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Analysis of aerodynamic characteristics of flexible wing of
dragonfly based on CFD/CSD method

MENG Ling-bing, ANG Hai-song, XIAO Tian-hang

(Colege of Aerospace Engineering,
Nanjing University of Aérenautics-and Astronautics, Nanjing 210016, China)

Abstract: A ‘methodology of fluid-structure bi-directional interaction based on computa-
tional fluid dynamics/computational structure dynamics (CFD/CSD) was presented. The do-
nor-receptor relationship between two sets of grid system was identified by alternating digital
tree (ADT). The local interpolation methods were used for data exchange between these two
sets of grids. Flow with moving boundaries was dealt with by Delaunay graph mapping
method. The code for nonlinear structural finite element and information transfer was devel-
oped and used to connect with the code of flow solver 3D2MUFS developed in the Micro Air
Vehicle Center of Nanjing University of Aeronautics and Astronautics (NUAA). It was ap-
plied to the aerodynamic computation of dragonfly flapping flight with flexible wing. Results
show that the time-averaged vertical force coefficient of the dragonfly wing increases from
0. 31 to 0. 53, and the time-averaged thrust coefficient increases from 0. 07 to 0. 13 by flexible
deformation. This confirms that the flexible deformation can improve the aerodynamic per-

formance of flapping wing.

Key words: fluid-structure interaction; dragonfly; flexible wing; flat shell element;

flapping wing
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Table 1 Material parameters of dragonfly wing

o OPRMESTE AL JRRE/ I of
g3 IX
E/GPa 7 mm (kg/m*)
1 X 17 0. 49 0.2 1200
2 X 12 0. 49 0. 06 1200
3IX 2 0.49 0. 025 1200
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Fig. 6 Finite element model of dragonfly wing
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