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Abstract

In the present paper, a flap was optimized to maximize the lift. A 2-element fowler flap
system was utilized for optimization with an initial shape of general aviation airfoil and a flap
shape designed by Wentz. Response surface method and Hicks-Henne shape function were
implemented for optimization. 2-D Navier-Stokes method was used to solve flow field around a
GAW)-1 airfoil with a fowler flap. Commercial programs including Visual-Doc, Gambit/Tgrid
and Fluent were used. Upper surface shape and the flap gap were optimized and lift for landing
condition was improved considerably. The original and optimized flaps were tested in the KARI's
1-m low speed wind tunnel to examine changes in aerodynamic characteristics. For optimized
flap tests, the similar trend to prediction could be seen but stall angle of attack was lower than
what was expected. Also, less gap than optimized design delayed stall and produced better lift
characteristics. This is believed to be the effect of turbulence model.
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a2 11. Model Installation in KARI LSWT
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1%l 15. Test Results with Modified Flap Gap
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