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Abstract: For the problem of ulirasonic methane gas detection accuracy a research on ultrasonic methane

concentration detection system is proposed established a mathematical model of sound velocity and gas

concentration. Based on the ultrasonic direct measurement time difference method the ultra-high precision time

digital conversion chip TDC-GP21 is used to complete the precise measurement of time. The design of ultrasonic

methane concentration system was completed and the main influencing factors of measurement accuracy were

analyzed. Time measurement and solution were proposed. The system was tested and verified by methane gas. The

experimental results show that the relative error of the detection method is less than 2% . It has the advantages of

high precision convenient measurement and low cost and has a good application prospect.
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Fig. 1 Hardware structure diagram of methane
concentration detection 2.1
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Fig.2 SCM control circuit diagram
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Fig.3 Square wave drive circuit diagram
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Fig. 4 Echo processing circuit diagram
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Fig. 5 TDC-GP21 measurement circuit diagram
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Fig. 6 Main program flow chart

; TDC
. TDC
4
7 .
| R ] WUER }T [EJ%|
)
|100%1&i?’§'%}—-|‘0ﬁiﬂﬂ}J By

7

Fig. 7 Air distribution system structure block diagram
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Tab.1 Methane concentration detection device test data

1% 1 2 3 4 5 1%

1 0.0 0.0 0.2 0.0 0.0 0.1
2 20.0 20.3  20.1 19.7 19.9  20.1 1.5
3 40.0 39.8 40.1 40.2  39.5 40.1 1.25

4 60.0 60.1 60.3 60.7 60.5 59.3 1.16
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