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Aerodynamic Shape Optimization for Wing Based on
Non-uniform Rational B-spline

MA Xiaoyong'?, FAN Zhaolin> * , WU Wenhua', YANG Dangguo?

1. State Key Laboratory of Aerodynamics . China Aerodynamics Research & Development Center ,
Mianyang 621000 . China

2. High Speed Aerodynamics Institute , China Aerodynamics Research & Development Center ,
Mianyang 621000 . China

Abstract. Aerodynamic design optimization is to find the optimum of aircraft &\é}od?namic performance under certain con-
straints by changing the shape of the designed object. It facilitates the sigégl’bcess by automating both the performance a-
nalysis and the optimization method. Aerodynamic design optimizatione’s(ajrintegrated application of geometry parameteriza-
tion, grid update. flow field solver and optimization method. and H;\rjas contributed to the design of aircraft with the maturity
of computational fluid dynamics (CFD) and the progress of cqr‘npjﬁgr performance. This paper presents an aerodynamic wing
shape optimization method based on non-uniform ration\aﬁ sp’ﬁne (NURBS) , in which the mesh deformation is used with a
spring-based smoothing method. The Reynolds—failé{?éd Navier-Stokes equations with an algebraic turbulence model of
Baldwin-Lomax are used to solve the flf)w\fie’l‘di ang’a discrete-adjoint method inexpensively computes the sensitivities of the
function with respect to design variable t&:huiﬁj,the gradient of the objective function. Finally, an sequential quadratic pro-
gramming (SQP) method is employ{a to f\ d'the optimum. An aerodynamic shape optimizatiorl Q\p'erformed to minimize the
drag of wing ONERA M6 at t\r é\n\g Ma=0.84 and o =3.06°. As a result of the optimi<ati§n) the pressure coefficient on
the up-wing surface is ck\anggd}eb\viously, and the A shock wave is much reducet{\}hg'drag coefficient loses 25 drag
counts, which means a 13.{1,% drag improvement with the constraints of the lift ana?vylﬁ%e. This application to an aerody-

namic design optimization validates the system of optimization and design bQS\e{d}]‘NURBS.
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\ ‘4
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