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Improving Robustness of Adjoint-Based Airfoil Optimization Design

Fan Yanhong Song Wenping Han Zhonghua
National Key Laboratory of Science and Technology on Aerodynamic Design and Research
Northwestern Polytechnical University Xi‘an 710072 China

Abstract: By introducing the line search method the robustness of the adjoint-based airfoil optimization design
method is improved. For a given objective function its corresponding adjoint equations boundary conditions and
the gradient expression in the body-itted coordinate system are derived. In the optimization process the gradient of
the objective function is obtained by solving the flow equations and the adjoint equations and for the traditional ad—
joint-based optimization method a constant step is used while in this research the line search method is intro—
duced to obtain the optimal step. The results illustrate that it can automatically find the optimal step and overcome
the restriction imposed by the choice of user-defined constant step which is used in the traditional adjoint-based

optimization method thus improving the robustness of the adjoint-based airfoil optimization design method.

Key words: aerodynamics airfoils algorithms design efficiency flowcharting iterative methods Navier Stokes
equations pressure distribution reverse engineering robustness( control systems) shape optimiza—

tion viscous flow; adjoint method gradient line search method
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