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Study of ultrasonic flowmeter method for open channel flow calculation
HAN Jiwei'?, SHAO Jun"? FU Weijie"?, DAI Jiaqi"?
(1. N anjing Automation I nstitute of Water Conservancy and H ydrology,the Ministry of Water
Resources, N anjing 210012, China; 2. Research Center on H ydrology and Water Resources
Monitoring of the Ministry of Water Resources, N anjing 210012, China)

Abstract: At present there is few research on the ultrasonic flow meter method for flow calculation. This paper presents a sys
tematic study on this method. It elaborates on the ultrasonic flow meter method for flow calculation in terms of the principle of
ultrasonic test, t he calculation method for theoretical calibration coefficient k|, the calculation method for channel cross section
area, and the calculation method for field calibration coefficient k,. It puts forw ard the linear interpolation method for calculat
ing theoretical calibration coefficient k ;. T aking the Yunhe station of the Soutlr to- North Water T ransfer Project as a case stud
y, we used linear interpolation to calculate the theoretical calibration coefficient k, and calculated the flow by the ultrasonic
flow meter method. The calculation results were compared with the results of the current meter method. The comparison show ed
good consistency and controllable error. T his study can provide a reference for engineering and technical personnel, provide inr
portant technical support to the localization of ultrasonic measurement devices, and provide technical support to the reat time omr
line flow monitoring of key navigable channels and low velocity in China.
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Fig. 1 The flow measurement layout of the ultrasonic method
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Tab. 1 The numerical values for ISO 6416 k ,

h/H 0.1 0.2 0.3 0.5 0.6 0.7 0.8 0.9

k, 0.846 0.863 0.882 0.937 0.979 1.039 1.154 1.424
e h/H e RE S N KR PR 7K R (1 e
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Fig.2 Shape of regular trapezoidal cross section
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3 k,
Fig.3 Relation between the relative location of transducer and k,
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4

Fig.4 Test cross section for ultrasonic flow measurem ent

at Yunhe hydrological station
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Tab.2 Parameters for flow calculation by ultrasonic flow meter

method at Yunhe station

3

Tab.3 Flow calculation results by ultrasonic flow meter

method at Yunhe station

Y M WG A
fmo I(mdesh (mdes) BEE(%)
1 23.68 867 759 14. 17
2 24.15 1318 1110 18. 74
3 23.20 211 194 8.90
4 23.20 203 185 9.78
5 23.31 191 163 17.19
6 23.93 1311 1130 16.03
7 23.27 335 358 - 6.49
8 23.13 266 247 7.80
9 23.06 299 257 16. 36
10 22.93 201 226 - 11.18
11 22.94 194 213 - 8.83
12 22.94 203 196 3.5
13 22.95 177 174 1.7
14 23.70 983 989 - 0.60
15 23.41 332 373 - 10.99

75 JKAVE/ m ki ky v/(me*sl) A/m?
1 23.68 0.908 .08 0.48 958
2 24.15 0.921 .38 0.53 1138
3 23.20 0. 892 .48 0.18 871
4 23.20 0. 892 .48 0.18 871
5 23.31 0. 896 .55 0.15 891
6 23.93 0.915 .04 0.68 1035
7 23.27 0. 895 .52 0.28 883
8 23.13 0.89 .43 0.24 858
9 23.06 0. 887 .39 0.29 845
10 22.93 0. 882 .25 0.22 822
11 22.94 0. 883 .27 0.21 824
12 22.94 0. 883 .27 0.22 824
13 22.95 0. 883 .28 0.19 826
14 23.70 0.908 .84 0. 61 964
15 23.41 0. 899 .61 0.25 909

5

Fig.5 Comparison of monitored flow by ultrasonic method

and current meter meth od
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