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Clarification on Drag-Reduction Effect of 3-Dimensional Riblet with Dual-Plane
Stereoscopic PIV
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The drag-reduction effect of an innovative three-dimensional riblet is evaluated,
and world®s largest drag-reduction rate of 12% is obtained. Vortical structures in wall turbulence over
the riblet surface are investigated by means of a dual-plane stereoscopic particle image velocimetry
measurement. It is found that the drag-reduction mechanism is similar to those of two-dimensional
riblets. A different point is that the present riblet respectivelﬁ induces a downward and upward flows in
the expanded and contracted regions, which prevent vortices from hitting the bottom wall with wider
lateral spacing of the riblet. In consequence, the wetted area of the present riblet is smaller than
those of two-dimensional riblets, resulting in the high drag-reduction effect.
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