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Abstract

This paper presents an idea of moveable winglets and its effect on the flight. With the aviation industry becoming major
contributor in the transportation industry. Much of the fuel consumption is shared by the aviation industry. Whether
the aircraft is a cargo or passenger aircraft, saving fuel and increasing the range is what all aircraft designers are after.
Since last few decades, there have been several design changes have been implemented that differ from the initial
design of the aircraft. These changes are implemented due to the recommended safety features and to improve the
aerodynamic performance to reduce the fuel consumption. The changes include implementing the aerodynamic
fuselage shape and wing shape, making the surface smoother for laminar flow, retractable landing gears configuration
for the drag reduction [1]. More recently, the concept of active control has been introduced which improves the
aerodynamic performance over the surface by active changing the shape of the structure. One prominent example in
this regard is the morphing cambered wing [2]. The design is yet to be implemented by industry and approved by the
governing bodies but it holds the potential to reduce the drag. Winglets are also found in new aircrafts, they are used
on large aircrafts to reduce the drag. The winglets are semi-vertical extensions the wing at the wingtips of an aircraft.
Winglets are small airfoils that reduce the aerodynamic drag that develops at the wingtips as the airplane moves
through the air. They reduce the drag by overcoming the lift-induced drag on the wing tip [1]. The lift induced drag is
due to vortices originating due to difference in pressure distribution between the upper and lower surface of the wing.
This pressure differential also influences the flow on the span of the wing as well as it escalates the flow separation on
the wing surface thus inducing stall at low angle of attacks and higher stall speeds [3]. The lift induced drag contributes
more towards total drag at low speed and high angle of attack i.e. during the takeoff and landing phase. However, as
the speed increase during cruise, the contribution of the lift induced drag considerably decreases [4]. In such a scenario
the winglets are not effective as they were at low speed and high angle of attacks. So, the idea is to convert the winglets
in to the part of the wing at high speed and low angle of attack. This will not only increase the lift on the wing due to
increase in the span of the wing but also it will reduce the lift-induced drag by increasing the span of the wing [5].

In this paper a design of the winglets will be presented which can be aligned with the wing during the cruise flight. A
flexible spar will be developed for this purpose. The spar will be moved with the help of the tendons attached with servo
motor. The servo motor will be driven by the Arduino controller. The design of the spar, winglets is generated by the
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help of the freely commercially available software BLENDER. The effect of the morphing winglets will be presented in
this paper.
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