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Study on the mechanism of hydrodynamic force generation by flapping motion of a
wing with leading edge protuberance imitating the pectoral fin of a humpback
whale
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In this study, we focused on the fluid dynamic force characteristics on a
moving wing with leading edge protuberance that imitates the pectoral fins of a humpback whale, and
conducteg an investigation to clarify the mechanism by which unsteady fluid dynamic forces are
generated.

An experimental device capable of realizing heaving, pitching, and flapping motions was constructed,
and the wing performance and flow fields of a wing with leading edge protuberance and a wing with
straight leading edge were investigated. As a result, it was found that in the case of a wing with

straight leading edge, separation is suppressed by the wing motion, and a higher lift can be
obtained than a static wing. Furthermore, since a wing with leading ed?e protuberance can generate a
stable high lift under any motion conditions, it was found to be highly suitable for a fish-type
underwater robot.
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