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THRUST GENERATION AND PROPULSIVE EFFICIENCY OF A BIOMIMETIC FOIL
MOVING IN A LOoW REYNOLDS NUMBER FLOW

Jonghyeok Choi,1 Joosung Maeng1 and Cheolheui Han™

In this paper, the fluid dynamic forces and performances of a moving airfoil in the low Reynolds number flow
is addressed. In order to calculate the necessary propulsive force for the moving airfoil in a low Reynolds number
flow, a lattice-Boltzmann method is used. The critical Reynolds and Strouhal numbers for the thrust gemeration are
investigated for the four propulsion types. It was found that the Normal P&D type produces the largest thrust with
highest efficiency among the investigated types. The leading edge of the airfoil has an effect of deciding the force
production types, whereas the trailing edge of the airfoil plays an important role in augmenting or reducing the
instability produced by the leading edge oscillation. It is believed that present results can be used to decide the
optimal propulsion devices for the given Reynolds number flow.
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Fig. 1 Nomenclature of propulsion device types
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Fig. 2 Validation of the present method
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Fig. 3 Comparison of thrust coefficient values among the
several propulsion types
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