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Fig. 1 Position of the sun
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Fig. 2 Solar array paving model
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Fig. 3 Daily output power of solar array in different dates
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Table 2 Total daily output power of solar array in

different latitudes

R BT T 1 i B HL /(KW -h)
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15°N 30°N 45°N 60°N 75°N 85°N
6J121H 376.8 404.8 4137 414.1 456.7 4599
7H30H 375.6 388.4 379.0 355.5 378.3 382.0
9JJ23H 350.0 310.3 249.8 181.5 115.0 66.9
12H22H 280.1 201.3 125.8 51.9 0 0
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Fig. 4 Total daily output power of solar array in different
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Table 3 Total daily output power of solar array on

different dates
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Table 4 Total daily output power of solar array in

different headings
R PR R b H 4 L /(KW -h)
X385 H

derm R R P
6H2IH(EE) 4046 3886 4005 3886

(20°N,112°E) 9H23H(EK4))  353.8 3393 3595 3393
12H22H(%%) 2573 2538  269.7  253.8
6H2IH(EE) 4289 4126 4299 4126
(40°N,112°E) 9H23H(EKZD) 2869 2719 2970 2719
2A22H(ZE) 1373 1505 1499 1505
OA2IH(EE) 4302 4141 4344 4141

(60°N,112°E) 9H23HEKs?) 1914 1815 2036 1815

12H22H (% %) 24.5 51.9 30.6 51.9
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Effect pattern of multiple factors on output performance of solar array for
stratospheric airships

YANG Xixiang" ", HOU Zhongxi', HAN Yu', YANG Yang’

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

2. Shanghai Institute of Space Power-Sources, Shanghai 200245, China)

Abstract: Solar array is a key subsystem for stratospheric airships to achieve long-endurance station-keeping. A

curved surface paving model for solar arrays was established, and a high-precision calculation method for the output

performance of solar arrays was proposed. The effect patterns of multiple factors, including latitude, date, and

heading, on the output performance of solar arrays were simulated and analyzed. Simulation results show that: in the

summer of the northern hemisphere with favorable irradiation, the effect of latitude on the output performance of solar

arrays is relatively small, while the effect is much greater in autumn and winter. Date has an important effect on the

peak output power and total daily output power of solar arrays, especially in regions at middle and high latitudes. In

low-latitude regions, the heading has little effect on the peak output power of the solar array, but a certain effect on the

total daily output power of the solar array, while in high-latitude regions, the heading’s effect varies with the date,

being smaller in the summer and larger in the winter. The findings can provide references for renewable energy

system design and the overall design of stratospheric airships.
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