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Fig. 1 Frozen eccentricity
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Table 1 Parameters of frozen orbit

T/h Hp/km a/km il (®) e B (h-FD B (hed D S/km I i b/%
8 100 4688 52.045 0.607 907 6.9 138 4198~6235 57.7

8 200 4 688 51.146 0.586 574 6.6 13.1 4297~6 153 54.6

8 300 4688 50.284 0.565 242 6.2 12,5 4382~6073 51.9

12 100 6143 56.456 0.700 777 8.7 17.3 4592~9 042 722

12 200 6143 55.619 0.684 497 8.5 16.9 4732~8954 70.6

12 300 6143 54.811 0.668 217 8.3 16.6 4891~8 866 69.2

24 100 9751 63.087 0.811 501 10.3 20.5 4784~16 189 85.6

24 200 9751 62.389 0.801 246 10.2 20.3 4872~16 106 84.7

24 300 9751 61.711 0.790 990 10.1 20.1 5453~15952 83.9
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Orbit Design for Lunar Polar Region Exploration

ZHOU Wenyan', GAO Shan', LIU Decheng', ZHANG Xiangyu', MA Jinan', YU Dengyun’

(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;
2. China Aerospace Science and Technology Corporation, Beijing 100048, China)

Abstract: The mission of lunar detailed survey, lunar polar relay and lunar polar region landing will be completed in the
subsequent lunar exploration project. Because of the poor communicate condition between the earth and moon polar region, a relay
satellite will be launched and put in the proper orbit to set up the communication ability. An inclined and elliptical lunar orbit with
frozen eccentricity and orbit period of 12 hour is selected as relay orbit after comparative analysis of different relay orbits, trajectory
design of relay satellite and lunar polar region exploration mission. The results show that the relay satellite can fly more than ten
years in the orbit without orbit maintenance. During the two thirds of one orbit period the relay satellite can communicate with the
rover landing on the lunar polar region, which will provide reference for engineering implementation.

Keywords: lunar polar region exploration; frozen orbit; relay satellite; communication duration

Highlights:

e Trajectory design method is proposed for the lunar probes with different missions by one launch.

e The relay orbit selection method is introduced for lunar polar region exploration.
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