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General Control Sequence: Exhaust Bypass Control Using SmartStack® 

The following is a general control sequence that may be used as a guideline for setting back 
bypass air with SmartStack®. The sequence only pertains to aspects of static pressure and 
bypass damper control to achieve fan exit velocity and energy reductions when lab exhaust 
contaminants are not present. Therefore, this sequence may serve as an adjunct to a more 
comprehensive fan sequence. The SmartStack® system provides a binary fan exit velocity 
setback signal to the lab exhaust fan controls (LEFC) to enable fan energy reductions when the 
lab exhaust is clean. 

 

General Sequence for Exhaust Fan Bypass Setback: 

The lab exhaust fan controls (LEFC) will control the lab exhaust fan speed using two different 
modes of operation determined by a fan exit velocity setback signal provided by the 
SmartStack® system: 1) Fan Setback Mode, 2) Contaminant Mode. 

In Fan Setback Mode the exit velocity setback signal is enabled by SmartStack®, indicating that 
lab contaminants are not present within the lab exhaust. In this mode, the LEFC will close the 
exhaust bypass damper to a prescribed minimum position and control the exhaust fan inlet 
static pressure using the speed command to the exhaust fan VFD’s.  

In Contaminant Mode the exit velocity setback signal is disabled by SmartStack®, indicating that 
lab contaminants are present within the lab exhaust. In this mode, the LEFC will apply a 
maximum speed command to the exhaust fan VFD’s and control the exhaust fan inlet static 
pressure using a command that modulates the exhaust bypass damper.  

 

Fan Stability Using the SmartStack® Setback Signal: 

An important aspect of the setback signal provided by SmartStack® is that, once the system is in 
Contaminant Mode, it will stay in that state for about twenty minutes, even if the lab exhaust 
becomes uncontaminated during that period. This important feature prevents fan hunting that 
may otherwise result during conditions where exhaust contaminant levels change rapidly. With 
SmartStack®, once the system enters Contaminant Mode (setback disabled), it will remain in 
that state for about 20 minutes; after which, if contaminants are no longer present, the system 
will be placed in Fan Setback Mode. During Fan Setback Mode, SmartStack® continuously 
monitors lab exhaust contaminant levels and, at the moment contaminants are detected, 
setback will be disabled, and the system will switch to Contaminant Mode.  

 

 


