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Temperature Compensation of Nondispersive Infrared Gas Senor:
Infrared Light Absorbance
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Abstract

The motivation of this paper is to easily analyze the properties of nondispersive infrared gas sensor that has more than two different
optical path length and to suggest the criterion and definition of infrared light absorbance in order to minimize the measurement errors.
With the output voltage ratios and the normalized derivatives of infrared ray (IR) absorbance, when the normalized derivatives of IR

absorbance decreases from 0.28 to 0.10, the lower and higher limits of errors were decreased from -5.62%

and 2.39% to -4.27% and

2.78%. When the normalized derivatives of IR absorbance were 0.10, the output voltage could be partitioned into two regions with one
exponential equation and the temperature compensation error was less than 5%.
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Fig. 2. Schematics of the experimental setup.
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Fig. 3. Initial output voltages of IR sensors as a function of tem-
peratures: (a) CO, sensor, (b) reference sensor [11].
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Table 1. Limits of errors according to the normalized derivatives of
absorbance, Fa.

Lower limit of
errors (%)

Std.
3.7
3.58

3.54
(1.80)

Higher limit of
errors (%)

Ave. Std.
2.39 2.39
2.99 2.13

278 141
Q64)  (2.11)

Normalized
derivatives of Fa

Ave.
-5.62
-4.63

427
(:2.16)

0.28
0.14

0.10
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