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General Design Method and Analysis of LLong Endurance Solar Powered UAV

ZHANG Qin-ling' , HUANG Jian',LIU Xiao-qian®
(1.Research Institute of Unmanned Aerial Vehicle, Beijing University of Aeronautics and Astronautics,
Beijing 100191, China; 2. School of Automation Science and Electrical Engineering, Beijing University
of Aeronautics and Astronautics, Beijing 100191, China )

Abstract; The characteristics of long endurance solar powered UAV airborne power and energy storage sys-
tem is studied and analyzed, and a general design method and process are proposed based on energy balance
relation and aerodynamic parameters. The relation formula of energy storage battery (second power sup-
ply) weight Q, . solar cell area S, with the parameters such as weight Q; , flying velocity v, lift-drag ratio
k, motor efficiency 7, » propeller efficiency »; and airborne equipment electric power P, is derived. On this
basis, through a study of the hybrid energy storage with the gravitational potential energy, the relation
formula of storage battery weight ratio is derived. This design method is effective through the calculation
process and comparison, and the method can provide a reference for the general design method of the long
endurance solar power UAV.
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Fig.1 Structure diagram of long endurance solar

powered UAV energy system
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Fig.1 Energy balance diagram of solar powered UAV
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Fig.3 General design method diagram
of solar powered UAV
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Tab.1 Parameters of aircraft platform
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Fig.4 Energy balance diagram based

on hybrid energy storage
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