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Abstract: With the development of photoelectric measurement technology, infrared gas detection technology is
widely used in many fields. Temperature has an important influence on the detection of gas concentration and
isotopic abundance. The traditional temperature control system using proportional integral differential (PID)
control algorithm has the disadvantages of overshoot, slow response time and low precision. Firstly, COMSOL
software is used to determine the heating structure by finite element analysis. Secondly, the STM32 single chip
microcomputer is used to collect real-time temperature data through 16 bit AD chip LTC1864. Finally, the linear
auto disturbance rejection algorithm (LADRC) is used to adjust the PWM wave that achieve the high-precision
and real-time dynamic adjustment of the system temperature by controlling the semiconductor cooler (TEC).

Under the temperature of 19.8 °C condition, an temperature control experiments with a target temperature of 32 °C
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is carried out. The results show that the standard deviation of temperature fluctuation is 0.0357 °C. Compared

with the temperature control system using PID algorithm, it has the advantages of no overshoot, fast response time

and high precision.
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Fig.1 Photograph of LADRC controller structure
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Fig.2 Photograph of temperature control scheme and probe
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Fig.3 Left and right temperature control scheme curve

298 -
v 290
>
E
o
‘é- ------ Target temperature
k] 280 Experimental temperature
0 100 200

Time/s

Pl 4 DU T SR Mk

Fig.4 Four sides temperature control scheme curve
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Fig.5 Front and behind temperature control scheme curves
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Fig.6 Diagram of system structure
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Fig.7 Control performance comparison between LADRC and PID
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