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Infrared CO, gas sensor based on space
double beams and its measurement model

LI Ya-ping, ZHANG Guang-jun, LI Qing-bo
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Education, Beijing University of Aeronautics and Astronautics., Beijing 100083, China)

Abstract: An infrared CO, gas sensor was developed based on space-double-beam structure. First,the
structure and working principle of the optical probe were introduced. A new-type gas cell was presen-
ted and the optimal size of the gas cell were calculated in detail. Then, the linear mathematical model
of the sensor was established based on Lambert-Beer Law, the principle of space-double-beam optical
structure and the working model of an infrared light source in turning on and off periodically. Finally,
the unknown coefficients in the mathematical model were calculated with Least Squares Method. The
characteristics of the infrared sensor were tested in static state, tested results show that the values ob-
tained from the experiment is close to the true values and the accuracy of the sensor is 0. 024 2% when
measurement range is 0~3%. The system can work continuously more than 30 days without the dis-
turbance from the temperature signal and background optical signal, it also can work at 5~40 C and
on different background conditions. These results conclude that the sensor can satisfy the system re-
quirements of lower-power-consume, higher-precision and stability.
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Fig.1 Photos of infrared CO, gas sensor
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Fig. 2 Structure of sensor probe
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Fig. 3 Sketch map of gas-cell shape

B 4 S92 e s P R AL 3% s B AL [
A MR TR0 Y £ L OER ab . ed B F iR
A9 i 5 2240 0 T S O s — O3 S e AR B
BT AB B, 55— @06 ® & UE B AC.BD
— KB W IH e R E AB F. JEWR be H
BB T AB L TR e ) 1w B

y E G
: a
e | b
1
] !
1
e VAN N P X
1 !
1
B35 c
d
F H

B4 SLREREPELHRRER
Fig. 4 Schematic illustration of incidence light pass-

ing through gas cell
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Tab.1 Measured values of variable x
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1 0.463  0.379 0.128 —0.078 —0.571
2 0.452  0.391  0.126 —0.086 —0.529
3 0.446  0.386 0.119 —0.082 —0.542
4 0.454  0.389  0.125 —0.094 —0.533
5 0.466  0.393 0.131 —0.085 —0.598
6 0.474  0.386  0.126 —0.090 —0.520
7 0.450  0.390  0.129 —0.063 —0.559
8 0.459  0.394 0.130 —0.074 —0.534
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Hg. 5 Relationship between measured values and true values
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