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Investigation on Lunar Mission Based on Lunar Orbit Rendezvous

LI Zhen, ZHOU Jiar ping, CHENG Wen-ke, LI Hat+ yang, PENG Qt bo
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: A schematic manned lunar mission case based on coplanar lunar orbit rendezvous is invesigated. Based on the principle
of spliting the crew and cargo, the fligh case including 3 launches and 2 rendezvous is designed. The launch window meeting the
restriction of coplanar rendezvous and the characteristics of trans lunar trajectory is obtained by precse dynamics model. Finally, the 3
missions of flight are aranged and the scale & estimated. The result from simulation shows that the TOF(time of flight) and energy of this
mission case are feasible.
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2.1 Fig.1 Sketch map of trans lunar trajectory
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Tab.1 Iniial state & final state
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Fig.3 Launch time vs. total delta V
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Tab.2 Feasible trajectory around April 21* 2008
AV, AV, [avi|+ |avs |
o (kmy/s) (kny's) (kny's)
) (s) (h)  (km)
1 320 2008. 4 20 1742 03 1704 2008 4 23 19 57 34 74 200 315913 - 0. 89781 4. 0569
2 330 2008. 4 20 22 53 57 1638 2008 4 24 07 39 09 80 200 315033 - 0. 8747 4.0078
3 340 2008. 4 21 06 1325 1605 2008 4 24 23 53 46 89 200 314254 - 0. 82248 3.9650
4 350 200842 (020424 1849 2008 4 27 10 26 13 128 200 313354 - 0. 9058 3.9241
5 3505 200842 02439 1909 2008 427 200 53 52 138 200 31330 - 0. 944 3.981
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Fig. 4 Time of flight vs AV
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Tab.3 Summery of 3 missbns

1 2
m, (kg) 31 799. 2 321462 33 544. 7
AV, (knf s) 3. 13354 3. 13097 3. 16352
m, (k) 12510 5 12 657. 5 13 069. 9
AV, (knf s) - 0.79058 - 0.79661 - 0 90809
m, (kg) 10 000 10 100 035 10 100. 035
AV, (knf's) 0 0. 019629 - 0 019629
m;( kg) 10 000 10 050 207 10 050. 207
AV, (knf's) 0 0. 019878 - 0019878
m,( kg) 10 000 10 000 10 000

2008 4.22 02 0424 200855 17 5230 20085 17 21 49 26

(h) 0. 430 1. 261 0. 485
(h) 127. 850 108 096 71. 352
(h) 0 10. 201 6 283

2008 427 10 26 13 2008 5.10 17 3723 2008 5.21 03 56 11
(d) 29.078

(ke) 97 490. 1
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