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Intermittent excitation and signal processing based on ultrasonic gas flowmeter

Tian Lei'  Xu Kejun'? Shen Ziwen'  Li Jianbo' Mu Libin' Liu Bo'

(1. School of Electrical and Automation Engineering, Hefei University of Technology, Hefei 230009, China;
2. Engineering Technology Research Center of Industrial Automation, Hefei 230009, China)

Abstract : To raise the response speed of the ultrasonic gas flowmeter system, a new signal processing method of ultrasonic gas flowmeter
is proposed according to the maximum difference value of adjacent peak. In order to improve the measurement precision of this signal
processing method, a new kind of intermittent excitation method is presented. The intermittent excitation method is adopted to obtain the
echo signal with the maximum difference value of adjacent peaks. The relative position of the maximum difference value of adjacent peaks
in the echo signal is always the same under different flow rates. During the actual measurement, the position of the maximum difference
value of adjacent peaks is utilized to determine the arrival time of the echo signal, and then the ultrasonic propagation times are
calculated to obtain the gas flow rate. The intermittent excitation method and the signal processing method based on the maximum
difference value of adjacent peaks are realized on the hardware system in real time. The calibration experiments are conducted to verify
the effectiveness of the excitation method and the signal processing method.
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Fig. 1 Schematic diagram of excitation and echo signal

of ultrasonic gas flowmeter
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Fig.2  Superimposed waveform of two echo signals excited

individually with different intermittent width
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Fig.3 Schematic diagram of experimental platform constitution
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Fig.5 The normalized waveform of echo signal when the

intermittent width is 1.7 us( AA,,. =0.29)
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Fig.6 The distribution of the maximum difference value of
adjacent peaks of the echo signal under zero flow rate, the

same excitation, different channels, different intermittent
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