Coding of a Wing Geometry Based on Experimental Design
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This paper summarizes our recent work for aerodynamic optimization of a transonic wing using Evolutionary Algorithms. In the first
part of the paper, a new coding technique using the experimental desigh method is proposed. The new technique is then applied to a
multi-objective aerodynamic optimization of a transonic wing. The resultant designs show significant improvements in finding the
Pareto surface. The second part of the paper discusses suitability of several airfoil parameterizations for wing shape definition.
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Figure 1. Effectiveness of factors and their interactions

Figure 2. Tree structure of design variables

25 T T T T
« SEQUENTIAL o
+ TREE STRUCTURE|
2 L ¥d
0 6@ °1°
= ‘," o® o°
“15 A
oo |00
=
1 """3
/ i
5

0.
0 005 01 015 02 025 03 0.35
CD
Figure 3. Pareto optimum of awing optimization
Table 1. Residual for sc2-0414 representation

Joukowski | Chang Theodorser]  B-Spline | Sobieczky
0.004172 ]0.002395 | 0.001532 | 0.0008575] 0.0008513
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Figure 4. Comparisons of designed airfoils

Table 2. Result of aerodynamic optimization

L/D C, C,
Sobieczky 51.82 0.8771 | 0.01693
B-Spline 52.11 0.8400 | 0.01612

Theodorsen 53.48 0.7405  ]0.01385
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Figure 5. Designed airfoils and their Cp distributions




