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Applications of digital signal processing technology in Coriolis mass flowmeter

Zhang Jianguo,Xu Kejun, Fang Zhengyu, Yue Jing,Liu Wen
(School of Electrical and Automation Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; Coriolis mass flowmeter is one of the most widely used and fastest growing flowmeters. Digital signal processing technology is
the core of Coriolis mass flowmeter and it directly determines the measurement accuracy, measurement stability and etc.. The
mathematical model of sensor output signal is the basis of signal processing. Scholars at home and abroad have proposed many signal
processing methods for Coriolis mass flowmeter. But there is a lack of comparison and evaluation for these signal processing methods
based on different mathematical models and different applications. Therefore, the advantages and disadvantages of different signal
processing methods are analyzed according to their feature extraction principles. The calculation accuracy, response rate, convergence,
anti-jamming capability and sensitivity of different signal processing methods are compared and evaluated according to random walk model
of single flow, mutant signal model of batch flow and ARMA signal model of gas-liquid two-phase flow. The optimized signal processing
methods are determined for signal flow measurement, batch flow measurement and gas-liquid two-phase flow measurement to solve key
technical issues.
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Fig. 1 The evolution and improvement of frequency domain signal processing methods
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The induction of time domain signal processing methods
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Table 1 The advantages and disadvantages of different signal processing methods
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Fig.3 The phase difference estimation results of
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Fig.8 The phase difference estimation results of
DTFT algorithm
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correlation algorithm
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