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Abstract - This paper describes the temperature compensation algorithm using thermopile detector for
nondispersive infrared methane gas sensor. From the output voltage of thermistor that is attached onto the
infrared detector, the ambient temperature was extracted. The effects of temperatures on the properties of
sensor module (the characteristics of narrow bandpass filter, optical cavity and infrared lamp, and gas
absorption coefficient times optical path length) have been introduced in order to implement the temperature
compensation algorithm. Even though the measurement error of developed sensor module was in the range of
+ 1,500 ppm, after programming the temperature compensation algorithm, the developed sensor module
shows a high accuracy less than +180 ppm error within 20 C temperature variation.

Key words : NDIR (Non-Dispersive Infrared), CH4 gas sensor module, thermistor output voltage, narrow
bandpass filter, temperature compensation algorithm.
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Fig. 1. Developed CH4 gas sensor module.
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Fig. 2. Output voltage of thermistor as a function
of ambient temperature.
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Fig. 3. Temperature coefficients of thermopile
detector: (a) offset voltage, (b) tempera-
ture dependent coefficients, (c) absorp-
tion coefficient time optical path.
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Fig. 4. Methane gas measurement results compared
to gas analyzer as a parameter of ambient
temperature.
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zer and developed sensor module imple-
mented with temperature compensation

algorithm.
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1, : Light intensity on the detector at room temper-
ature [W/cmz]

x : Gas concentration [ppm]

L : Light traveling length from the IR source to the
detector [m]

r, :radius of concentrated radiation [m]

r; :initial radius of beam radiation [1]

T, : Ambient temperature [/X]

T, : Absolute temperature of thermal radiation [A]

Je|A Ex}

o : absorption coefficient of target gas

1 : Proportional constant that is affected by the
light intensity which is coming from IR source

o : Boltzmann Z<=,5.67 <1073 [/ (m? « K]

oy, ap ¢ Seebeck coefficients [mV/K]

o
o
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