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A study on flow characteristics in a partially filled open channel

Jung Geun Choi - Jaeyong Sung - Myeong Ho Lee - Sukjong Lee

Abstract

Flow rate measurement is one of the difficult problems in the industrial applications. Especially, flow
rate in a partially filled pipeline is affected by many parameters such as water level, channel slop, etc.
In the present study, prior to the development of a flowmeter, the flow characteristics has been
investigated by particle image velocimetry (PIV) measurements. Three-dimensional velocity distributions
were obtained from sectional measurements of velocity profiles according to the water level. As a
result, it is found that there is no similarity in the velocity profile when the lateral position is changed.
In addition, the maximum velocity does not always occur on the free surface. It depends on the water
level. In the aspect of flow rate measurement, the previous calculus based upon point measurement
techniques is proved to be inaccurate because of the lack of whole flow information.

Partially Filled Pipeline (H]%+#), PIV (YAF3H-54),

Flowmeter (-7-%F7]), Three-Dimensional Velocity Distribution 32+ £ E&X)
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Fig. 1 Experimental apparatus and configuration of
the PIV system to measure the velocity profiles
inside a partially filed pipeline
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lateral positions
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Fig. 6 Three-dimensional velocity profiles according
to the variation of the water level

Table 1 Comparison with the point measurement

method
depth
h/d = 0.25

b/d = 0.5
h/d = 0.75
h/d =1

0.9 x
Umax
14.85%

15.59%
12.29%
18.96%

0.2, 0.4, 0.8
x Depth
12.79%
13.07%
13.96%
10.4%

0.4 2d

7.25%
7.62%
8.80%
10.1%

18.36%
20.67%
20.6%
17.25%
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