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Experimental Study on Horizontal Separation Eddies in Open-Channel Flow with Groins

B BT mmEsat
By Fei-Yong CHEN and Syunsuke IKEDA

Shallow open-channel flow with groins 1s a very important subject to be studied
in hydraulics and river engineering as well as m fluid mechanics In this kind of
flow, horizontal separation eddies induced by the gromns mfluence strongly the
recirculating flow, the reattachment of separation flow, the transport of
momentum and sediment, and so on It 1s therefore necessary to understand the
nature of the eddies. In this paper, an experimental study was conducted to
investigate the properties of the eddies, including the period and phase velocity
of vortex, reattachment of separation flow, etc It 1s found that the scale of
vortices 1s increased while they move downstream. The phase velocity of eddies
is found to be kept to be constant The characteristics of open channel flow
with two-groins 15 also studied The mass and momentum exchange velocities,
the contour of the root mean-square of water surface fluctuation, etc., have
been presented

Keyword' grom, honizontal separation eddy, mass and momentum exchange,
phase-velocity of vortex, shallow open-channel flow
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Table 1 Experimental condition

Run A B C D1 D2 D3 D4 D5 D6 D7

i (107%) 1.01 1 051 {072 1051 | 051 J051 1051 | 051 | 051|051

/1 (cm) 405 | 520 {517 5320 {520 {520 1520 | 3520 | 520 | 520
U (cm/s) 31.27 11736 |3089 |17.36 (1736 | 1736 | 1736 {1736 | 1736 | 1736

¢y (10‘3) 411 863 379 8 63 8.63 863 8.63 8.63 863 863

. (cm/s) 201 107 | 190 {107 {107 {107 | 107 [ 107 {107 {107

Number of S D. i 1 1 2 2 2 2 2 2 2

Distance of S.D (cm) 30 60 100 150 200 250 300
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Fig 1 Time-averaged flow field (Run B for open-channel flow with one groin)
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Fig 3 Dustribution of root mean-square of water
surface fluctuation (Run B).
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Fig 4 Varnation of relative water depth (Run B)
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Fig 5 Variation of correlation coefficients of water
surface fluctuation (Run B, at x, = 30cmr).
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