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Research on energy management of solar-powered

unmanned aerial vehicles during cruise

OUYANG Shan', XIAO Wenbo'?, LI Yongbo', WU Huaming', XIE Dajin’
(1. School of Instrument Science and Optoelectronic Engineering ,
Nanchang Hangkong University, Nanchang 330063, China;

2. Science and Technology College, Nanchang Hangkong University ,
Gongqgingcheng 332020, China)

Abstract: This study examines the effects of flight speed, altitude and pitch angle on the surplus
power of a solar-powered UAV during cruise and analyzes the correlations among these three factors and
surplus power. Meanwhile, the results are compared and verified with experimental data. The study
shows that the residual power decreases with increasing flight speed, and the higher the flight speed, the
greater the rate of decrease in residual power. The residual power increases with increasing flight
altitude, and when the flight altitude is in the range of 10 000 m to 12 000 m, the rate of increase in
residual power with altitude is significantly reduced. Within the pitch angle range of —10° to 10°, the
residual power first increases and then decreases with increasing pitch angle, reaching its maximum value
at a pitch angle of 3.1°. The research concludes that flight speed has a strong negative correlation with
residual power, flight altitude has a positive correlation with residual power, and pitch angle has a weak
positive correlation with residual power. That is, flight speed has the greatest impact on residual power,
followed by flight altitude, with pitch angle having the least impact.

Keywords: solar-powered UAV; flight speed; flight altitude; pitch angle; residual power
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