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Influence of Flow Solvers On Airfoil Shape Optimization

H.T. Chung and B.S. Ryu

Abstract - In the present paper, three types of the flow solvers were used to investigate the influence
on the airfoil shape optimization. The adopted equations, ie., Euler , thin layer Navier-Stokes and full
Navier-Stokes ones, are solved using implicit LU-ADI decomposition scheme. The gradient projection
method with the sinusoidal function was used as an optimization algorithm. The present numerical

method was applied to the drag minimization problems under the initial shape of NACA0012 airfoils.
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Fig. 2 Comparison of pressure distribution
on the RAE2822 airfoil
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Fig. 3 Design results of Euler solver
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Fig. 4 Design results of thin-layer Navier-Stokes solver
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Table 1 Comparison of aerodynamic performance

Parameters Co CL
Initial shape 0.0188 0.3480
Euler values 0.01259 0.3459
shape 53(1;20)1- 330 06
Thin | values 0.01205 0.3476
si];ge s -359 -0.12
Full values 0.01207 0.3481
N-S
shape 3(1;2))1’ -358 0.02
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