4520 % %3 1) Z ) R Vol. 20 No.3
2023 46 H Space Electronic Technology Jun. 2023

DOI:10.3969/j. issn. 1674-7135.2023. 03. 003

TE [5) = [B) 2K PH &€ FE 15 R FH B 8 K LA K & B 5
RRR T 5 EB R ERNN

s, E F L, ok EEH T R L ERE,EFELAE L EAF
(1. FREMAS iR B B TR0, B 21110652, PR R2E B TR0, B IR 400044 ;
3. R E S BRI B B 2525 ) B AR S8 %, UL 100094 54 H [ 23 (8] 5 AR 53 B 14 26 43 B¢ , 1 %6 710000
5. P9 R R AR S AENLTRER, FUEETE 2 W 25801, £ FH)

i E. =R RS SEROL L E A B L&A K IUBL G AR 42 15 7] Ik R TG R Ao AR & M 0 0k R
FeE R R A . R KR T 69 AR AadE b U AR 9 45 B R & 5 5 LA Ao SOk R A8 i 2 B, m
BEERBOLRR AN ZA AN M ERERERA, KM, MIE LT R TR, S REBERGEH
R M Fo LRI R E B KA G, AT REE] 6 &M AZT R BB XS IR HE7) 69
LB A AR IE B R R T T REA, TR EMBRLEREZ BEART R PREE
By RGN K R B AT R X, TR A = 18] K T8 AR b Ssh UK AE AR R R 5] Lok R4 ) o
E RGO = R E

KEEIR MOk E LA W, 2 KAk REBRLE ;I RH R &4

i E 4322 TNO15 ; V443 XEIRERL A X EHE :1674-7135(2023)03-0013-06

Effect analysis of module size and attitude of very large antenna array in
space solar power station applications
ZHU Bowen', WANG Xin”,LIU Bing',CAO Jialin' ,JIANG Yi' ,HOU Xinbin’ ,DONG Shiwei*, LU Mingyu’

(1. College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2. School of Electrical Engineering, Chongqing University , Chongqing 400044 , China;
3. Qian Xuesen Laboratory of Space Technology,China Academy of Space Technology, Beijing 100094 , China;
4. China Academy of Space Technology(Xi’an) ,Xi’an 710000, China;
5. West Virginia University Institute of Technology, Beckley, West Virginia 25801, USA)

Abstract ; In space solar power applications, solar power on the order of gigawatt is harvested by satellites
over the earth’ s geostationary orbit and then transmitted to the earth wirelessly via a narrow microwave
beam. A large antenna array with an aperture size on the order of 1 kilometer is required to construct the
narrow microwave beam aiming at a designated ground station on the earth precisely. The design and
practical implementation of such a large antenna array in outer space involve unprecedented engineering
problems. For instance, the antenna array must be assembled in outer space using modules fabricated on
the earth. In this paper, an analytical model is formulated to estimate the power transmission efficiency of
the large antenna array for space solar power applications. The impact of various practical parameters on

the power transmission efficiency could be visualized readily from the analytical model. As one example,
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each module’ s physical attitude may deviate from the ideal status during the assembly, and the

relationship between the modules’ physical status and power transmission efficiency is characterized

analytically in this paper. Based on the analytical model of this paper, systematic research efforts are

being conducted on the antenna array for space solar power applications.

Key words: microwave power transmission; wireless power transmission; space solar power station;

antenna module attitude ;retro-reflective antenna array
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Fig.1 Modular architecture of the microwave power

transmission antenna system
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