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Comparative Study on the Effect of Leading Edge Protuberance of Different Shapes on the Aerodynamic
Performance of Two Distinct Airfoils
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This study investigated the effect of leading-edge protuberances on the aerodynamic performance of two distinct
airfoils with low Reynold’s number (Re): Ev\¢ and SG#-F¥. Three protuberance shapes, namely sinusoidal, slot, and
triangular, were considered. The amplitudes (A) of protuberances considered were o.o¥c, o.ofC, and o.\\c, and the
wavelengths (W) were «.1\c, o.¥\c, and «.F¥c, where c is the chord of the airfoil. The numerical and experimental
analyses were performed in the angle of attack (AoA) range of «° to +¥<° at and Re of \o6. The numerical investigation
was performed using the commercial computational fluid dynamics package ANSYS FLUENT. The SST k-@ model
was used to simulate turbulent flow. The experimental force measurements were conducted using a highly sensitive
three-component force balance in a subsonic wind tunnel facility. The flow physics was analyzed using vorticity
contours in streamwise and spanwise slices and static pressure distribution contours. The smoke flow visualization
technique was used to observe flow streamlines, boundary layer separation, and reattachment over the airfoil surface.
The result indicated that the triangular and slot protuberances were the most beneficial for improving poststall lift and
reducing skin friction drag. The operating mechanism involved a shift in pressure distribution due to leading-edge
.alterations and flow energization by secondary flow emanating from the protuberances
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