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Power analysis of stratospheric airship’s solar array system

ZHU Bingjie, YANG Xixiang, MA Zhenyu, DENG Xiaolong

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

Abstract: The power of airship’s curved solar array is closely related to the position of airship, time of flight, flight of attitude, layout of solar

array and so on. Through the analysis of solar radiation model, and combined with the variation of azimuthal angle in the course of stratospheric

airship’s flight, the projection was used to calculate the power of curved solar array, thus the dynamical power generation of the airship was

calculated. The analysis results show that the projection in horizontal is the main component of curved solar array’s power, which is little influenced

by airship’s azimuthal angle; the power of projections in vertical is smaller, which is more easily affected by airship’s azimuthal angle.
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Fig. 1 Spatial location of the sun and the airship'®’
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Fig.2 Mat formation of solar panel on the airship

TR IR = B

0.307 7./x 0<x<0.08
~10.031 3+0.867 1x-2.358 3 +
Y712 082 4% —1.491 2 0.08 <x<0.92
0.3077 V1 -x 0.92<x<1
(13)

Hrpr,x =a/l,y =y/1,1  CIER L .
K PH HL s T AE (R LR BEIE B R 0.4 < % <
0.6, CHERFEERIIZLANE 3 FiR,

Y/m
—
cCwavln®m
—

40 50 60 70 80 90 100 110
X/m

0 10 20 30

K3 TRAEFEERHNZL
Fig.3  Cross-section curve of airship
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Fig.4 Sectional view of the stratospheric airship

and solar panel
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Fig.5 Changing curve of solar incidence angle on

three projection planes with time
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Fig.6  Variation of the solar irradiation on

XO0Z plane with time and azimuthal angle
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Fig.7 Variation of the solar irradiation on

YOZ plane with time and azimuthal angle
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Fig.8 Variation of the solar irradiation on

XOY plane with time and azimuthal angle
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three projection planes
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