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Application of CFD to Design Study of Flutter-Power-Generation
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Abstract

A conceptual study has been conducted on a power generation system, which extracts

wind energy from a flutter phenomenon of a binary elastic system of a rectangular wing.

As the first step, an optimization technique is applied to determine the structural

parameters, by using a linear unsteady potential aerodynamic theory, that attain the

highest efficiency. As the second step, the numerical simulation technique, which

employs a Navier-Stokes code, is applied to the system to evaluate the effects of

dynamic stall phenomenon on the efficiency and energy extracted from the system. It

has been shown that dynamic stall phenomenon can be effectively utilized to maintain

the high value of the efficiency.
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(h: positive in up-stroke, o : positive nose-up, ¢ : phase advance angle of pitching moment)
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