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Abstract

According to the dragonfly’s flight characteristics, we analyze the motion of the wings of the dra-
gonfly, and apply the dragonfly wing’s motion equation to the study of the aerodynamic characte-
ristics. The numerical simulation is based on the unsteady Navier-Stokes equations. We control
the movement of the wings by writing a function combined with dynamic mesh and use the ANSYS
Fluent to get results. We also study the effect of different flight speed and wing's size. The results
and conclusions will be applied to the design of the micro-mechanical dragonfly.
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Figure 1. Geometric design of wings
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Figure 2. Two-dimensional flutter model
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Figure 3. Sectional meshing of wings
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Figure 4. Trace of azimuth angle [9]
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Figure 7. Lift coefficient curve with the maximum angle 150°
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Figure 8. Lift coefficient curve with the maximum angle 90°
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Figure 9. Lift coefficient curve under different flight velocities
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Figure 10. Total lift curve on each wing
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Figure 11. Lift coefficient curve on each wing under the Fourier
series fit
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