




 
09-27 – N.E. Branch Library 
100% Construction Documents 
December 15, 2009 

BAS Control Sequences
15900; Appendix A1

 

A-1 AIR HANDLING UNIT CONTROL (AHU-3): 
 

1. General 
 

a. The air handling unit shall be controlled by a stand-alone building or advanced 
application controller.  Sequence of operation shall not rely on a communication 
interface with a remote panel; all control logic shall reside in control panel serving 
equipment. 

 
b. The unit controller shall reside on a Peer-to-Peer Building Level Network as 

defined in Article 2.2 “Communications” of Specification 15900.   
 
2. Run Conditions 

 
a. Occupied Mode:  Enable the air handling unit based on a user definable 

occupied time schedule. 
 

b. Unoccupied Mode 
 

1) Humidity Control:  If space humidity rises above setpoint during 
unoccupied hours; then initiate an unoccupied dehumidification mode of 
operation until space humidity is below setpoint minus a deadband. 

 
2) Tenant Override:  If the override button is activated from any terminal 

unit ASC; then initiate an occupied mode of operation for a minimum 
time delay. 

 
3) Associated Equipment:  If the system is initiated during unoccupied 

hours; then all other equipment (pumps, chiller, etc.) that is required for 
occupied operation shall be placed into a mode of occupied operation as 
defined in their respective sequences of operation.  

 
c. Dehumidification Mode:   If the space humidity is above setpoint plus a 

deadband; then enter unoccupied dehumidification mode until the space humidity 
is below setpoint minus a deadband. 

 
3. Supply Fan 

 
a. Start/Stop:  Start/stop of the supply fan shall be controlled through the H-O-A 

switch on the adjustable frequency drive (AFD).  Enable the supply fan based on 
an occupied time schedule or unoccupied overrides.  
 

b. Status:  Supply fan operation shall be proved through a current switch.  Upon 
failure, the BAS shall annunciate one of the following alarms (manual reset): 
 
1) Supply Fan Failure:  If the fan is commanded on, but the status is off. 

 
2) Supply Fan in Hand Mode:  If the fan is commanded off, but the status is 

on. 
 

c. Speed:    Once enabled; the AFD shall ramp the supply fan speed to operating 
setpoint over a 60 second time delay (Program ramp time in AFD).  
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1) Supply Air Static Pressure Control:   Modulate supply fan speed to 
maintain a duct static pressure setpoint. Static pressure shall be 
measured by a sensor located approximately 2/3 down the longest duct 
run or as indicated on the drawings.   
 
a) Static Pressure Reset: Continuously poll all of the variable 

volume terminals served by the air handling unit and calculate a 
sliding window average of the maximum damper position.  Reset 
the static pressure setpoint based on maximum damper position.  
If communication between the terminal unit ASCs and the air 
handling unit CAC is failed; then revert to a default value. 

 
2) Maximum Fan Speed Reset:   If the outside air damper is open greater 

than 95% and the return air damper is at minimum position and outside 
airflow rate is below setpoint for a minimum time delay, then reset 
minimum fan speed setpoint to maintain outside airflow setpoint. 

      
4. Outside Air Damper   

 
a. Enable/Disable:  If the supply fan is enabled during occupied hours; then 

modulate the outside air damper to maintain an outside air flow setpoint.  If the 
supply fan is enabled during unoccupied hours or is shut down; then close the 
outside air damper.   

 
1) Alarms:  The BAS shall annunciate the following alarms (auto reset): 
 

a) High Outside Air Flow:  If the outside air flow is 20% (adj.) 
greater than setpoint for a minimum time delay. 
 

b) Low Outside Air Flow:  If the outside air flow is 20% (adj.) less 
than setpoint for a minimum time delay. 

 
c) High CO2 Concentration:  If the CO2 level is greater than 

setpoint for a minimum time delay. 
 

2) Outside Airflow Target Reset:  
 
a) Provide a minimum and maximum outside airflow setpoint. Reset 

the outside airflow setpoint to maintain indoor CO2 concentration 
setpoint. 

 
5. Return Air Damper:   If the outside air damper position is greater than 95% open for a 

minimum time delay and if outside air flow is below setpoint; then modulate the return air 
damper to maintain the outside airflow setpoint.  Provide a minimum damper position 
setpoint. 

 
6. Cooling Valve 

 
a. Enable/Disable:  If the supply fan is on; then enable the cooling valve.  If the 

supply fan is off; then close the cooling valve. 
 

b. Supply Temperature Control:  Modulate the cooling valve to maintain a supply air 
temperature target.  
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1) Alarms:  The BAS shall annunciate the following alarms (auto reset): 
 
a) High Supply Air Temperature:  If the supply air temperature is 5 

°F (adj.) greater than setpoint for a minimum time delay. 
 

b) Low Supply Air Temperature:  If the supply air temperature is 5 
°F (adj.) less than setpoint for a minimum time delay. 

 
Supply Temperature Target Reset:  Continuously poll each of the 
variable volume terminals and calculate the differential between space 
temperature and control setpoint. Calculate a sliding window average of 
the calculated differentials and reset the supply air discharge setpoint to 
maintain a zero average.  Concurrently reset the supply air setpoint to 
maintain a return air humidity setpoint.  Reset the supply air setpoint to 
the minimum output of the two reset schemes.  

 
c. Dehumidification Mode: During dehumidification mode, override supply 

temperature control and modulate cooling valve to full open position. 
 

7. Electric Preheat (EDH-3) 
 
a. Enable/Disable:   If the supply fan is on; then enable the electric preheat.  If the 

supply fan is off; then disable the electric preheat. 
 

b. Supply Temperature Control:  Stage the electric preheat to maintain a mixed air 
temperature setpoint minus a deadband. 

 
8. Safeties 

 
a. Smoke Detector(s):  Smoke detector is provided by others but shall be wired to 

an auxiliary contact on the AFD to shut down the air handler fan upon detection 
of smoke. 

 
b. High Pressure Limit:  Provide a pressure switch at the supply fan discharge, 

wired to an auxiliary contact on the AFD.  If static pressure exceeds 3.0 in. w.g, 
the switch shall override all controls and shut down the unit.   

 
c. Low Temperature Limit Thermostat:  If the chilled water coil entering air 

temperature is less than 35°F; then shut down the supply fan.  The low limit 
thermostat shall be hard wired to an auxiliary contact on the AFD to override all 
controls. 

 
d. Float Switch:  Provide a float switch in the auxiliary drain pan wired to an auxiliary 

contact on the AFD. 
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9. Miscellaneous Alarms:  The BAS shall annunciate the following alarms:  
 
a. Dirty Filter:  If the differential pressure across the filter is greater than 1.0” w.g. 

(adj.) for a minimum time delay. 
 

b. Low Mixed Air Temperature:  If the mixed air temperature is less than 35 °F (adj.) 
for a minimum time delay. 

 
10. Required Reports 

 
a. Title:    Air Handling Unit Failure 

Frequency: Upon failure of supply fan 
Data:  Instantaneous value of all points on air handling unit. 
 

b. Title:    Runtime Report 
Frequency: Weekly 
Data:  The runtime hours per day for the supply fan. 

 
c. Title:    Return Air Temperature 

Frequency: Weekly 
Data:  Low, high, and average return air temperature per day. 
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A-1 FAN POWERED TERMINAL UNIT WITH ELECTRIC HEAT (FTU): 
 

1. General 
 

a. The terminal unit shall be controlled by a standalone ASC.  The ASC shall 
monitor and control the unit in a stand-alone mode or as directed by the BAS.   

 
b. The ASC reside on a sub-network as defined in Article 2.2 “Communications” of 

Specification 15900. 
 
2. Run Conditions 

 
a. Occupied Mode:  Enable the terminal unit based on a user definable occupied 

time schedule.  Enable heating and cooling modes of operation to maintain the 
occupied setpoints. 
 

b. Unoccupied Mode: 
 
1) Temperature Control: During unoccupied hours reset the heating and 

cooling setpoints equal to the respective unoccupied setpoints.  Enable 
heating and cooling modes of operation to maintain the unoccupied 
setpoints.  If unoccupied mode is enabled; then send signal to respective 
air handler AAC to initiate unoccupied operation. 

 
2) Tenant Override:  If the override button is activated at the space sensor; 

then initiate an occupied mode of operation for a minimum time delay.  If 
tenant override is enabled; then send signal to respective air handler 
AAC to initiate occupied operation. 

 
c. Cooling / Heating Changeover   

 
1) Heating Mode:  If primary airflow is at the minimum airflow setpoint and 

space temperature is below heating setpoint; then change to Heating 
Mode.   
 

2) Cooling Mode:  If space temperature is above cooling setpoint; then 
change to Cooling Mode. 

 
3. Inlet Damper 

 
a. Enable/Disable:  The inlet damper shall be enabled during heating and cooling 

modes of operation. 
 

b. Airflow Setpoints:   Provide minimum and maximum airflow setpoints. (Initial 
value:  See Terminal Box Schedule).   

 
c. Space Setpoints:  Provide a space temperature cooling setpoint.  Heating 

setpoint shall be equal to the cooling setpoint minus a deadband.   Provide 
unoccupied heating and cooling setpoint. 
 

d. Cooling Mode:  Modulate inlet damper between minimum and maximum airflow 
setpoints to maintain space setpoint. 

 
e. Heating Mode:  Modulate inlet damper to maintain minimum airflow setpoint. 
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4. Fan Control 

 
a. Enable/Disable:  Enable the fan during heating mode of operation.  Disable the 

fan during cooling mode of operation. 
 
5. Electric Heat 

 
a. Enable/Disable:  Enable the electric heat during heating mode of operation.  

Disable the electric heat during cooling mode of operation. 
 

b. Heating Mode:  Once the inlet damper is maintaining the minimum airflow 
setpoint, stage the electric heat to maintain space heating setpoint. 
 

6. Alarms:  The BAS shall annunciate the following alarms (auto reset): 
 

a. High Space Temperature:  If the space temperature is 3 °F (adj.) greater than 
setpoint for a minimum time delay. 
 

b. Low Space Temperature:  If the space temperature is 3 °F (adj.) less than 
setpoint for a minimum time delay. 

 
7. Required Reports 

 
a. Title:   Space Temperature 

Frequency: Weekly 
Data:  Low, high, and average space temperature per day 
 

b. Title:   Electric Heat Runtime 
Frequency: Weekly 
Data:  The runtime hours per day for each stage of electric heat. 
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A-1 SINGLE DUCT VARIABLE VOLUME TERMINAL WITH NO HEAT (VVT): 
 

1. General 
 

a. The terminal unit shall be controlled by a standalone ASC.  The ASC shall 
monitor and control the unit in a stand-alone mode or as directed by the BAS.   

 
b. The ASC reside on a sub-network as defined in Article 2.2 “Communications” of 

Specification 15900.   
 

2. Space Temperature Control 
 

a. Space Setpoints:  Provide a space temperature cooling setpoint.  Provide 
unoccupied cooling setpoint. 

 
b. Inlet Damper:  Provide minimum and maximum airflow setpoints (Initial value:  

See Terminal Box Schedule).   Modulate inlet damper between minimum and 
maximum airflow setpoints to maintain space setpoint. 

 
3. Unoccupied Operation 

 
a. Temperature Control: During unoccupied hours reset the cooling setpoint equal 

to the unoccupied setpoint.  Enable unoccupied mode of operation to maintain 
the unoccupied setpoint.  Send signal to respective air handler AAC to initiate 
unoccupied operation. 

 
b. Tenant Override:  If the override button is activated at the space sensor; then 

initiate an occupied mode of operation for a minimum time delay.  If tenant 
override is enabled; then send signal to respective air handler AAC to initiate 
occupied operation. 
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