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Introduction to Winglet Drag Reduction Mechanism of Commercial Aircraft and Its

Development & Application
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[ABSTRACT] The induced drag formula for com-
mercial aircraft is deduced. Additionally, the classical ex-
pression of induced drag is given. A thorough investigation
into the development and evolution of winglets is carried
out. The drag reduction mechanism of the wingtip device is
analyzed and generalized. From several different respects,
the effects of wingtip devices on the performance of com-
mercial aircraft is analyzed. Furthermore, the design prin-
ciple and design parameter of winglets is proposed. Lastly,
the features and the latest development of winglets applied
to different types of com-mercial aircraft are studied. The
research indicates that the wingtip device enjoys a remark-
able capacity in decreasing the induced drag, in increasing
the lift-to-drag ratio and in increasing the efficiency of
fuel consumption. Meanwhile, the commercial aircraft’s
winglets are gradually evolving to an intelligent morphing
structure in order to achieve the best performance in the
whole flight mission.

Keywords: Commercial aircraft Winglet In-

duced drag Design parameter Morphing structure
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Fig.2 Diagram of introduced drag in aerofoil
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Fig.3 Diagram of vortex around wing tip
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