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�Efficient Global Optimization (EGO)
• GA , Kriging modelGA , Kriging model

� Analysis of variance (ANOVA)
� Self-organizing map (SOM)g g p ( )
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• CAPAS NASTRAN
•

Kanazaki, M., Seto, N., and Jeong, S., “Knowledge Discovery for Multi-Disciplinary Design of Silent Super Sonic 
Transport Based on Efficient Global Optimization,” Proceedings of 6th China-Japan-Korea Joint Symposium on 
Optimization of Structural and Mechanical Systems, [CDROM], May 2010.
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Design variable Upper bound Lower bound

Table 1 Design space.

dv1 Sweepback angle at inboard section 57 ( ) 69 ( )

dv2 Sweepback angle at outboard section 40 ( ) 50 ( )

dv3 Twist angle at wing root 0 ( ) 2( )

dv4 Twist angle at wing kink –1 ( ) 0 ( )

dv5 Twist angle at wing tip –2 ( ) –1 ( )

dv6 Maximum thickness at wing root 3%c 5%c

3% %dv7 Maximum thickness at wing kink 3%c 5%c

dv8 Maximum thickness at wing tip 3%c 5%c

dv9 Aspect ratio 2 3

dv10 Wing root camber at 25%c 1%c 2%cdv10 Wing root camber at 25%c –1%c 2%c

dv11 Wing root camber at 75%c –2%c 1%c

dv12 Wing kink camber at 25%c –1%c 2%c

dv13 Wing kink camber at 25%c –2%c 1%cg

dv14 Wing tip camber at 25%c –2%c 2%c

�� : , .
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Effect of root camber
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Effect of sweep back angle at wing root

�

Wwing
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�PARSEC(PARametric SECtion) method*
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�

*Sobieczky, H., “Parametric Airfoils and Wings,” Notes on Numerical Fluid Mechanics, pp. 71-88, Vieweg 1998.
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** K. Matsushima, Application of PARSEC Geometry Representation to High-Fidelity Aircraft Design by CFD, proceedings of 
5th WCCM/ ECCOMAS2008, Venice, CAS1.8-4 (MS106), 2008.
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M=0.8 AoA=2 M=1.6 AoA=2

upper upper

(Wing D’)
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M=0.8 AoA=2 M=1.6 AoA=2

upper upper

Wwing/S [Kg/m2] L/D (M=0.8) L/D (M=1.6)

Wing D 68.1 29.1 6.6
Wing D’ 47.9 24.5 6.1
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potential Euler 

Euler
� � potential Euler
� [ ] 3.77 0.81

[ ] 2.56 3.03
L/D 4 38 5 21

L/D
L/D 4.38 5.21
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�ANOVA L/D
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