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Study of the Efficient Aerodynamic Shape Design Optimization
Using the Approximate Reliability Method

Suwhan. Kim and Jang-Hyuk Kwon

The conventional

reliability based design

optimization(RBDO) methods require high

computational cost compared with the deterministic design optimization(DO) methods. To overcome
the computational inefficiency of RBDO, single loop methods have been proposed. These need less
function calls than that of RBDO but much more than that of DO. In this study, the approximate
reliability method is proposed that the computational requirement is nearly the same as DO and the
reliability accuracy is good compared with that of RBDO. Using this method, the 3-D viscous
aerodynamic shape design optimization with uncertainty is performed very efficiently.
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I
Objective 7.6078 7.6075 7.6074
4.5709 4.5709 4.5709
Optimum
3.0368 3.0365 3.0365
3.0709 3.0709 3.0709
MPP-1
3.0324 3.0321 3.0328
5.0275 5.0264 5.0261
MPP-2
1.8938 1.8932 1.8931
5.8889 5.8886 5.8889
MPP-3
3.6098 3.6099 3.6094
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gl 3 n 228 26
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g3 3 n 228 26
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Table 3 3 dA 23

G C Cu
ONERAMS | 1.159X107 | 1645X101 | 6.741X102
Designed | 0974X107 | 1607X107 | 6.444X102
MPP - 1L600X107 | 6.400X1072

Rate(%) -15.96 231 -4.40
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