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Coupled design of landing window and point return orbit for

manned lunar landing mission

HE Boyong' , LI Haiyang' , SHEN Hongxin® , PENG Qibo’
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Xi'an Satellite Control Center, Xi'an 710043, China; 3. Manned Space System Research Center, Beijing 100094, China)

Abstract; For the manned lunar landing mission that lands on the moon high latitude destination and returns to earth high latitude recovery

field, a design of moon landing window and point return orbit is coupled in complexity, so it is one of the key technologies in the engineering task.

In view to task demands and engineering constraints, the mathematical models for finding lands window and designing point return orbit were

established in the first place; Secondly, by solving the rules of landing window and point return orbit parameters, the coupled geometrical principle

was analyzed; Taking a mission that lands on Sinus Iridium in 2025 for example, the strategy of coupled design landing window and the point return

orbit were given, which was provided by validation example. The verification by commercial Software STK( system tool kits, by AGI company) of

simulation results is correct, the proposed strategy is a simple and precise method for planning manned lunar landing mission, which can be used in

the future manned lunar landing mission directly.
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Fig.1 Diagrammatic drawing of sunshine angle
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Fig.2  Sunshine angle of Sinus Iridum in 2025
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Fig.3 Diagrammatic drawing of lunar orbital coordination
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Fig.4 Diagrammatic drawing of perilune coordination
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Tab.2 Injection parameters of return orbit in the J2000 selenocentric coordinate system
Epoch /UTCG a/km e i/ (°) /(°) w/(°) 17(°)
15 Apr. 2025 06:30:00. 000 -4386. 84 1.419 25 152.936 179.183 309.025 3.365
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Tab.3 Perigee parameters of return orbit in the J2000 geocentric coordinate system
Epoch /UTCG a/km e i/(°) 0/(°) w/(°) 17(°)
18 Apr. 2025 08:13:53.923 290 427.55  0.977 69 35.762 11.934 30.201 354.254
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