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Aeroelastic Optimization Design for High-aspect Ratio Wing Under Large Deformation

WANG Fei', LI Qiuyan', XIE Changchuan®, MENG Yang’
(1. Chengdu Aircraft Design and Research Institute, Chengdu 610091, China; 2. College of Aeronautics
Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: Aeroelastic problems are becoming increasingly prominent, which will have an important impact on the flight
performance and safety indicators of aircrafts. It is the design needs of large transport aircrafts and high-altitude long-endur-
ance unmanned aerial vehicle to study the aeroelasticity of large flexible aircraft during recent years. In the view of the prob-
lems, it proceeds as follows. Considering the structural large deformation, the geometric nonlinear elasticity theory is intro-
duced into aeroelasticity analysis of flexible aircraft. Then the complete geometric nonlinear aeroelastic analysis framework is
established. This method consists of two main areas. One is structural deformation stiffness and the other is the surface aero-
dynamic calculation. Combined with optimization, the iterative process of static and dynamic aeroelastic are simplified respec-
tively in order to improve efficiency. Based on the ISIGHT optimization platform, a design method of high aspect ratio wing
under large deformation is developed, which is suitable for the aeroelastic preliminary design phase. On the basis of geometric
nonlinear aeroelastic analysis methods, direct search method is used for optimization. Combining the geometric nonlinear
aeroelastic analysis methods and ISIGHT platform, the deviation caused by linear aeroelastic analysis under large deformation
is effectively avoided. In order to get rid of dependence on the initial design point, the combination optimization strategy is
used to carry on the nonlinear aeroelastic optimization design. Firstly the ant colony algorithm is used to locate the area of the
target extreme value. Then the direct search algorithm is used to exactly optimize. At last better results are obtained.

Key words: aeroelasticity ; large aspect ratio; geometrical nonlinearity; aeroelastic optimization design; direct search

algorithm; ant colony algorithm





