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Robust Aerodynamic Design Optimization of Two-Dimensional Wing for Mars Exploratory Airplane
Against the Variation of Flight Mach Number
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Abstract

Robust aerodynamic design optimizations of an airfoil configuration for Mars exploratory airplane against the vari-
ation of flight Mach number were carried out by using DFMOSS coupled with the CFD simulation. The present
optimizations successfully revealed strong trade-off information between the optimality and the robustness of aero-
dynamic performance. These results indicated that an airfoil with large camber can improve the robustness in lift
to drag ratio against the variation of flight Mach number, and an airfoil with larger curvature in the front part can
improve the robustness in pitching moment against the variation of flight Mach number.
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Fig. 2 Definition of airfoil configuration.
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Fig. 6 Chordwise (), distributions over the airfoil sur-
face at various M., of Case 1.
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tions of Case 2.
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