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Fig.1 Optimization procedure with surrogate model
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Fig.2 Wing-body combination diagram
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Fig.3 Airfoil at different wing locations diagram
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Fig.4 Wing structure diagram
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Table 1 Properties of wing materials
Bk PR /Pa HERNE o,/Pa
Lyl2 72 x10° 0.3 0.412 % 10’
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Table 2 Number range of design parameters
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Fig.5 Result of multi-objective optimization
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Table 3 Design parameters value of Pareto-1 and Pareto-2

b/m 2 0/ () A/ (°) Ty/mm Tyg/mm T,¢J/mm T,/mm
Pareto-1  30.3 0.2 -1 279 4.00 4.82 4.00 4.00
Pareto-2 334 0.2 -1 29.6 4.00 523 5.65 11.99
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Table 4 Response value of Pareto-1 and Pareto-2

L/ (10%/ 5
( Syng/m” 0, /10°Pa 4, /m it /kg L/D
kgf)
Pareto-1 5436 106.24 0.244 0.90 1497 26.93
Pareto-2  56.91 110.06 0.172 0.91 3036 28.51
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Fig.6 Wing surface pressure distribution of Pareto-1 and Pareto-2
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Fig.7 Stress nephogram of wing structure of Pareto-1 and Pareto-2
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Multi-disciplinary Optimization of Transport Aircraft Wing Based on Kriging
Surrogate Model

Li Yuchao*, Qi Chanying, Gao Tongfeng
Chinese Flight Test Establishment, Xi’an 710072, China

Abstract: In traditional aircraft design, aero-elasticity is not taken into full consideration during preliminary design,
therefore, it’s difficult to get an optimal result. Under this background, this thesis researched on transport aircraft
wing, developing aero-structure optimization design method in preliminary design stage. Kriging surrogate model
was introduced to optimize the transport aircraft wing under cruise condition. Full-potential equation and Ansys were
adopted separately in aerodynamic and structure disciplines. The optimization objectives are weight and lift-drag ratio,

the effectiveness of the method is verified initially.
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