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A study to create a drag reducing wall with a heterogeneous porous structure
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To create a drag reducing wall with a heterogeneous porous structure, we
conducted the research by both numerical analysis and experiments. The following findings are
obtained.

1) It was confirmed that when the porous interface is partially impermeable, the Kelvin-Helmholtz
(KH) waves were damped on such a part, and the flow resistance is reduced by up to 11% from the
fully permeable structure.2) We found the existence of a region where the flow resistance does not
depend on the surface structure of the porous media. It was confirmed that the reason why the
turbulence field is less dependent on this surface structure is due to the development and existence
of KH waves whose scale is proportional to the channel height.3) We devised a layered porous
structure that can suppress the generation of KH waves, and confirmed its effect in experiments.
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