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Membranous or hairly: fluid dynamics approach to the wing microstrucures
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We conducted an aerodynamics study on a feather considering the
microstructure to elucidate the role of feather evolution in the evolution of powered flight in
birds. We created a simple feather model possessing a shaft (rachis) and planar plate (vane). We
then compared it with models with various gaps (slits) on its vane. We then conducted a series of
steady laminar flow simulations on the feather models. The results showed that the lift-to-drag
ratio, an index for flight efficiency, decreases with increasing the total gap area. Flow
visualisation revealed that the high-pressure air on the ventral side of the feather vane flowed
into the upper surface through the gaps. This flow neutralises the low surface pressure on the upper

surface, the main contributor to the lift.
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