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Optimal Trajectories of Solar Powered UAV Flying in Atmosphere

Der-Ming Ma™ and Yu-ju Su'
Department of Aerospace Engineering,
Tamkang University
Danshuei, Taiwan 25137
Republic of China
NSC Project No. : NSC-94-2212-E-032-006

ABSTRACT

The optimal trajectories of solar powered Uninhabitant Aerial \ehicle (UAV) flying in atmosphere are
studied. Since the solar powered UAV will not expel the fuel during the flight, its mass keeps constant
during the flight. The energy loss does not affect the motion of the vehicle explicitly. The standard
procedure of finding optimal trajectory which cooperate the necessary conditions for the optimality is
applied. The study shows that during the optimal flight trajectories can be obtained only at the specified
power limits. The optimal 3-D flight trajectories are obtained. It can be used for further application.

Keywords: Solar Powered UAV, Optimal Flight Trajectory, Guidance Law.

“ Associate professor, Tel: (02)2621-5656 ext. 3316, Fax: (02)2620-9746, E-mail: derming@mail.tku.edu.tw.
T Graduate student. Currently, in military service.



