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Abstract

In this study, a computational analysis is conducted to investigate the effects of porous surfaces on the lift and drag forces of the flat
plate. With the porous treatment, it is found that the strength of the Karman vortex as well as its influences over the trailing-edge
surface are much weakened, resulting in significant reduction of the pressure fluctuations over the flat plate. The drag and lift
coefficients are decreased by 85% and 18%, respectively, compared to the solid surface. The computed results also indicate that the
size of the porous surface area does not have much influences but the back side of the flat plate has non-negligible effects on the
interaction between the wall and the Karman vortex. As a result, the lift coefficient for the solid back side case is decreased only by
50.5% compared to the solid case and the drag coefficient is even increased by 65%.
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(a) Computational domain

(b) Geometry of pore
Fig. 1 Schematic of porous surface
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(a) Solid
Fig. 2 Pressure contours near the trailing edge

(b) Porous (5H)
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