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A new approach to extract useful design information from Pareto-optimal solutions of
optimization problems has been developed. This approach enables an analysis of line,
face, or volume data of all Pareto-optimal solutions such as shape and flow field by
decomposing the data into principal modes and corresponding base vectors using
proper  orthogonal  decomposition. Aerodynamic design  exploration  of
three-dimensional flapping wing is also conducted. The design objectives are lift
maximization, thrust maximization, and required power minimization. This
computation shows that there are strong tradeoffs between thrust maximization and
required power minimization as well as between lift maximization and thrust
maximization. This computation also shows that control of tip vortices and
leading-edge vortices is very important for aerodynamic flapping wing.
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