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ABSTRACT: Determination of exhaust gas temperature and concentration is a critical point for the study 
and the optimization of engines combustion. A non-invasive method has been developed based on the analysis of the 
CO2 infrared spectrum, which is particularly sensitive to the temperature between 4.16 µm and 4.20 µm [1]. Inversion 
of the radiative transfer equation ensures the retrieval of temperature and concentration profiles, from transmission or 
radiative intensity measurement and complementary information about the profiles shape.  

The inverse problem is solved by minimizing the quadratic difference between the measured spectrum and 
the calculated one from the spectroscopic data listed in HITRAN-08 [2] [3] [4]. This method has been validated on a 
flowing CO2/N2 gas mixture heated up to 300°C. Identified temperature has shown good agreement with the one 
recorded by thermocouple: difference was less than 2.5%. This optical technique, without medium disturbance, may be 
used in various applications involving combustion, such as the study of Diesel exhaust pipe as shown in figure 1. 

 

Fig. 1 Instrumentation set-up for radiative measurement of exhaust CO2 (left), comparison between 
thermocouple measurement and inversion process (right). 
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