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Deviation Characteristics of Clamp-on Type Ultrasonic Flowmeter Installed
in Downstream of Valves
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ABSTRACT

This study was performed to found out the deviations for clamp-on type ultrasonic flowmeter installed in downstream of

valves. It was selected three types of two-path flowmeter mainly used for K-water as test. Experiment carried out to confirmed

characteristics of deviation depending on the sensor location, straight pipe length and maker for 1-path, 2-path and 4-path

combined 2-path flowmeter. It was selected two kinds of valves with 100 % and 50 % opening, butterfly valves and gate valves,

for flow disturbance factor. Finally, we suggested number of sensors by maker, straight pipe length and installed location of

sensors satisfying the tolerance depending on the experiment results.
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Table 1 Specifications of ultrasonic flowmeters

Article Maker A Maker B Maker C
Method Transit-time | Transit-time | Transit-time
d(mm) 7~9,000 12.7~7,600 13~6,000
V(m/s) -12~12 -122~12.2 -30~30
Accuracy (05~1)%RD | (1~2)%RD (\?.SO(())%;EI/]/SS)
Zero flow adj. Manual Auto Auto
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Fig. 4 Deviations at the mounting angle 45° for 1-path flowmeter
on butterfly valve (100 % opening)
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Table 2 Results of regression analysis

Variables | Coefficient | Std. error | t value P value
Intercept -137545 | 0.554521 -24.8043 | 6.2E-116
Flow -0.00119 0.000305 -3.88984 0.000104
Position -0.16014 0.05303 -3.01987 0.002567
Distance 0.147859 0.022774 6.492328 | 1.11E-10
type 1.971976 0.212121 9.206481 | 4.38E-20
opening 0.102476 0.004242 2415516 | 7.7E-111
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