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Abstract: Flowmeters that measure the amount of fluid passing through conduits must kept accurate by comparison
and the periodic calibration. The reference meters used are clamp-on meters that mount sensors on the outer wall
of the pipe. They are called 1-path, 2-path or 4-path flowmeters depending on the number of sensors. We selected
a flowmeter mainly used for K-water as test a flowmeter. We carried out experiments to find the intrinsic error of
the flowmeter and errors in the downstream of a double bent pipe. The results show that there are the sensor
locations that meet the tolerance. We suggested the angle of the sensor, the straight run from the downstream of
the bent pipe and the number of sensors. So it is possible to improve the water treatment process and increase the
accounted water rate by upgraded flow measurement technology.
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Fig. 1 Configuration of flowmeter test facility
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Table 1 Uncertainty Budget

Variable Standard. Sensitivity Contribution
Uncertainty Coefficient Value
X ul(z,) ¢ u; ()
2 (2 1
W,,s(ke) 8.27 1.67 x 107 138 x 10
t(s) 8.7 x 107 -1.25 x 107 -1.09 x 107
p(kg/m") 2.89 x 10 2751 x 107 2.17 % 107
p(kg/m) 222 % 10 6.53 x 10™ 1.45 x 107
py(ke/m’) 2.89 x 10 1.47 x 10 423 %107
g(m'/h) 3.95
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Table 2 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 -12.2~122 -30~30

0.004 m/
Accuracy (0.5~1)%RD | (1~2) %RD | 2 O.SHIln?s)
Zero flow adj. Manual Auto Auto
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Fig. 2 Mounting angle of sensors
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Fig. 3 Intrinsic errors of 1-path flowmeter depending
on the location of sensors
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bent pipe for 1-path flowmeter
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