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Fig. 1 The typical SSPS schemes
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Fig. 2 The cylindrical earth shadow Fig. 3 The model for solar radiation pressure
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TE SR DGR VR FT , SCRR [ 11-12 ] &1 %8 & 180 57 L 1) 25 (8] 8 1 0 647 1 $fE 05
LA A R B A RS R, D RE (14) AT LGB IR SCHk[ 11-12 ] sl J1 2 i A
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Fig. 4 Orbital simulation of the space debris
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Fig. 5 Effects of the earth shadow on the orbit of Abacus
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Fig. 7  Effects of the effective cross-sectional area variations on the orbit of Abacus
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Fig. 8 Effects of different area-to-mass ratios on the semi-major axis of SSPS
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(1) 3 Ff SSPS i AT [ HUIE B 1 45 B AR SR B Kl @ = 4.216 414 x 10" m, #1L
WA = 0°, FHACE ARG 2 =00, THLS IR 0 = 0°, SFEMMA M =0°, BEOFe=0, #llH
Julia H Ty, =2 455 194.5 d, PPRIERTE A S RECE = 0.3, KPAWLEE 7 S8 R4 28 J7 58 1 T Joi Lt
IR A/m = 1.26 m*/kg " Hl A/m = 0.19 m*/kg!” !,
— Abacus SSPS — Abacus SSPS

— tethered SSPS — tethered SSPS
0.025= sail‘tower ‘SSPS ‘ ‘ ‘ ‘ ‘ 04— sall‘ tower SSPS ‘
0.020,
0.015
e
0.010;
0.005
K 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
time T/a time T/a
B9 AR AT SSPS B Bl 10 ARG LT SSPS Sl fiif #
Fig. 9 Effects of different area-to-mass ratios Fig. 10 Effects of different area-to-mass ratios
on the eccentricity of SSPS on the orbital inclination of SSPS
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Kutta J7 52607 T BUAE KM, BB T3 0T DR R I BRSP4 AR SO AT LR Ak
FNCASCHR, 85 5 O AT ST T L, WS AR S, BEBH A SO S 7 ok B 1T 3R 2 1E 1
(4, RN 734 1 HusE DAL SSPS HEA5XS T HLIE 2 KAy 52 M), (B 491 56 I, ek i) 91U A6 410 o
X R ME I AN BB 22008 A9 aE i XoF 3 Bl SSPS 7R K ik 40 ARRYBLIE DT H, w] LU KA FIE
AR SR AR A B T G A 1 8 A S A AL AR T, A U A 2 B D2 P 3G Y T i L
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Effects of Solar Radiation Pressure on Orbits
of Space Solar Power Station

WEI Yi, DENG Zi-chen, LI Qing-jun, WANG Yan
(Department of Engineering Mechanics, Northwestern Polytechnical University,
Xi’ an 710072, P.R.China)

( Contributed by DENG Zi-chen, M. AMM Editorial Board )

Abstract; The orbital dynamic behaviors of 3 typical space solar power stations ( SSPSs) under
the gravity gradient stabilized flight strategy were investigated. In view of the earth shadow and
the effective cross-sectional area, a solar radiation pressure model was established. Firstly, the
energy method was used, through the Legendre transformation and with the generalized mo-
menta introduced, the canonical equations for the orbits in the Hamiltonian system were de-
rived; then, the symplectic Runge-Kutta method was adopted to solve the corresponding canon-
ical equations. Finally, several numerical examples were given, and the effectiveness of the
proposed model and the stability of the numerical scheme were verified, in comparison with the
previously reported results. The effects of the earth shadow and the effective cross-sectional ar-
ea variations on SSPSs are significant. Meanwhile, the curves of the semi-major axis, eccentric-
ity and orbital inclination in the geosynchronous orbit were obtained. The results provide a the-

oretical reference for the design of SSPSs.
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