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Development of vortex flowmeter system for strong
periodic vibration interference
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Abstract: Vortex flowmeter is a fluid vibration flow meter, which is easily affected by pipeline vibration and flow field disturbance. The
measurement error is large under the condition of small flow rate, especially under the interference of strong vibration, vortex signal is
submerged, and it cannot be accurately measured. In this paper, a vortex flowmeter system which is resistant to strong periodic vibration
is developed. Differential charge amplifier with negative voltage feedback is used to improve the ability of discharge flow signals. A
frequency variance algorithm based on frequency shift strategy is proposed to reduce the influence of strong periodic vibration. Firstly,
the influence of similar frequencies is reduced by frequency shift strategy. Then, according to the frequency band width of traffic signal
and periodic vibration interference, the frequency of traffic signal is determined by calculating and comparing the frequency variance.
The signal processing system of vortex flowmeter is developed and tested. The results show that the developed system extends the lower
limit of range and can accurately extract signals under the condition of strong periodic vibration interference, and the accuracy is
improved by one order of magnitude.
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Fig. 1 Comparison of vortex signal frequency

estimation with different frequency intervals
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Fig. 4 Schematic diagram of a differential charge

amplifier with negative voltage feedback
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Fig.5 System software block diagram
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Fig. 6 Flow chart of main monitoring module
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Fig. 7 Vortex flowmeter experimental platform
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Table 1 Comparison of the frequency measurement

results of the two systems

5 ERRGRMEE/H: S RGN B/ Ha
1 99.6 99.6
2 83.2 83.1
3 58.6 58.6
4 39.8 39.8
5 27.5 27.3
6 41.5 20. 6
7 41.5 18.7
8 41.5 15.6
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Table 2 Relative errors of frequency

estimation by different algorithms

i SEBRATA H/A(?5E AR iR 2E/ - AN 25/
Hz (ZR7 S % %
1 107.4  107.5347  0.13  107.4219  0.02
2 108.5 108.2450  0.24  108.3984  0.09
3 113.2  113.3712  0.15  113.2353  0.03

4.4 FIRMWR

TR I A A5 5 4046k 37,105 Hz W4~ i i
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Table 3 Experimental results of anti-vibration test of

vortex flowmeter when there is no flow

K (EER/H, Ei%E/He ARG/ mV X GEEE/ He
! 0.0 43 274.0 0.0
2 0.0 61 265.2 0.0
3 0.0 70 406.2 0.0
4 0.0 78 101.3 0.0
3 0.0 86 253.4 0.0
6 0.0 94 253.9 0.0
7 0.0 102 309.0 0.0
8 0.0 112 174. 8 0.0
5 & it

ARSCHIRR 7 —of i i 5 S SR 8~ HIE ) o 1 i et
AL, LUHIRIIAE Al B A% L R — Fali A A
TS5 14 22 Bl 3 Ay IR A 1 O T F AR TR 9 3 1

Fx4 REFESINEAH 37 H,1BEH 49 mV B,
REREBVTHIRMIA LR ER
Table 4 Experimental results of anti-vibration test of
vortex flowmeter when the flow signal frequency is

37 Hz and the amplitude is 49 mV
FEWE, REEE, RIEE, PEREEY AXTRE/

Z

Hz Hz mV Hz %
1 37.02 43 49.8 36.93 -0.24
2 37.27 61 77.3 37.45 0.48
3 37.24 70 173.0 37.43 0.51
4 37.28 78 130.9 37.43 0.40
5 37.27 86 77.1 37.09 -0.48
6 37.38 94 58.4 37.34 -0.11
7 37.34 102 193.9 37.40 0.16
8 37.38 112 122.3 37.49 0.29

x5 REEEIHEN 105 He, 1EEH 264 mV K,
RERET RN LIE ZER
Table 5 Experimental results of anti-vibration test of
vortex flowmeter when the flow signal frequency is
105 Hz and the amplitude is 264 mV

s FEE, RSV, RINEE, PGREEY AXTRE/
Hz Hz mV Hz %
1 105. 18 43 284.8 105. 20 0.02
2 105.78 61 301.9 105. 40 -0.36
3 105. 12 70 370.2 105. 22 0.10
4 105. 31 78 322.0 105. 04 -0.26
5 105. 18 86 359.8 104. 89 -0.28
6 104. 90 94 358.6 104. 41 -0.47
7 105. 13 102 305.4 105. 55 0.40
8 104. 61 112 268. 4 104. 13 -0. 46
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