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Abstract: An aerodynamic optimization chain based on CFD is of great significance for conceptual and prelimina-
ry design. The combination of NURBS(Non-Uniform Rational B-Splines) parameterization method and CPACS
(Common Parametric Aircraft Configuration Schema) data format developed by Deutsches Zentrum fiir Luft-und
Raumfahrt(DLR) can successfully describe the parameterized configuration of the entire aircraft. The grids for
calculating the Euler equations are automatically generated and the aerodynamic characteristics of parameterized
aerodynamic shape are evaluated. Then the response surface model(RSM) is built. Based on RSM the SQP(Se-
quential Quadratic Programming) gradient algorithm is sought under satisfying constraints, An Onera M6 wing is
chosen to validate the optimization chain, The optimization results indicate that under conditions of constraint, aerody-
namic configuration can be optimized successfully by an aerodynamic optimization chain based on CFD.
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Fig.1 Flow chart of aerodynamic optimization based on CFD
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Fig.2 Representation and design variables of NURBS
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Fig. 3 Comparison of NURBS geometry and original airfoil
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Fig. 6 Work chart of aerodynamic optimization

chain built in this paper
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Table 1 Comparison of design wing aerodynamic
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