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Fig. 1 Energy supplying modes of near-space solar powered

unmanned aerial vehicles
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Fig. 2 Typical cruise flight profiles and energy property of

diurnal endurance flight stages
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Fig. 3 Schematic of power characteristics of two

gliding strategies
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Fig. 4 Schematic of power characteristics of two

climbing strategies
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Fig. 5 Power required for cruising varies with altitude
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Energy influence of stages in cruise profile for near space solar powered
unmanned aerial vehicles

DENG Xiaolong" ", GAO Xianzhong', YANG Minsheng’, WANG Yujie', ZHU Bingjie'

(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. Hunan Provincial Key Laboratory for Control Technology of Distributed Electric Propulsion Aircraft, Changde 415000, China)

Abstract: The diurnal energy balance is one of the most important factors for near-space solar-powered

unmanned aerial vehicle (UAV) to perform high-altitude long-duration missions. To achieve this goal, the design of a

reasonable cruise flight profile is significant. In this work, the energy supplying modes of stages in cruise flight

profile, including gliding, climbing, daytime level flight and night level flight, were analyzed respectively. Then the

models of power generation, energy storage, energy consumption and dynamics were established. The effects of each

stage’s operational characteristics in the flight profile were then thoroughly examined. The findings demonstrated that

the climbing and gliding tactics had no impact on the lowest battery energy. The end time of daytime level flight had

an impact on the energy storage battery’s minimum power, and increasing the daytime cruise altitude may, to some

extent, raise the battery’s minimum energy. The reducing of the night cruise altitude could greatly increase the

minimum battery energy.
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