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3-D Numerical Simulation of Open-Channel Flows
over Smooth-Rough Bed Strips
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Abstract

This paper presents a turbulence modeling of the open-channel flows over smooth-rough bed strips. A Reynolds stress model
is used for the turbulence closure. The simulated mean flow and turbulence structures are compared with the previously
reported experimental data. Comparisons reveal that the developed Reynolds stress model successfully predicts the mean flow
and turbulence structures of open-channel flows over smooth-rough bed strips. The computed flow vectors show cellular sec-
ondary currents, of which the upflow occurs over the smooth bed strip and the downflow over the rough bed strip. It is found
that the cellular secondary currents affect the mean flow and turbulence structure. A budget analysis of the streamwise vor-
ticity equation is also carried out to investigate the mechanism by which the secondary currents are generated.

Keywords : Reynolds stress model, smooth-rough bed strip, open-channel flow, cellular secondary currents, turbulence structure
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2l L8 oF 1/1=0.389]2l, Wang 5(2003)7} Nakagawa
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