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The Sensitivity Analysis of Coupling Parameters Between All-Day
Cruise Altitude and Wing Load of Solar-Powered Airplane
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(Institute of Aeronautics and Astronautics, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: Compared to conventional powered aircraft, the solar-powered aircraft have characteristics of high—alti-
tude and long—endurance. They can modularly change the task loads and carry out related special tasks. Based on
the working principle of long endurance solar—powered aircraft, the coupling relationship between the all-day cruis-
ing altitude and wing load of solar—powered aircraft under the energy balance design system was analyzed. The cou-
pling parameters, including aerodynamic parameters, solar panels efficiency and paving rate, propulsion system ef-
ficiency and load power factor, flight season and flight latitude, were systematically analyzed for sensitivity, The
results indicate that the design or optimization of appropriate lift and drag coefficients should be the first consider-
ation for long endurance solar-powered aircraft to achieve best aerodynamic efficiency; When the efficiency of solar
panels reaches 0.35 or above, increasing the installation rate of solar panels has a weaker impact on the all-day
cruising altitude, but it helps to increase the upper limit of wing load.
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Table 1 The types and performance parameters of

solar panels for typical solar-powered aircraft
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Table 2 Parameters of solar-powered UAV
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Fig. 1 Relationship between all-day cruising altitude and
lift coefficient and lift-drag ratio
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