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Table 4 Optimization results considering aeroelastic effect
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BIfGA 34.000 0.244 -1.667 29.444 3.333 3.778 6.556 3.889
BALM 31.692 0.200 -1.563 28.233 2.232 2.000 4.396 4.057
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B/m TR 6/¢°)  A/(°)

Teg/mm Tg/mm Tio/mm  Tyg/mm L/10°kg  L/D

Svag/ M’ Opa/10°Pa Suu/m W, /10°kg

33.166 0.20000 -3.3525 29.393

2.0000 2.0000 4.7253

3.7366 42.7542 25.8200 109.983 0.262068 0.950725 3.07565
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Fig.4 Cloud map of equivalent stress of wing
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A method of coupled aerodynamic/structural integration
optimization for transport-wing design

ZHANG Ke-shi, HAN Zhong-hua, LI Wei-ji, SONG Wen-ping
(Schodl of 4 ics, North Polytechnical Unisersity, Xi' an 710072, China)

Abstract: A new method was presented for coupled aerodynamic/structural integration optimization of transport wing. It
was developed based on experiment design method and approximation techniques. Experiment design method was utilized to
provide sample points of wing design. High-fidelity analysis tool of both aerodynamics and structures were permitted to carry
out aeroelastic analysis on these sample design scenarios. Approximation analysis models were constructed using quadratic
response surface method, Kriging model or neutral networks. By this way, tightly coupled relationship between aerodynamic
and structural discipline was decoupled. A general framework of this MDO (Multidisciplinary Design Optimization) method
was carefully designed, and how to improve the accuracy of approximation model by choosing appropriate approximation
method was discussed. A numerical example of designing a high aspect — ratio supercritical wing of wing/body configuration
was presented, which preliminarily showed that the present method is effective and applicable.

Keywords: aircraft design; wing; multidisciplinary design optimization ; aeroelastic ; high subsonic transport



