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Abstract

A flow visualization of the two-dimensional rigid fling-clap motions of the flat-plate wing are
performed to gain knowledge of butterfly mechanisms that might be employed by butterflies during
flight. In this numerical visualization, the time-dependent Navier-Stokes equations are solved for cyclic
fling and clap types of wing motion. The separation vortex pair that is developed in the fling phase
of the cyclic fling and clap motion is observed to be stronger than those of the fling followed by
clap and pause motion(lst cycle motion). This stronger separation vortex pair in the fling phase is
attributable to the separation vortex pair of the outside space developed in the clap phase as it moves
into the opening in the following fling phase. Accordingly, higher lift and power expenditure
coefficients in the fling after clap phase is caused by the stronger separation vortex pair.
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