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Design of Maximum Lift Airfoil in Viscous, Compressible Flow

Byung Jin Son, Joo Sung Meang, Seung Ho Won,
Sang Kyung Choi and Ki Hyun Cho

Key Words: Optimal Technique(# & >]%¥), Viscous Compressible Flow (g4, 3}34
%), Airfoil(¥)

Abstract

A numerical procedure for determining the airfoil shape that maximizes the lift is presented.
The structure of the flow field is calculated by iteratively coupling potential flow and boundary
analysis using the viscous-inviscid interaction method. The potential flow field is obtained by
the vortex pannel method and boundary layer flow is analyzed by means of integral approxim- -
ation method which is capable of handling the laminar, transition and turbulent flow regimes.
As the result of this study, it is found that the calculated flow regimes have good agreement
with the existing experimented data. Davidon-Fletcher-Powell method and Augmented Lagrange
Muitiplier method are used for the optimal techniques. NACA 23012, NACA 65-3-21, NACA
64-2-415, NACA 64-2-A215 airfoils are used for determining the optimal airfoil shapes as a
basic and compensate airfoils. Optimal design showed that the lift coefficients are increased by
17.4% at M.=0.2 and 29.7% at M,==0.3, compared with those of basic airfoil.
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