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Algorithm Design and Implementation for
Dual-band Infrared Combustible Gas Detector

FENG Hongwei', LIU Yuanyuan®?, XIE Linbo®

3. College of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: Based on the principle of combustible gas absorbing infrared light at specific bands, an infrared
dual-band combustible gas detector was designed in this study. By analyzing the molecular absorption
characteristics of hydrocarbon combustible gas, the absorption band and reference band of the combustible
gas were determined, and the optical path and hardware circuit of the detector were designed. With the high
and low temperature experimental platforms at a constant temperature, 8 groups of gases with different
concentrations were prepared for calibration, and the calibrated data were recorded to generate the detection
concentration calculation curve of the detector. Meanwhile, the characteristics of the detector affected by the
ambient temperature were determined through the multi-group test under the condition that the measured gas
concentration was 0 under different ambient temperatures. The absorption parameter H was introduced, and
the compensation table of the absorption parameter H and temperature was established to achieve reasonable
compensation for the detection deviation caused by temperature change. The experimental results showed
that the detector has good precision, fast response, and stable performance at high and low temperatures and
completely meets the national standards and design requirements.
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Fig.1 Optical path structural diagram of the detector
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Fig.3 System main program flow chart
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X(%LEL) V/mV V/mV T/C £ a0
0 3072 3165 30.1 2 s0r
10 3076 3084 303 5
20 3079 3011 290.8 |
2900 -
25 3075 2971 29.7 40 2 o 2% 0 P s
40 3076 2929 298 Test temperature T/ °C
50 3070 2896 29.9 Bl 6 RGN F P B P2 A A A Hh 2%
70 3069 2858 30.2 Fig.6 Detecting voltage varies with temperature
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F2 FEEIMRZEE  Table2 Precision test results

Standard
CH Measured Measurement Response
! _ concentration deviation time
concentration
(%LEL) /(%) (Second)
(%LEL)
10 9.8 0.2 10.7
25 24.6 0.4 10.9
50 50.2 0.2 10.5
70 70.6 0.6 10.6
90 91.4 1.4 11.3
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Table 3 High and low temperature test results

Standard CH,

concentration (%LEL)

High temperature

High temperature

tested value(%LEL) measurement deviation(%)

Low temperature Low temperature

tested value(%LEL) measurement deviation(%)

10 10.6 0.6
25 26.4 14
50 52.3 2.3
70 72.8 2.8
90 93.4 34

9.4 0.6
24.4 0.6
48.6 14
68.3 17
88.1 19
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