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Numerical Simulation of Insect Flight

CHENG Mulin', MIAO Wen bo', ZHONG Chang sheng’
(1. Department of Mechanics and Engineering Science, Peking University,
Beijing 100871, P.R. China;
2. Department of Wingm anship, Civil Aviation Flight University of China,
Guanghan , Sichuan 618307,P.R.China)

Abstract: In the non inertia coordinates attached to the model wing, the two dimensional unsteady
flow fidd triggered by the motion of the model wing, similar to the flapping of the insect wings, was
numerically simulated. One of the advantages of our method is that it has avoided the difficulty related
to the moving boundary problem. Another advantage is that the model has three degrees of freedom
and can be used to simulate arbitrary motions of a two dimensional wing in plane only if the motion is
known. Sudh flexibility allows us to study how insects control their flying. The results show that there
are two parameters that are possibly utilized by inseds to control their flight: the phase difference be-
tween the wing translation and rotation, and the lateral amplitude of flapping along the direction per
pendicular to the average flapping plane.

Key words: insect flight; numerical simulation; phase difference



