LIS d IS = 3] 20060t X

PIVE 0|43 H|H#

2,4 A 8, o
SERL L LR mwmﬂq

& pp.773~778

06-5-124

E?é'

Eh
)\

o_4~
=
H 3

*

A& dddistn 7| A3

Measurements of Velocity Profiles Inside a Partially Filled Pipeline
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ABSTRACT: Velocity profiles inside a partially filled pipline -have been investigated
experimentally. To measure the velocity fields, a particle image velocimetry (PIV), which is a
recent quantitative visualization technique, is applied. The velocity profile inside a circular pipe is well
known, but if the pipe is partially filled, the problem is entirely different in the sense that the velocity
distribution is significantly affected by the slope of pipe and filled water level, and so on. In order to
calculate exact flow rate in the open channel or partially filled pipeline, three—dimensional velocity
distributions at a given cross—sectional area are measured and compared the flow rates with the
previously known empirical formula of Manning equation. The results show that the velocity profiles at
center plane is considerably different from each other when the slope and water level change. Thus,
The three—-dimensional velocity profile can be the most plausible estimate for the exact flow rate.
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Table 1. Experimental conditions

Rough
o‘u'g ness 0.01
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Fig. 1 Experimental apparatus for the measurement
of velocity profiles inside a partially filed
pipeline.
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Fig. 2 Frame straddling signal of a PIV system.
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(a) original image (b) Processing image

Fig. 4 Image processing step.
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Fig. 5 Velocity profiles obtained for various
water depths and channel slopes.
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Fig. 6 Contour of 3-D velocity distribution inside
a partially filled pipeline. (h/d = 0.5)
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Fig. 7 Comparison experiment data with manning
equation inside a Partially filled pipeline.
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