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AERODYNAMIC DESIGN OPTIMIZATION OF OA AIRFOIL
USING THE RESPONSE SURFACE METHOD

JH. Sa; S.H. Park’ C.J. Kim? C.Y. Yun] S.H. Kim} S.H. Kim® and J.W. Leé’

Optimization with metamodel is one of numerical optimization methods. Response surface method is performed
for making metamodel. The Hcks-Henne function is used for designing 2D shape of the airfoil and spring analogy is
used to change the grid according to the change in shape of the airfoil. Aerodynamic coefficient required for
response surface method are obtained by using Navier-Stokes solver with k—w shear stress transport turbulence
model. For the baseline airfoils, OA 312, OA 309, and OA 407 airfoils select and optimize to improve aerodynamic
performance.
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Fig. 2 Comparison of NACA64621 and designed airfoils geometry
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Table 2 Design conditions
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Table 3 Aerodynamic design optimization results
Table 1 Aerodynamic constraint limits :
NACA64621 Designed
AERODYNAMIC SECTIONS G, 0.01375 0.01287
COEFFICIENT 1 2 3
My, at C;=0 = 0.80 0.81 0.85 G 021583 073330
a = = . . .
o= C,. L0.11475 0.14188
[ < 0.01 0.01 0.01 -
O atM=04 = % 3 0 " 1.92520 2.01302
Max /. % T 5 7 Ll/ D, 57.49667 583778
Base airfoil 0A312 | 0A309 | 0A407 L/ D, 69.11376 75.60673
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Fig.3 C*/ C,; of NACA64621 and designed airfoil
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Fig. 4 Comparison of OA 312 and designed airfoils geometry
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Fig. 5 Comparison of OA 309 and designed airfoils geometry
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Fig. 6 Comparison of OA 407 and designed airfoils geometry
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Fig. 8 Computed characteristics of OA airfoil and designed airfoil, C; =0, Re = M X 8X 10°
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Fig. 9 Computed characteristics of OA airfoil and designed
airfoil, M=0.4, Re=3.2x10°
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