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STRUCTURAL DEFORMATION EFFECT ON THE AERODYNAMICS OF A WING WITH WINGLETS

Y.M. Lee,1 Y.J. Kang,2 S.K. Jung,2 R.S. Myong3 and T.H. Cho*3

The aerodynamic characteristics of aircraft winglet with structural deformation was investigated using the static 
FSI(Fluid-Structure Interaction) system. The system, comprised of CAD, CFD, CSD, VSI, and grid regeneration 
modules, was constructed. In the process VSI, grid regeneration, and integration modules were developed to combine 
CSD and CFD modules. As a test model, KC-135A, the double winglet suggested by Whitcomb, was selected and its 
aerodynamic characteristics for the rigid and deformable models was calculated by applying the static FSI system. 
As a result, the lift and drag coefficients of test models were reduced to 11% and 1.3%, respectively.
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Winglet Extension

( ) 14.171 6.337
( ) 12.729 5.778

-10% -9%

Table 2 Lift drag ratio

Fig. 4 Structural deformation of winglet

Fig. 5 Drag component of winglet and extension wing

(Winglet) (Ext.) (Winglet) (Ext.)
0.181 0.138 0.0128 0.0218
0.161 0.122 0.0126 0.0212
-11% -12% -1% -3%

Table 1 Lift and drag
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