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Abstract 

The high pressure on the lower surface of the wing 
creates lateral airflow outwards or away from the fuselage 
towards the wingtip where, on account of relatively lower 
air pressure above the wing, tends to spill over and swirl 
around the wingtip to form a vortex creating additional drag 
described as “induced drag" thereby reducing aerodynamic 
efficiency of the wing. Recall, induced drag is the form of 
drag on an aircraft that is related to lift. Specifically, induced 
drag arises from the three-dimensional effects of a wing 
caused by downwash velocity near the wing tip. The 
circulatory motion of the air at the trailing edge of the wing 
(called a vortex) tends to drag the surrounding air down with 
it, causing a downward velocity component at the wing (see 
Figure 1). This downward component is called the 

downwash velocity and is often visually apparent when an 
airplane emerges out of a cloud bank. 

Winglets are small aerodynamic surfaces mounted 
almost vertically at the wingtips. Inspiration for the design 
came from birds observed to curl their wingtip feathers 
upward when in need of high lift. A well designed winglet 
rises vertically and is swept back such that it significantly 
reduces the size of the wingtip vortex thus reducing induced 
drag. Already had a lot of solutions found for modern 
winglets since were first developed. But even now, 
engineers do not stop looking for new forms in the design of 
new wings and winglets. The paper sets out one of the 
attempts to do something better in this direction. 
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