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Experimental investigation of wing flexibility effect on the aerodynamic characteristics

of flapping wing
H. Eshraghi Department of Aerospace Engineering, Amirkabir University of Technology, Tehran, Iran
M. Ramezani Voloojerdi Department of Aerospace Engineering, Amirkabir University of Technology, Tehran, Iran
M. Mani Department of Aerospace Engineering, Amirkabir University of Technology, Tehran, Iran
Abstract

The Ornithopter configuration is inspired by birds and insects in the nature; Its electromechanical system performs the task of
providing lift and propulsion forces by creating oscillation and reciprocating movement of the wing. This type of configuration has a
higher stealth capability due to the lack of a high-speed engine, compared to fixed-wing and rotary-wing flying bodies. Improving
the aerodynamic efficiency and mission performance of this type of configuration has been the focus of researchers; The current
study experimentally investigates the effect of wing flexibility on the aerodynamic performance and the production of lift and thrust
forces. Three types of rigid wing, and soft and hard flexible wings are designed and experimentally tested in the wind tunnel at
different angles of attack and flapping frequencies. The results test showed that the effect of the dimensionless frequency on the lift
coefficient increased with the increase of the angle of attack; at high angles of attack, especially in the rigid wing, the lift force
coefficient has increased up to 90%. The range of optimal performance of each three mentioned bodies is presented.

Keywords: Flapping wing, Experimental method, Unsteady Aerodynamic, Aerodynamics characteristics, Flexible wing, Rigid
wing.
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