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1 Throughout this report, the CO2 sensing element is referred to as the 
sensor. A CO2 transmitter is a device that consists of a sensor as well 
as a transducer that converts the sensor reading into an output signal.
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TABLe OF CONTeNTS Introduction
Carbon-dioxide (CO2)

1 transmitters are gaining popularity in 
building HVAC systems to monitor indoor air CO2 
concentration and to control the outdoor air intake rate. 
Controlling ventilation air flow rates using CO2-based 
Demand Controlled Ventilation (DCV) offers the possibility of 
reducing the energy penalty associated with over-ventilation 
during periods of low occupancy, while still ensuring 
adequate levels of outdoor air ventilation (emmerich and 
Persily 2001). A report prepared for DOe (Roth et al. 2005) 
suggests that DCV can reduce both heating and cooling 
energy by about 10% or about 0.3 quadrillion BTus annually.

In CO2-based DCV systems, the CO2 level of indoor air is 
monitored and the outdoor air flow rate is adjusted based on 
the transmitter output to maintain acceptable CO2 
concentration in the occupied space. The performance of 
CO2 transmitters is crucial in this control process. A general 
guideline often used in DCV is that the CO2 concentration in 
a space should not exceed 700 ppm above the ambient 
CO2 level. For occupants involved in sedentary activities 
(such as in an office or classroom) this corresponds to 
approximately 15 cfm of outdoor air per person. Transmitters 
which read high will call for more outdoor air resulting in an 
energy penalty. A transmitter which reads 100 ppm high 
would result in approximately 17% more ventilation air flow.  
Transmitters which read low could cause poor indoor air 
quality. CO2 transmitters are reported to have technology-
specific sensitivities, and unresolved issues including drift, 
overall accuracy, temperature effect, water vapor, dust 
buildup, and aging of the light sources etc. (Dougan and 
Damiano 2004).

Because of their impact on energy usage and indoor air 
quality, the National Building Controls Information Program 
(NBCIP) tested and evaluated the performance of Non-
Dispersive Infrared (NDIR) wall-mounted CO2 transmitters used 
in typical building HVAC applications. NBCIP developed an 
experimental procedure for testing the CO2 transmitters, and 
used this procedure to test fifteen models of CO2 transmitters.

This NBCIP Product Testing Report provides an overview of 
factors to consider when purchasing a CO2 transmitter, 
presents manufacturer data for transmitters selected for testing, 
describes the test procedure and test apparatus used by 
NBCIP to evaluate transmitter performance, and presents test 
results for accuracy, linearity, hysteresis, repeatability, humidity 
sensitivity, temperature sensitivity, and pressure sensitivity for 
each CO2 transmitter model tested.

Program Sponsors

California Energy Commission
Iowa Energy Center
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