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Multidisciplinary Design Optimization of Supersonic Transport Wings Using Multiobjective GA

ABSTRACT

A multiobjective GA (MOGA) is applied to multidisciplinary design optimization of
supersonic wings and itsfeasibility is examined. First, several generational and sharing
models as GA operators were examined by using a simple test case and an appropriate
combination was identified. Then, the resulting GA was applied to a conceptual design
of supersonic wings. The present multidisciplinary optimization problem looks for
optimal supersonic wing planform shapes using linearized aerodynamics and wing
weight algebraic estimation. Finally, multi-point aerodynamic design of a supersonic
wing was performed by using MOGA coupled with Euler and potential flow codes.
Design points are taken at both supersonic and transonic speeds. For this multi-point
design, some designs are expected to have a supersonic leading edge to improve
transonic cruise performance. Therefore, an Euler code is used to evaluate supersonic
performance. A potential code is used to evaluate transonic performance. The bending
moment at the wing root is simultaneously minimized to account for the structural
constraint. To overcome enormous computational time necessary for the design, the
final computation was parallelized on SX-4 at Computer Center of Tohoku University.
The physically reasonable Pareto solutions have been obtained by the present approach.
(http://www.ad.mech.tohoku.ac.jp)
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Fig 1. Comparison of the generational modelsusing FS.
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Fig 2. Comparison of the generational models using CSN.
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Fig. 6 Pareto solutions in objective function space.
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