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Development and Application of AeroStruct, an Aerodynamic/Structural
Optimization Platform for Transonic Transport Aircraft Wings

Zhang Keshi', Ling Shengbo', Han Zhonghua'-
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Abstract: As their aspect-ratios are high, the transonic aircraft wings exhibit geometrically nonlinear behavior so that
it cannot be neglected. The advances in Multidisciplinary Design Optimization (MDO) have enabled optimizations of
aircraft wings using high-fidelity simulations of coupled aerodynamic and structural behavior. This work aims to
establish an aero/structural design optimization platform for the transonic wings, which is meaningful for promoting
aircraft design technology. In the "AeroStruct" platform, the codes of Navier-Stokes (N-S), Euler, full-potential
equations are available for the aerodynamic simulations, NASTRAN and ANSYS platforms are possible for the
structural finite element analysis, and the Radius Basis Function (RBF) is realized for interpolation of fluid/structural
interaction. The in-house code "SurroOpt", as a tool of surrogate-based optimizations, is used to perform wing aero/
structural global optimization. Our platform is preliminarily validated by an uCRM-9 wing optimization problem with 76
design variables, in which the wing structural weight is reduced by 13% with the limitation of some aero/structural
constraints.
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