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Innovative study toward prediction of friction drag at rough surfaces based on
the investigation of the turbulent transport mechanisms by the volume averaging

theory

Yusuke, Kuwata
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Two types of the mathematical model are developed to predict friction drag
at a rough surface by means of the direct numerical simulations by the supercomputer. Both models do
not resolve the microscopic roughness structure but take account of the macroscopic effects by the
wall roughness. One of the models predicts turbulence near a rough surface without resolving the

roughness geometry. The other predicts a mean flow near a rough surface without resolving a
time-dependent turbulent flow nor roughness geometry. It is confirmed that both models can
accurately predict friction drag for various types of rough surfaces.
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