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Fig.1 The collimator and detector at the same end
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Fig.2 Photo of system composition
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Fig.3 System design block
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Fig.4 Diagram of photoelectric conversion circuit
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Fig.5 Diagram of lock-in amplifier circuit
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Fig.6 Microprocessor work flow chart
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Tab.1 Test results in the lab
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Optical Path Optimization Design and System Implementation of the

Vehicle-mounted Methane Inspection Instrument

LI Zhigang' , CHEN Haiyong', ZHAN Zili’, WANG Shugian', ZHENG Guofeng'

(1. National-recognized Enterprise Technology Center, Henan Hanwei Electronics Co., Ltd., Zhengzhou 450001, China;
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Abstract. Multiple-pass cell is the core component of the laser absorption spectrum gas sensor, and its struc-
ture and performance directly affect the sensitivity and stability of the whole device. This paper analyzes the
design scheme and the working principle of the mainly used multiple pass cells both at home and abroad, such
as White cell, Herriott cell, CEAS cell etc.. This papers also designs and manufactures a 96 times cell, and
applies it in a vehicle-mounted laser methane inspection instrument successfully. The practical application of
the gas company shows that the instrument greatly improves the efficiency of gas inspection, shortens the peri-
od of gas pipeline inspection, effectively reduces the occurrence of deflagration accident.

Key words: TDLAS; multiple pass cell; White cell; Herriott cell; vehicle-mounted ; natural gas leakage de-

tection



