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VISUALIZATION AND PICTURE PROCESSING
OF OPEN CHANNEL FLOW

By 7adashi UtAaMI and Zetsuo UENO

Synopsis

Tracer method was applied to visualize the three-dimensional structure of turbulent open-
channel flow. The horizontal cross-section of the flow illuminated by light through thin slit was
shifted upward and downstream. At the same time, pictures of flow patterns were taken every half
a second by the camera mounted above the channel. Illuminated cross-section and the camera were
both shifted downstream with mean velocity of the flow. Pictures obtained were processed by
computer system and distribution of velocity vectors, rotation and two-dimensional divergence were
obtained concerning each horizontal cross-section of the flow.

On the basis of these results, downward or upward motion of fluid such as boils, bursts or sweeps
were illustrated precisely and their distribution in three-dimensional flow field and their relation
with eddy motions were made clear.
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Fig. 2 Range caught by each flame, shutter
timing and light brightness.

Table 1 Center position and time period
of the range caught by each

4-15

flame,

Flame ] ’
f@m ) L ®
4-01 { o[ 025 i 0.0 -0.25
4-02 ; 1| 0.7 0,96-1.21
4-03 22 | 101 1.48-1.73
4-04 33 | 1.27 2.00-2, 25
4-05 44 | 1.53 2,52-3.77
4-06 55 | 1.79 3.04-3. 29
4-07 66 | 2.05 3.56-3. 81
4-08 7 231 4.38-4.33
4-09 88 | 2.57 | 4.60-4.85
4-10 99 | 2.8 . 5.12-5.37
4-11 110 | 3.09 5,64-5, 89
4-12 121 | 3.35 6.16-6. 41
4-13 . 132 | 3.61 6.68-6.93
4-14 143 | 3.87 | 7.20-7.45
4,13

154

7.72-7,97
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Photo. 1 Distribution of streak lines in the horizontal cross-scetion of (a) No.

4 02. (b) No. 4 07 and (¢) No. 4 14.



CFR - BB RRBE RO TR & R 549

L e T
X e

Fig. 3 Streak lines distribution (Flame No. 4-07).
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Fig. 4 Velocity vectors at lattice points (Flame No. 4-07).
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Fig. 5 Velocity vector distribution from the view point moving with (a) mean downstreamwise
velocity, (b) 1 em/s smaller velocity and (c) 2 cm/s smaller velocity.
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Fig. 6 Distribution of (a) rotation and (b) two-dimensional divergence.
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Fig. 7 Characteristics of the flow in the horizontal cross-section, at the middle of the
depth. (a) Distribution of velocity vectors, (b) Pattern of stream lines, (c)
Distribution of rotation, and (d) Distribution of two-dimensional divergence.
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TFig. 8 Characteristics of the flow in the horizontal cross-section near the channel bed.
(a) Distribution of velocity vectors, (b) Pattern of stream lines, (¢) Distribution
of rotation, and (d) Distribution of two-dimensional divergence.
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Fig. 9 Characteristics of the flow in the horizontal cross-section near the water surface.
(a) Distribution of velocity vectors, (b) Pattern of stream lines, (c) Distribution of
rotation, and (d) Distribution of two-dimensional divergence.
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Fig. 10 Transversal distribution of mean values of downstreamwise velocity, Mean values
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and (¢} No. 4-14.
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