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Objectives'Goals Abstract \
The concept of an adaptive unmanned aerial vehicle with variable garme

proposed to evaluate its flight characteristics and to investigate thgfee

aircraft fuel efficiency.

Methods/M aterials
The adaptive aircraft was constructed by modifying
remote controlled aircraft and installing flexible control

flexible skin using the thermopl astic polyurethane-coa MeX, which provi ded sufficient
strength and elasticity for the wing in both baseline #ng y o pguration. An unaltered remote
controlled aircraft using standard micro servos and & e Constructed as a control for
comparison

The aerodynamic consequences of the wingydg W\ N Re camber-varying morphing wing were
then quantified with the experiment & stek AeroStream Wind Tunnel,
Computational Fluid Dynamic fli ] sQftwares X FOIL and Athena Vortex Lattice, and actual
test flights.

Results

all angle and higher lift-to-drag ratio. Shown

through titanium-tetrachl oride smakdy izati e variable-camber trailing edge reduces the
possibility of alaminar separal wch would lead to lower profile drag. Flight tests
demonstrated that the morphi Cef aphtheFlexinol wires were sufficient to control aircraft inroll,
taking off and landing at a 3¢° q'4than the unmodified rc aircraft. The total flight time of the

Conclusions/Discussion
Ultimately, it was de % Zplanar wing optimization concept such as a variable camber
morphing wingearmrégucahe drag on traditional wing configurations during cruise and enhance lift

5 -W ptive radio-controlled aircraft with aeroelastically tailored variable camber
morphing VINQgSWé pg nickel-titanium control surfaces was fabricated and flown in order to assess its
aerodynamic bergfitsand penalties.

Help Received N
Aerosente Co. and StevensAero Co. generously supplied balsawood laser-cut parts, radio transceiver and
receiver, motor-gear and servos, NASA engineer referred me to various Computational Fluid Dynamic
and CAD software; AP Physics teacher supervised me with wind tunnel.
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