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Numerical simulations of 3D turbulence structures in open channel with a sharp bend
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The turbulent flow structures in river bends are characterized by the generation of the secondary
current of 1st kind. The secondary current is an important factor for sediment transport.
Therefore, the bed topography in rivers is closely affected by the secondary currents. In order
to predict the bed deformation in the river bends, the flow and the turbulent properties of the
river bends have to be clarified satisfactory. However, due to the complicated flow properties,
the prediction of the structure of the flow in the river bends is difficult. In previous researches,
it is shown that 3D computational method based on a non-linear RANS model is effective
and efficient tool for this kind of problems. However, the applicability of the model to flows
with a sharp bend has not been clarified yet. In case of sharp bends, more complicated flow
pattern, such as flow separation, is generated. In this study, a non-linear RANS model is
applied to the sharp curved open channel flows studied experimentally by Blanckaert(2002).
The computational results are also compared with the LES results by van Balen (2008). The
accuracy of the computational results with non-linear RANS is shown generally competitive
with LES result. Considering the computational efficiency, it is pointed out that the RANS
approach is a practical tool for prediction of open channel flows with a sharp bend.
Key Words : sharp bend, secondary flow, outer bank cell, RANS, LES
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