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A 3-D Wing Aerodynamic Design Optimization Considering
Uncertainty Effects
Joongki Ahn, Suhwan Kim, Jang Hyuk Kwon

This study presents results of aerodynamic wing optimization under uncertainties. To

consider uncertainties, an alternative strategy for reliability~-based design

optimization(RBDO) is developed. The strategy utilizes a single loop algorithm and a
sequential approximation optimization(SAQO) technique. The SAQ strategy relies on the

trust region-SQP framework

which validates approximated functions at every

iteration. Further improvement in computational efficiency is achieved by applying the
same sensitivity of limit state functions in the reliability analysis and in the equivalent

deterministic constraint calculation.

The framework

is examined by solving an

analytical test problem to show that the proposed framework has the computational
efficiency over existing methods. The proposed strategy enables exploiting the RBDO
technique in aerodynamic design. For the aerodynamic wing design problem, the
solution converges to the reliable point satisfying the probabilistic constraints
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