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Portable high-precision ultrasonic flow measurement system
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Abstract: This paper presents a portable ultrasonic flow measurement system based on a new flow tube with the
ultrasonic sensor parallel to the direction of liquid flow. Based on the new flow tube structure of the flow measurement system,
two flow calculating algorithms are deduced and error analysis is performed. It is found that one of the algorithms can reduce
the error caused by the change in sound velocity, which improves the measurement stability of the system and can also suggest
ideas for improvement. This system uses the Qs-k ratio curve to correct the influence of uneven flow velocity distribution of
the moving fluid. Within the measurement range, experiment shows that the error of the measured value of the system does not
exceed 0.2%.
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Table 1 Calculation of theoretical time difference between two structures under the same conditions
K% HEERA (mm) FREE (m/s) WE (m/s) HA (mm) FEAERMA R AER2 (ns)
“z7” # 20 1400 1 28.3 45 =20.4
R ) 20 1400 1 300 0 =306
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Table 2 Calibration evaluation data
MBS WEAREE (mh)  WERE (m¥h) SMEIRZE (%) PHRERE (%) TEEEE (%)

0.16302 0.16300 -0.01

1 0.16356 0.16360 0.03 —-0.02 0.05
0.19183 0.19170 —-0.07
0.24633 0.24630 —-0.01

2 0.31201 0.31240 0.13 0.02 0.10
0.43707 0.43680 —0.06
0.77459 0.77270 -0.24

3 0.92732 0.92570 —0.18 -0.17 0.08
1.06010 1.05930 —0.08
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