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Inverse Design For a Airfoil Using Optimizing Method

O #F4L, 472
Jong-seub Kim, Warn-gyu Park

A new and efficient method is presented for design optimization, which is based on a
computational fluid dynamics (CFD). The method is applied to design an airfoil
configuration. The Navier-Stokes equations are solved for the viscous analysis of the
flow, which provides the object function. The CFD analysis is then coupled with the
optimization procedure that used a conjugate gradient method. During the
one-dimensional search of the optimization procedure, an approximate flow analysis
based on a first-order Taylor series expansion is used to reduce the computational cost.
(This study is supported by Korean Ministry of Education through Research Fund)
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Fig. 1 Cp Distribution History Using Fig. 2 Shape History Using the the
Steepest Descent Method Steepest Descnet Method
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Fig. 3 Cp Distribution History Using Fig.4. Shape History Using the Conjugate
the Conjugate Gradient Method Gradient Method
Iteration Num T M P
Target 0.1500000 4.0000000E-02 0.4000000
Initial 0.2000000 5.0000001E-02 0.4000000
Steepest Descent 1st Iter 0.1610531 3.8089007E-02 0.3976731
2nd Iter 0.1590132 4.1989472E-02 0.3975866
3rd Iter 0.1570643 3.9648812E-02 0.3975667
Target 0.1500000 4,0000000E-02 0.4000000
Initial 0.2000000 5.0000001E-02 0.4000000
Conjugate Gradient 1st Iter 0.1610531 3.8089007E-02 0.3976731
2nd Iter 0.1534920 4,0300954E-02 0.3972567
3rd Iter 0.1505933 - | 4.0449917E-02 0.3971558

[ Table ] Design Variable History
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