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Research and experiment on differential drive mode of Coriolis mass flowmeter

Fang Zhengyu Xu Kejun Zhang Jianguo Liu Zheng Liu Wen Yue Jing

(School of Electrical and Automation Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: When the gas-liquid two-phase flow occurs, the drive energy of Coriolis mass flow transmitter based on single-ended drive
mode is insufficient, which leads to very low of the vibration amplitude of the flow tube, very large of the measurement error of the
flowmeter, and even abnormal work. Therefore, the drive capacity and its enhancing space of the transmitter based on single-ended drive
mode are analyzed. A differential drive mode is proposed to enhance the drive energy and meet the requirements of intrinsically safe. The
circuit is developed and used in Coriolis mass flow transmitter. The comparative experiments on two kinds of driving modes are performed
under the gas-liquid two-phase flow, and the water flow calibration experiments are conducted. The experimental results show that the
vibration amplitude of the flow tube is almost doubled in the same flow rate and gas volume fraction when the transmitter is based on
differential drive mode. The measurement accuracy can still reach 0. 1% in the case of the single-phase flow, so the differential drive
mode can maintain the vibration stability of the flow tube.
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Fig.1 Schematic diagram of single-ended drive mode of

Coriolis mass flowmeter
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Fig.2 The part circuit diagram of Coriolis mass

flowmeter drive system
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Fig.3 Schematic diagram of differential drive mode
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The part circuit diagram in differential drive mode
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Fig.5 Experimental device
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Table 1 Test results of single-ended drive mode

blioh- 4 WM RS SR SREhRA
(kgemin ") % Vv A% FAE/ mA
16 A 4.12 2.85 3.06
3 0.56 7.30 10. 68
6 5 0.40 7.30 10.68
7 0.31 7.30 10.70
10 0.24 7.30 10. 69
3 0.80 7.30 10.65
5 0.62 7.30 10. 64
8 7 0.46 7.30 10.65
10 0.40 7.30 10. 66
3 1.76 7.30 10.49
5 1.25 7.30 10. 60
4 7 1.20 7.30 10.55
10 0.98 7.30 10.57
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Table 2 Test results of differential drive mode

itk HEME/  JRshE(E/ WRShIE(E/  WKShEA
(kg'min ") % A\ \ B AE/mA
16 A 4.09 1.29 3.04
3 1.44 7.27 21.39
5 0.96 7.27 21.40
16 7 0.74 7.27 21.39
10 0.54 7.30 21.41
3 1.42 7.30 21.20
5 1.19 7.30 21.24
§ 7 0.91 7.30 21.25
10 0.73 7.30 21.23
3 2.67 6.87 19.85
. 5 2.28 7.26 21.05
7 2.06 7.30 21.05
10 1.76 7.30 21.08
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Fig. 6 Experimental device of calibration
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Table 3 Calibration test data of dynamic quality
method ofsingle-phase water
BRI A bRMEM/ iR/ CPEEIR AN/
(kg'min~') kg ke % #/% %

35.348 35.356 -0.023
125.0 35.336 35.344 -0.023 0.032 0.016
35.336 35.354 -0.051

35.563 35.560 0.008

61.1 35.593 35.584 0.025 0.010 0.014
35.555 35.556 -0.003
35.695 35.678 0.048

30.6 35.727 35.708 0.053 0.035 0.028
35.669 35.668 0.003
35.096 35.088 0.023

12.0 35.004 34.998 0.017 0.004 0.028
34.966 34.976 -0.029
35.378 35.376 0.006

124.8 35.382 35.390 -0.023
35.350 35.368 -0.051

-0.023  0.028
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