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The Aerodynamic Origin of Abrupt Thrust Generation in Insect

Flight (Part 2: Study on Primary Aerodynamic Parameters)
Jung-Sang Lee*, Jin-ho Kim* and Chongam Kim**

ABSTRACT

Numerical results from the "figure-of-eight' motion of Phormia-Regina in Part 1
indicate that vortical structure and vortex dynamics do play a critical role in lift and
thrust generation. The aerodynamic force generation of insects’ wing could be
governed by aerodynamic parameters such as Reynolds number; kinematic parameters
such as frequency, amplitude, and component of the figure of eight motion; and
morphological parameters such as wing shape and the number of wing. In the present
work, the effects of Reynolds number, reduced frequency and motion component are
investigated in detail to clarify aerodynamic characteristics of insect wing. Through
numerical results and their physical interpretation, the mechanism of aerodynamic
force generation is presented more clearly. Rotation turns out to be the most
important component in thrust generation and subsequent counterclockwise rotational
circulation is closely related with thrust generation.
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