with the supply. 

This differential is set to 0 CFM when outside air damper is fully shut. 

SAFETY 

Discharge high static cutout, smoke detectors In the supply and return ok streams, and supply and return ton VFD fault 
alarms de-energize the supply and return Ions upon activation. Under this condition, when the outside air temperature IS 
less than 45 91, the preheat valve modulates to maintain the mixed air temperature at 451F and the chilled water valve 
opens. When the outside air temperature Is 45V or above, the preheat valve and the chilled water valve close. The 
outside air and relief air dampers close and the return air damper opens. 

A low temperature detector in the discharge of the heating coe dc-energizes the supply and return fans when 
temperatures below 38 degrees F (3 degrees C) ore sensed. The chilled water and preheat valves open. The outside oh' 
and relief air dampers close and the return oh' damper opens. 

Current switches are installed on the load side of the supply and return fan VFDs. The DOC system uses the switches to 
confirm the fans are in the desired state (i.e. on or off) and generates on alarm it status deviates from DOC start/stop 
control. The DOC system generates a VFD trouble alarm independent from the fan status. 
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CS 1-2 2 H908 %ERIS 1006ro1005 CURRENT SW SR1TCORE-ADJ W/LED 
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HIE 1 1 OFM2101 SIEMENS 149991 SENSOR (ow) RR: 4-2PAA 

HITE IA 1 RH7210/A6 N/A N/A N/A 

wnE 18 1 RHT-ACCS N/A N/A N/A 

IRE 1-2 2 RIOUIC FUNCITONAL DENCES 1208cul013 RIB 120VAC 24VAC/DC VDT 

RE 4 1 RIBUIC FUNCTIONAL DEVICES 1208cu1013 RIB 120VAC 24VAC/DC SPOT 

RE 6 1 RIBUIC FUNCTIONAL ()DACES 1208cu1013 RIB 120VAC 24VAC/I1C SPOT 

RF 1 1 N/A N/A N/A N/A 

SF I 1 N/A N/A N/A N/A 

nE 1 I 544-342-24 SIEMENS 149261 FLEX AVER SNSR, PT 1K OHM, 24E7 PROBE 

TIE 2-3 2 544-339-18 SIEMENS 149261 DC7 PT STAR, PT 1K OHM, (375), Ur PROBE 

V SEE VALVE SUBMITTAL 

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-116 

The voriable volume air handling unit consists of a mixed air section with outdoor oh, exhoust air and return air 
dampers, pre-filter, chilled water cooling coil, hot water pre-heating coil, supply and return fans with variable frequency 
drives. The unit is DDC controlled using electric actuation. 

The air handling unit Is scheduled for automotic operation on a time of day basis for Occupied and Unoccupied modes. 
Within the Occupied mode, the system can enter the Worm-Up mode when the space temperature is below set point or 
the Cool-Down mode when the space temperature Is above set point. (Since the terminal boxes are currently 
pneumatically controlled, one or more space temperature sensors need to be installed in representative areas.) The 
system stays In the Worm-Up or Cool-Down mode until the mode set point is satisfied. Within the Unoccupied mode. 

Night Heating is available when the space temperature drops below 65?F and Night Cooling Is available when the space 

temperature rises above 85?F The latest start time is the scheduled occupancy for the space. 

The air handling unit operates in Occupied, Worm-Up, Cool-Down, Unoccupied, Night Heating, Night Cooling, and Safety 
modes as shown below. All suggested set points and settings are adjustoble. 

Mhenever the supply fan is de-energized, as sensed by the status switch, the return tan shall be de-energized, the 
outside and relief air dampers shall be closed, the return CAr domper shall be open, and the heating and cooling valves 
shall be closed. 

OCCUPIED MODE 

Static Pressure and Building Pressurization Control 
The supply fan shall be energized and the fan speed is modulated in order to maintain the measured static pressure at 
the sensor (os sensed at least two-thirds of the way downstream of the supply fan in the longest or most critical duct) 
at Its set point. The static pressure set point shall reset linearly based on outside air dry bulb temperature according to 
o simple table stotement. 

Whenever the supply fan Is energized, the return fan shall be energized. The return fan speed is modulated to maintain 
o fixed offset from the supply fan speed. The return fan variable frequency drive modulates to maintain the differential 
CFM set point to maintain o positive building pressure differential. The supply CFM to return CFM differential set point is 
0 CFM If the outside air damper Is closed. 

Upon initial startup of the air handling system the supply and return fan speed slowly romps to the desired static 
pressure set point. Upon shutdown of the air handling system the supply and return ton variable frequency drives ore 

stopped and the speed signal shall go to zero speed. 

Economizer Control 
Wien outside air entholpy or temperature Is determined to be greeter thon return air entha:py or temperature, the 

outside air dry bulb temperature is greater than 75T, or the mixed air temperature Is less than 457, the economizer 
mode Is disabled. The outside air damper Is set at Its minimum occupied position, the return air damper Is fully opened, 
and the relief air damper is fully closed. 

Mien outside air entholpy and temperature ore determined to be less than return air entholpy and temperature by o 
predetermined offset, economizer mode is enabled. When enabled, the outside air, return air, and relief air dampers 
operate In conjunction to attempt to maintain the discharge air temperature two degrees below Its set point. 

CHW and HHW Valve Control 
The chilled water valve modulates to maintain the discharge on temperature ot its set point, 

The preheat valve modulates to maintain the discharge cur temperature at 457F, independent of discharge air temperature 

set point. 

The discharge air temperature set point is Increased Incrementally when supply fan speed falls below 50%, and Is 
decreased incrementally when supply fan speed rises above 70% The upper and lower limits of allowable temperature net 
points vary by AHU. 
When outside air dew point temperature is above 55?F, the discharge air temperature net point should not exceed 57?F. 

Warm-Up Mode 
The supply and return Ions start. The mixing dampers are positioned for 100% return, the cooling coil valve remains 
closed. The heating coil naive modulates to maintain the supply air temperoture set point. If time reaches the latest 
start time during the Warm-Up mode, the outdoor air damper opens to Its minimum position. 

During warm-up mode, the supply fan WI) speed is controlled to maintain duct static pressure set point. but on upper 
limit of BO% speed is placed on the VFD. The return fan VFD speed controls to a CFM differential with the supply. This 
differential Is set to 0 dm when outside air damper is fully shut. 

The system is prevented from entering the Worm-Up mode more than once per day. 
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Cool—Down Mode 
The supply and return fans start. The chilled water valve ond preheat valve are controlled the some as in normal 
Occupied mode. Economizer control is the same as in normal occupied mode, except that the minimum outside air 
damper position is 0% open up until time reaches the latest start time, at which time the outside air damper minimum 
position is set to its normal occupied position. 

During cool—down mode, the supply tan VFD speed Is controlled to maintain duct static pressure set point, but an upper 
limit of 80% speed is placed on the VFD The return fan VFD speed controls to a CPU differential with the supply. This 
differential is set to 0 cfm when outside air damper is fully shut. 

The system Is prevented from entering the Cool—Down mode more than once per day. 

UNOCCUPIED MODE 

Unoccupied Off 
The supply and return fans shall be dc—energized except when operation is called for as described below. Outside air 
and relief dampers shall be closed and return air damper open. 
When the supply fan Is de—energized and the mixed air temperature Is less than the Mixed Air Low Temperature 
Protection Set point of 40'F (adjustable), or the Low Temperature Limit trips, then the preheat coil valve shall cycle to 
maintain o mixed air temperature of 40'F (adjustable). Mien the mixed air temperature is greater than the Mixed Air 
Low Temperature Protection Set point of 421i; the heating valves shall be closed. A dead band of 21 is given to improve 
control. 

Night Heating 
The supply and return fans start with the preheat and chilled water valves closed, the outside air and relief air dampers 
closed, and the return air damper open to maintain a minimum space temperature of 65?F. 
During Night Heating mode, the supply fan VFD speed Is controlled to mointoin duct static pressure set point, but an 
upper limit of 80% speed is placed on the VTD. The return fan VFD speed controls to a 0 CPU differential with the 
supply 

Night Cooling 
The supply and return fans start. The chilled water valve and preheat valve are controlled the some as In normal 
Occupied mode. Economizer control is the same as In normal occupied mode, except that the minimum outside air 
damper position is 0% open. 
During Night Cooling mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an 
upper limit of 80% speed is placed on the VFD. The return fan WO speed controls to a CFM differential with the supply. 

This differential is set to 0 CPU when outside air damper Is fully shut. 

SAFETY 

Discharge high static cutout, smoke detectors In the supply and return air streams, and supply and return fan VFD fault 
alarms de—energize the supply and return Ions upon activation. Under this condition, when the outside air temperature is 
less than 45 ?F, the preheat valve modulates to maintain the mixed air temperature at 4591 and the chilled water valve 
opens. When the outside air temperature is 4591 or above, the preheat valve and the chilled water valve close. The 
outside air and relief air dampers close and the retum air damper opens. 

A low temperature detector in the discharge of the heating coil de—energizes the supply and return fans when 
temperatures below 38 degrees F (3 degrees C) ore sensed. The chilled woter and preheat valves open. The outside air 
and relief air dampers close and the return air damper opens. 

Current switches are installed on the load side of the supply and return ton VFDs. The DDC system uses the switches to 
confirm the fans are in the desired stole (i.e. on or off) and generates on alarm if status deviates from DDC start/stop 
control. The DDC system generates a VFD trouble alarm independent from the tan status. 
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The secondary chilled water system consists of chilled water pumps with individual variable frequency drives. The system 
is DDC controlled with electric actuation. 

The system operates as follows (All suggested set points and settings are adjustable.): 

Reciandery geed Water KM Afternetion 
Secondary chilled water pumps alternate to equalize runtime. Selection of the lead pump is evaluated on a weekly basis. 

The pump with the least runtime is the lead pump. The pump with the most runtime is the lag pump. 

Boaceidery ailed Wets/ Pump Control 
When the chilled water system is on (Indicated by a chilled water pump being on), the lead secondary chilled water pump 
starts. The variable frequency drive modulates pump speed to maintain system differential pressure of 20 PSI as sensed 
near the end of the secondary piping run. If the system differential pressure Is below set point and the lead pump is at.  
100% speed for a time interval of 15 minutes. the log pump starts. With both pumps on, the variable frequency drives 
are modulated in unison to maintain system differential pressure. If the system differential is at set point and both 
pumps are on and at 45% speed for a time Interval of 15 minutes the log pump is stopped. 

The DOC system uses current switches to confirm the lead pump Is in the desired state (Le. on or off) and generates 
on alarm if status deviates from DOC start/stop control. If the lead pump goes into dorm the lag pump starts. 
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