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Abstract
In this presentation, I will discuss on the propulsive performance of a flapping airfoil in application to bio-inspired autonomous aerial and under water vehicles. These small–scale bio-inspired vehicles with flapping airfoils are energy efficient could offer superior low speed manoeuvrability compare to fixed or rotary wing. Although extensive study reports on the flapping airfoil can be found in literature, but there remain some unanswered questions on the dependency of flapping frequency or Strouhal number (St) on the thrust or propulsive force performance of the airfoil. In this research study, we addressed two unsolved issues: 1) what are the driving parameters causing thrust performance deterioration at high flapping frequency? and 2) how to improve this degraded thrust performance? For this purpose, both numerical simulations and particle image velocimetry (PIV) experimental measurements are conducted on a two dimensional elliptic airfoil flapping at St varying between 0.1 – 0.8, Reynolds number of 5000 and maximum effective angle of attack in the range 10 – 20 degs. Some of the findings of this forward flight study will be discussed in the presentation.
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