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Fig. 1 Sketch of the hydraulic flume
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Fig. 2 Setup of the measuring system
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Table 1 Flow parameters

J H/cm Q/(m*<h~") B/H U /(mes™)  ue /(emes™!) Re Re.
C276 0.001 2.15 1.18 11.6 0.22 1.45 4182 276
C309 0.001 2.31 1.31 10.8 0.23 1.51 4 665 309
C343 0.001 2.48 1. 49 10. 1 0.24 1.56 5276 343
C386 0.001 2.68 1.65 9.3 0.25 1.62 5 868 386
€429 0.001 2.88 1.93 8.6 0.27 1. 68 6 864 429
C465 0.001 3.04 2.42 8.2 0.32 1.72 8590 465
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Fig. 3 Image processing



260

26

2.1
3( a) o
20 N 60 o
2.2
3(c)
3(d) 3(e) o
2.3
3(6) .
3
3.1
1 0 X VA
X 18 N/ 2 .
2 x18 0~36. 18
1 0 4( a) °
4
Fig. 4 Calculation of streak width and the distance between neighboring streaks
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Fig. 5 Position of streaks relative to flow boundary
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Fig. 6 Variation of sizes of streaks with Re. Fig. 7 Variation of steak area with Re.
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Fig. 8 Distribution of streak width along the
spanwise direction at various Re. Fig. 9 Relationship betweenW " /Rel*and Z/B
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Image-based measurements of low-speed streaks
in near-bed region of open channel flow*

WANG Hao' LI Danxun' CHEN Qigang® WANG Xingkui'

(1. State Key Laboratory of Hydroscience and Engineering Tsinghua University ~Beijing 100084  China;
2. School of Civil Engineering Beijing Jiaotong University Beijing 100044  China)

Abstract: Image-based experiments have been conducted to measure low—speed streaks in the near-bed region of open
channel flow. The measurements involve tracing the streaks with natural sand recording the streak images by a high—
resolution camera and extracting geometrical features of the steaks through mathematical morphology procedure. A-
nalysis of the measured data yields the following findings: (D) The streak width is symmetric with respect to the midline
of the bed attaining its maximum value at the center and decreasing gradually toward the side wall; (2) At friction
Reynolds number from 276 to 465 the low-speed streaks vary from 20. 8 to 29. 8 in dimensionless width from 99. 3 to
126. 7 in dimensionless interval and from 23. 4% to 15.9% in percentage area; and (3) An increase of friction Reyn—
olds number leads to an increase in the width and interval of streaks together with a reduction in the percentage area.

The experimental results indicate that image processing technique provides an efficient and accurate tool for investiga—

ting complex low-speed streaks in open channel flow.
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