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Direct Numerical Simulation of Drag Reduction by means of Spanwise Traveling Wave-Like Wall Deformation
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Drag reduction effect in turbulent flow in a channel with spanwise traveling wave-like wall deformation, i.e.
“ moving riblets,” is investigated by means of direct numerical simulation (DNS). This control method is expected
to have larger drag reduction effect than that of the ordinary riblets. Regardless of the parameters of the wave,
drag reduction of several percents was obtained: maximum drag reduction of 11% and maximum net energy saving
of 10%. In order to analyze the contribution of the spanwise-periodic component, phase averaging was taken and
discussed. The decreases of the turbulent kinetic energy and streamwise vorticity fluctuation are observed and
the peak of them was shifted away from the wall at every phase of the wave. These observations indicate that the
quasi-streamwise vortex in the region near the wall is weakened and moved away from the wall due to the wave.
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