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A Novel Coriolis Flow Meter Signal Processing Method
Based on Quadrature Demodulation
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Abstract: In order to maximize the measurement performance of Coriolis flowmeter in practical
application, a quadrature demodulation algorithm based on correlation operation and Hilbert
transform (CH-QD algorithm) is proposed. The proposed algorithm uses the same-frequency
cosine frequency characteristic of autocorrelation and the phase-shift characteristic of Hilbert
transform to generate the reference signals required by quadrature demodulation, which effectively
solves the problem that the traditional quadrature demodulation algorithm needs to predict the
signal frequency and is sensitive to the performance of the frequency detection algorithm, which
improves the detection accuracy of the algorithm, and realizes the joint estimation of signal
frequency and phase difference. Simulation results show that the proposed algorithm has high
detection accuracy, noise resistance and dynamic tracking performance. Based on
TMS320F28335DSP, the algorithm is implemented on Coriolis flowmeter transmitter, and the
performance analysis and water flow calibration experiments are carried out. The calibration
results show that the measurement error of the system is less than 0. 1% and the repeatability is
less than 0. 05% in the range of range ratio of 20: 1.
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Table 2 Algorithm processing time ms
Bk eI
CH-QD % 22.509 425
CBF 18. 628 330
QD 64. 442 105
HT % 8.734 995
DTFT ¥ 70. 460 935
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Fig.9 Water flow calibration device
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Table 3 Calibration results of the system

7 5T 0.1 SR IR B LA e
SESHICY

W 3 5/ (kg » min™) FrifE(E kg e kg TRZE/% SR % wE M/ %
20. 447 20.4556 0.004 3
37.13 20. 480 20.483 6 0.016 6 0.0135 0.0325
20. 501 20.496 9 -0.0204
20. 207 20.206 5 -0.0012
18.51 20. 427 20.4347 0.0399 0.003 1 0.0349
20. 389 20.383 1 -0.029 5
20. 030 20.026 2 -0.017 8
9.30 19. 990 19.989 6 -0.0023 -0.003 4 0.0139
19. 888 19. 890 0 0.009 9
19. 694 19.6957 0.007 5
1.83 19. 642 19.6357 -0.0329 -0.0354 0.044 3
19. 791 19.774 6 -0.0809
20. 462 20.468 0 0.028 4
37.41 20. 490 20.4859 -0.0200 0.0023 0.024 4
20. 471 20.4709 -0.001 6
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