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Steady climbing approach of near-space solar aircraft with

wing morphing

GUO Tianhao, HOU Zhongxi, WANG Peng, GAO Jun

(College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China)

Abstract: To satisfy the rigorous constraint of energy balance, near-space solar aircrafts are usually designed with large aspect ratio and

lightweight structures, which leads to a very slow airspeed and a bad flight safety in low altitude airspace. For matching the aerodynamic

performances at near-space working point and in low-altitude climbing process, a climbing approach of solar aircraft based on active morphing was

proposed. The aerodynamic and propulsion modeling methods were researched. The flight safety and maneuverability of the pitch, roll and yaw

attitude channels were analyzed in quantification. As a result, a climb process with the wing gradually stretching was decided, in which the level

flight thrust and power costs were checked. Results show that the stability and maneuverability in low altitude flight are effectively improved, and

the cost of power is increased by the wing morphing.
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Tab.1 Validation of the proposed aerodynamic modelling
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