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Design and implementation of temperature control system for ethylene
glycol gas sensor
TIAN Shuwei',SHI Fengwei', WANG Yi',SHAO Tingting'*

(1. School of Physics and Electronic Information, Yan’an University ;2. Key Laboratory Jointly Built by Shanxi
Provinces and Cities of Intelligent Processing of Big Energy Data, Yan’an 716000, China)

Abstract: To mitigate the influence of operating temperature on the detection accuracy of the ethylene glycol gas
sensor, a thermostatic control system based on STM32 microcontroller was developed. The system employs a self-
fabricated ethylene glycol gas sensor as the gas signal acquisition unit, while real-time monitoring of the sensor’s
temperature is achieved using a Type K thermocouple combined with a MAX31855. A PID algorithm is
implemented to dynamically adjust the PWM output, which drives a field—effect transistor to regulate the heating
power, thereby achieving precise closed—loop temperature control. Experimental results demonstrate that when the
target temperature is set to the sensor’s optimal operating temperature of 100 “C, with the temperature control system
activated, the temperature stabilizes at 99.8 “C with fluctuations of +3 °C, resulting in a temperature control relative
error of only 0.2%. At the stable working temperature , the relative measurement error of 10~20 wL/L ethylene glycol
gas is reduced from 8.3%~31.1% to 2.5%~15.6%. These results demonstrate that the system can effectively sup-
press the influence of temperature fluctuations on sensor performance and significantly improve the accuracy of
ethylene glycol gas detection.

Key words: constant temperature control ; STM32; PID algorithm; type K thermocouple; ethylene glycol gas sensor



