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Investigate the Key Mechanism on Lift Production of a 
Hovering Insect Flight through Numerical Simulation 

Li Wang* and Tzuyin Wu 

Department of Mechanical Engineering, National Taiwan University 

ABSTRACT 

 In this study, we examine numerically the effect of wing flexibility and wing rotation on the 
aerodynamic performance of flapping flight. In the present work, a two dimensional computational study 
of hovering flight by single flapping wing is considered. In the 2-D framework, the wing is treated as 
an elastic filament. Based on the underlying linear potential flow theory, the principle of aerodynamic 
superposition is used to deal with the complex aerodynamic configuration. A potential flow 2-D vortex 
panel method is employed to solve the unsteady hydrodynamic problem of a flapping wing. To account 
for the large deformation nature of the wing, motion of the filament is modeled by a geometrically 
nonlinear equation for bending beams. In this paper, we use a proper iterative numerical algorithm to 
deal with the fluid-structure interaction problem. Present study suggests that the moderate wing 
flexibility and wing rotation speed can benefit from the vortex-pair capture effect.  

Keywords: vortex panel method, wing flexibility, wing rotation, vortex-pair capture 
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