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Optimum Aerodynamic Design of Transonic Wing Based on Viscous Adjoint Method
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Absract : Aerodynamic shape optimization design of transonic wing is performed based on viscous adjoint
method usng compressble Reynolds Averaged Navier-Sokes equations. The viscous adjoint equations,
boundary conditions and gradient formulas for inverse desgn and drag minimization desgn of viscousflow are
derived. A numerical method is developed for solving adjoint equations. The procedure of optimization has
been established by an effective combination of grid generation, flow and adjoint egations solution, gradient so-
lution and quas-newton algorithm. The multigrid techniques are added to accelerate the convergence of flow
and adjoint equations to improve the eficiency of desgn. Desgn examples including inverse problem and drag
minimization are performed for transonic wing. The resultsindicate that the present method can be success ully
applied to optimization design of transonic wing. Satidactory designs are usually obtained with 20 30 design
cycles.
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Fig 3 Comparisonsof initia , target and desgn wings
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