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Penguin-skin riblets - Study of drag reduction effect of riblets on 3D body
surface

Tanaka, Hiroto
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A trapezoidal riblet inspired by the feathers on the surface of penguins was
proposed. Riblet films with rib spacings of 100 p m and 40 u m were created by using ultraviolet
laser scanning processing on polyimide film. The drag of flat plates and 3D spindles with the riblet
film attached was measured in a circulating water tank to calculate the drag reduction rate. For

the flat plates, the maximum resistance reduction rate of 1.97% was achieved when the
non-dimensional rib spacing s+ was 1.59. Additionally, the drag reduction rate increased when the

rib orientation was deviated by 15 degrees relative to the flow. However, the drag increased at
deviations of 30 degrees or more. For the spindles, the maximum reduction rate was 3.28% when s+ was

3.9, which was higher than that of the flat plates.
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