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TR9240 Combined Setback Thermostat, CO2 Ventilation Controller and 
Economizer Control 

 Sequence Of Operation 
 
Setup 
 
The sensor shall have the following preset but adjustable parameters that can be adjusted 
through use of a PC interface.  These settings can be adjusted by the operator or preconfigured 
for the user by AirTest™ or a AirTest™ distributor. 
1. Select if unit will be configured for either  

o two stage cooling or  
o b) one stage heating and one stage cooling.    

1. Space temperature set point for cooling occupied mode=____ºF. (factory setting is 74ºF) 
2. Setback set point for cooling unoccupied or setback mode=___ ºF (factory setting of 78ºF) 
3. Space temperature set point for heating for heating mode=___ ºF (Factory setting is 69ºF – 

5ºF degrees below cooling set point as required by many codes). 
4. User adjustable temperature as adjusted by +/- buttons on front of the thermostat.  Maximum 

adjustment range= +/- __ºF (factory set at +/- 2ºF)  
5. Select economizer activation point and identify input: 

o a) If outside sensor will be dry bulb temperature, select “temperature control for 
economizer” and identify if binary input (pins 9,10) or analog input (pins 11,12) will be 
used. The outside temperature for activation of the economizer should set to 
___ºF(factory set at 55ºF)  If analog input select value that will be used to activate 
economizer= __ V or mA or, 

o b) If outside sensor will be enthalpy, select “enthalpy control for economizer” and identify 
if binary input (pins 9,10) or analog input (pins 11,12) will be used.  If analog input select 
value that will be used to activate economizer= __ V or mA.  

6. Select voltage range required to modulate economizer actuator from 0-100% open 100% 
Modulation = ___ Volts  (factory set at 0 – 10 Volts). 

7. Select damper position to provide maximum ventilation (design ventilation rate) when in non-
economizer mode (factory set to 15%) 

8. Select minimum damper position to provide base ventilation rate to be provided during 
occupied mode. Base ventilation position= __%(factory set to 3%).  

9. Select target cfm/person ventilation rate for the space.  Ventilation will be modulated 
proportionally based on CO2 levels to maintain this ventilation rate.  Target fresh air 
ventilation rate=___ cfm/person (factory set at 15 cfm/person). 

10. Select CO2 level that will activate setback mode. CO2 setback level=___ ppm (factory set at 
450 ppm) 

11. Select reset run time of ___ hours (factory set at 2 hours) if either of these conditions occur: 
o If either one of the adjustment buttons is pressed or,  
o If CO2 concentrations exceed 450 ppm 

12. If an external input is used to determine occupancy mode (e.g. timer, motion sensor, light 
sensor) it should be connected to binary inputs (13,14) The user should select the select 
priority of control:  
o a) external input overrides CO2 indication of occupancy or,  
o b) CO2 should override the external input or,  
o c) external input will activate the reset run time  (see 11) (can be used for morning warm 

up.  (factory setting).   
13. For external timer input indicate if timer based occupied mode is indicated by: 

o a) a closed contact (factory setting) or,   
o b) an open contact.  
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Operation 
 

1. Measurement & Inputs:  The controller shall measure both space CO2 and temperature.  
The Controller shall also be capable of receiving the following inputs: 
o Input from an outside air sensor (dry bulb temperature, enthalpy or dew point) 

providing either a binary (closed contact) or analog signal.  
o Optional binary (closed contact) signal from an external timer, motion or light sensor 

that can activate unoccupied/setback mode.  
 

2. Temperature Control: Based on the temperature in the space the controller will 
maintain set point temperature through use of a PI algorithm.  The controller will 
automatically determine if heating or cooling is required and maintain a ___ºF 
(recommend factory setting of 5ºF) band between heating and cooling set points. 
The controller will be programmed for a cooling set point of ___ºF and a cooling 
setback of ___ºF.  If heating control is used the heating set point will be ___ºF 
and the heating setback will be ___ºF. Heating and cooling modes will be 
activated using contact closures.  

 
3. CO2 Based Setback Activation: Occupancy and operation of the setback mode 

will be determined by CO2 levels in the space.  If CO2 levels drop below ___ ppm 
the controller will control to setback temperatures and close the air intake 
damper. The controller should also be able to take an external binary input from 
a device such as a timer, occupancy or light sensor to activate setback/occupied 
modes or to initiate pre occupancy startup (timer input).  

 
The controller will revert to occupied mode set points if either of the temperature 
adjustment buttons are activated or if CO2 levels exceed the CO2 setback 
activation level. Under these conditions the system will operate for a minimum 
period of ___ hours. If after this initial operating period the conditions in the 
space still indicate occupancy, the occupied mode will continue until setback 
conditions (CO2 levels) are achieved.  

 
4. User Adjustment: Manual push buttons on the wall mount controller shall allow 

users to control the deviation of the temperature set point adjustment to a limit of 
+/- ___ degrees from the set point programmed into the controller. This adjusted 
setpoint will be maintained until the system reverts to a setback mode.  Upon 
returning from setback the sensor shall control temperature based on the original 
programmed set point until the buttons are adjusted again.  

 
5. CO2 Based Ventilation Control:  The controller shall regulate the amount of 

outside air delivered to the space based on actual occupancy and will be 
achieved by modulating the air intake damper in a proportional manner based on 
CO2 concentrations to maintain a ventilation rate of ___ cfm-per-person in the 
space during occupied periods.  To ensure some level of ventilation during 
occupied periods subject to low occupancy, the controller shall also maintain a 
minimum ventilation level in the space by maintaining an outside air damper 
position of ___%.  

 



  3 of 3 

1520 Cliveden Ave, Delta BC V3M 6J8   �  2815 Ben Lomond Drive, Santa Barbara, CA 93105 
P: 604 517-3888  �  888 855-8880  �  F 604 517-3900 

www.airtesttechnologies.com  � info@airtesttechnologies.com 
 

6. Economizer Control:  Based on an input from a outside temperature, enthalpy 
or dew point sensor, when a demand for cooling exists, the controller shall 
determine if outside air can be used for free cooling.  If outside air can be used 
for cooling the controller will open the outside air damper to a 100% position and  
override CO2 control of ventilation.  While in economizer mode, CO2 activation of 
setback will be disabled, due to the high level of outside air ventilation.  As soon 
as economizer mode is deactivated CO2 based control of ventilation will 
immediately resume and CO2 control of setback will resume 15 minutes after the 
economizer cycle has ended.  

 
  


