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VELOCITY VECTOR MEASUREMENT BY LASER DOPPLER
VELOCIMETER IN AN OPEN CHANNEL FLOW (3)

By Hirotake ImamoTo, Taisuke ISHIGAKI
and Atsukuni KAJIMA

Synopsis

Three dimensional structure of turblent flow near a corner in an open channel was
investigated experimentaly. LDV measurements of all velocity components were carried out
in three rectangular channels which had different aspect ratio, B/H=1 to 5. And also a
flow visualization technique was used.

In experiments, it was confirmed that two kinds of dominant secondary flow, which
occured intermittently, were observed near the corner, one was flow to the corner and the
other departed from the vicinity of side wall near the water surface. Based on the results,
a model of three dimensional structre of flow near a corner is illustrated.
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Table 1 Hydraulic conditions

Channel Depth |Discharge Slope Reynolds | Froude
Case width B H Q Ip number | number
(cm) (cm) {/9) ’ R, F,
LDV measurement B/H=1 4.0 4,01 0.329 1/1200 2900 0.57
Y B/H=3 12.0 4.00 1. 200 1/1100 5800 0.52
7 B/H=5 20.0 4,00 2. 055 1/1400 7700 0.48
Flow visualization B/H=5 20.0 3.98 1.478 1/ 500 6100 0.30
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Fig. 3 Vertical distribution of longitudinal
mean velocity U.
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Fig. 12 Pass lines of neutral tracers in horizontal sections,
y/H=0.9, 0.5 and 0.1.
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Fig. 13 Pass lines of neutral tracers in vertical sections, z/H=0, 0.5, 1.0, 1.5, 2.0, 2.5.
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Fig. 14 Model of three-dimensional structure of a flow near a
corner in an open channel flow.
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