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Abstract: A detection system for measuring concentrations of CO,,CH, and CO based on infrared spectrum absorption principles is pres-
ented. The system utilizes non-dispersive infrared and differential detection technology within its optical setup,featuring a direct air cham-
ber paired with an infrared light source and a multi-channel thermopile sensor. In the section pertaining to sensor and its hardware cir-
cuits,a multi-channel thermopile sensor,light source driving circuit,and signal conditioning circuit are designed. Additionally,the micro-
controller controls the activation and deactivation of the infrared light source,as well as the acquisition of voltage by the AD converter,and
calculates the concentration. Furthermore ,a comprehensive gas test platform is constructed to evaluate system performance under varying
concentrations. Experimental results demonstrate the system’s capability to concurrently detect CO,,CH, ,and CO within concentration ran-
ges of 0-9 150x10°,0-3 460x107° ,and 0-5 036x10°°
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