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Comparison of Ultrasonic Paths for Flow Rate Measurement
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ABSTRACT

The paper deals with the accuracy comparison between two kinds of ultrasonic paths for flow rate
measurement. In the Z-path, two transducers are installed on the opposite sides of each other on a
pipe, and the ultrasonic waves generated at one transducer propagate to arrive at the other one only
by refraction. In the V-path, two transducers are installed on one side of a pipe, and the ultrasonic
waves reflected at the inner wall of the pipe are received. Transit times were confirmed to identify
the propagation paths by comparing the theoretically calculated results and measured ones. The flow
rate measurements with two kinds of ultrasonic paths appeared very similar. It would be possible to
select either of the paths by considering the advantages and disadvantages.
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Table 1 Wave speed at the materials

. Wave speed(m/s)
Material
CL Cr
Wedge(plastic) 2612 1070
Pipe(STS 304) 5936 3281
Fluid(water) 1500

Table 2 Comparison of transit times

Transit time(us)
Path
Calculated Measured

Wedge 13.02

Pipe 1.19

Fluid 77.40
Z-path 105.82 108+2
V-path 183.22 184+1
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Fig. 6 Velocity components of flow and ultrasound
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Table 3 Comparison of flow rates measured at Z-path

Flow rate(L/min) Difference
Reference Measured )
189+0.4 185+0.7 2.1
561+0.7 511+2.0 9.0
755£1.0 686+2.4 9.2
1005+1.1 939+1.8 6.6
1242+1.0 1150+3.3 7.4
1503+2.0 1376+3.6 8.4
1729+2.2 1584+5.1 8.4

Table 4 Comparison of flow rates measured at V-path

Flow rate(L/min) Difference
Reference Measured (@)
189+0.4 175+0.7 74
553+0.6 515+0.9 6.9
754+0.9 689+1.5 8.6
1024+1.2 950+0.8 7.3
1252+2.7 1146+1.9 8.5
1504+1.7 1388+3.3 1.7
1727+£1.9 1586+3.1 8.2
\ BTN
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