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Fig.1 Sketch of circulation
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Table 1 Main parameters in serial experiments
/Hz Re Fr -
BRF10 10 5810 0.150 A HERA X
BRF12 12 7450 0.196
BRF14 14 8940 0.240
BDF10 10 5630 0.149 | A |
BDF12 12 7160 0.194 @
BDF14 14 8650 0.240 % PR
PIV )
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Fig.2 Flow pattern near sand waves and
models of dunes and ripples
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Fig.3 Ejection and sweeping for BDF12 + 44A 45A
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Fig.4 Ejection and sweeping-induced flow velocity field for BDF14 + 45A 46A
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Fig.6 Relative position of

the second separation point
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Fig.7 Flow separation and Kolk-boil generation
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Fig.5 Variation of flow pattern
near sand waves for BDF10 + 01A ~ 05A 3a 5a Se
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Fig.8 Velocity vector field and velocity contour for BDF10 + 33
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Fig.9 Velocity distribution along Kolk-boil ejection for BDF + 33

10
Fig.10 Development of free shear mixing layer bursting ejection and Kolk-boils
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Characteristics of turbulent coherent structures over sastrugi in open channels
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Abstract Based on the synthetic analysis method of flow fields and the combination of flow visualization with computer-
based image analysis a series of experimental study is carried out in a circular open flume to simulate dunes and ripples
under the variation of flow velocity with the focus placed on the effects of the bed form of the open flume on the patterns
and characteristics of turbulent bursting. It is demonstrated that the bed form of the open flume has significant effects on
the characteristics of turbulent coherent structures. Owing to the flow separation at the crest of sand waves the flow field
can be divided into a free turbulent area above the crest and a trough turbulent area below the crest. In the free turbulent
area there are not only shear mixing layers but also a typical turbulent bursting phenomenon characterized by ejection
and sweeping. In the trough turbulent area the flow may be separated at the upsiream slope and vortexes may occur
near the downstream slope. The turbulent coherent structures in the free turbulent area and the trough turbulent area are
quite different and their interaction may result in the so-called special Kolk-boil phenomenon. The analysis of the
experimental results shows that the turbulent coherent structures in the free turbulent area and the trough turbulent area

and their interaction play an important role in turbulent flow and sediment movement in alluvial rivers.
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