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Research and application of the zero-point model of the sensor
in Coriolis mass flowmeter

Luo Fan, Gan Rong, Zhao Pujun, Chen Qiaobing, Xiong Maotao

( National Institute of Measurement and Testing Technology, Chengdu 610021, China)

Abstract ; Due to the virtue of directly measure mass flow, the Coriolis mass flowmeter is the first choice of international trade settlement
in recent years. It has become one of the most rapidly developing flowmeters. Although the accuracy of Coriolis mass flowmeter is
relatively high, it has the weakness of zero-point drift, which could result in long-term instability. Based on the characteristics of
amplitude-frequency and phase-frequency of the classic U tube in the sensor, this article analyzes the responses of each order to the
working vibration frequency. The model of the initial phase of the sensor is formulated. By prototypes testing, this zero-point model is
suitable for thin-walled pipe structure and can be widely used. It reduces the error of Coriolis mass flowmeter in cryogenic flow
measurement to be within 0. 3% , and also provides a theoretical foundation to reduce the zero-point drift of Coriolis mass flowmeter.
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Fig. 1 The principle of Coriolis effect
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Fig.2 The working status of the sensor
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Fig.3  The principle of the time difference
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Fig. 4 The structure of the sensor
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(a) The model of the first order
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(c) The model of the third order
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(e) The model of the fifth order
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Fig.5 The vibration models of the sensor
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Fig. 6 The amplitude-frequency characteristic
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Fig.7 The phase-frequency characteristic
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Fig. 8 The structure diagram of U-shape tube
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Table 1 The dimension of the U-shape tube
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Fig. 9 The photo of prototypes
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(a) The installation method of the prototype A
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Fig. 10  The installation method of the sensor
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Fig. 11 The stability test of the transmitter

MRS B2 06, A0 4 Bl HL B A e 37t A% SR
A AR /INT 100 s, 17 5 KL f5E X 87 A9 AH 07 25 30K T
10 s, B EIEE R £0. 2% B FEAORS B, WK 5 AL 7
BEPEHIAE L2 ns, FRATLACAE R 2 s BRI 22 ()R 22 PR

TEFEI A SPRASTR SO R H A & A Z, W J
TR RF S Z, A

Z.=7-7, (20)

BU10 ¥k 7, B9 - AR R fl a2 /< 28 s S

TR Z,, 03 2 R,

®2 ERNMAMERSRTEREMEL
Table 2 The working frequency and zero-point of the

sensor with air
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Table 3 The error of theoretical zero-point of the
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Table 4 The errors corrected by the zero model of the sensor
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Fig. 13 The zero point of the sensor according to the amplitude

of the detected signal
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Table 5 The predicted zero point of the sensor at cryogenic
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Table 6 Test results of flow at cryogenic
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1 25.47 25.505 -0. 137
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5 26. 44 26. 558 -0. 444 -0. 437
6 23.05 23. 147 -0.419
7 28.96 29. 103 -0. 491
8 22.92 23.059 -0. 603
9 21. 64 21.735 -0. 437
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Table 7 The error corrected by the zero model
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