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Based on Double-Difference Precision Detection
System for Methane Concentration
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Abstract: In the conventional methane concentration detection system methane characteristic wavelength position
was aligned used by narrow-band lasers tunable lasers and so on. It can be achieved effectively improve the detec—
tion accuracy but the high-performance lasers are expensive complicated. So this method can not meet the practical
needs of small portable and low-cost requirements. Based on double-difference the high precision methane concen—
tration detection system was designed. Conversion window of concentration differential was designed it can get the
equivalent of two narrow-band optical alignment difference data. Precision detection system for methane concentra—
tion is implemented only used by broadband infrared diode as a light source. Working principle of the system is ana—
lyzed and the concentration function of methane was derived based on dual differential while the double-difference
algorithm flow was given. In experiments LSIPD type PIN photodiode and C30659 infrared detectors were used to
collect the light intensity response. There was error analysis of the system to detect the concentration of methane by
GPro 500 series methane concentration detector as standard testing equipment. The results show that when the meth—
ane concentration is less than 4. 0% average relative error of the system is less than 1. 0% ; When the methane con-
centration is higher than 4. 0% average relative error of the system is less than 1.5%. It verifies the feasibility of
the system.
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