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Numerical analysis of the influences of the Reynolds numbers Re and the reduced frequency
parameters k in an insect flapping fight.
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The unsteady aerodynamics phenomena of insect flight is induced by a lot of factors including the flight speed,
wingbeat frequency, wing and body shapes as well as the motion of flapping. The present study is focused on the
influence of two parameters, k(reduced frequency) and Re(Reynolds Number), on the production of lift force in
flapping flight. To this end, we develop a biology-inspired dynamic flight simulator based on an in-house CFD code
and a realistic insect morphology. With the simulator, we carry out computations in hovering flight for different values
of the two parameters, e.g. k are 0.125, 0.193 and 0.305, Re are 140,150 and 6000, respectively. The simulated results
show that the smaller the reduced frequency parameter, the lower the lift force is produced during a beating cycle.
Moreover, the surrounding wing vortex structure that is of importance in the production of lift force during a hovering
flight is found to be sensitive to the variation of the Reynolds numbers.
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C,, : Mean wing chord length, U, :Mean wing tip velocity

f . Wingbeat frequency, V : Kinematic viscosity of the air
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Fig.1 Re and k dependences of time course of lift coefficients during a
beat cycle in hovering flight.
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