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Fig. 1 Basic flow chart of manned lunar mission based on LLO coplanar rendezvous
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Fig.2 Sketch of solar angle
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Fig. 4 Patched conic technique based on the double two-body model
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Table 1 The latitude and longitude of the ring mountain named
by Chinese scientists on the back of the moon

B2y IANEA LR (°) i ()
FiH 105 E 76 N
fiSi) 112E 19N
iz 148 E 17N
LIS 134 W 8N
JiF 138 W 958
[ER4 87E 68

LA IR X (105°E, 76°N) A, REfE
FHEMN20304E, SHBEWT: (TP ~Ti=1K) .
(T8 ~TB=2K) . (TB~TB=05K) . (T&~T%
=3R) . (T ~TH=2K) . (TP ~TP=0.5K) M
(T§ ~TR=1R) , YHEHTLH1 Jan 2030 0:00:00.000
UTCGHKTL =1 h, igP=20° (ZHLERATD
g =45° (ZHN T EfEHERI7) o iHAEIntel Core
2 T6400 2.00 GHz 2.00 GBI F7PCHL_EVC++6.038 55
AT

RIISQP_Snopt Sk SRR T 6 1 AT 55 He R HLIE
SH, HHIR2330s, SRR 2R, e, ModOrb-
ElemF /B IEPUE/SIRE . d13€ 27751, 20304F 3647
FEAR A B L2, MR 36l s BH O NI i BR
FES~14°. M6 UL BC20° AR Bl $UTE K T
45°, INHFRILIR KA 3 BT & HATERAZ D

4 HiERE

BEXI A A PUEIL I 2L N B 7 RN E
JES, - T — MRS & 1508 — At PRk AR
Trike W TARSS BEARIEAN TRELR, JFEEXHMES
F I BUE S PUER M R L R T RS T R
IEARWME R B RIS o FS7 T R EERR R 1
PRABIE . O AR N KN SR B S R A
M. e, CUABKEI A RN BAET 5, 4 W
HSE, 7R EARRW] 1 SCE R 7 R AT R E AT Pk
Peo BB, FETLLORZSMENE A5



5 3

PR MHPUER S

RN A AR5 PUIE S & R

475

F2 WoMHEEREEONRPES
Table2 Window and trajectory parameters computed by the double two-body model
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2030-11-21 15:37:35.184
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RT3 71 T & H/UTCG
FHOC NS 1/ (2D
A 58 423008 24U/ ModOrbElem
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6648 196.166 0.973 0 0.341 7 5.563 1 1.7159 0.0
2030-12-07 13:57:13.412
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Study on Mission Planning and Window Design for Manned

Lunar Far-Side Exploration

HE Boyong, CAO Pengfei, LUO Yazhong, LI Haiyang
(School of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: An integrated design method for manned lunar mission trajectory and trans-lunar window is proposed for the

manned lunar mission supported by low lunar orbit (low lunar orbit, LLO) coplanar encounter. Firstly, the basic processes and

engineering constraints of the manned lunar mission supported by LLO rendezvous are analyzed. Secondly, in view of the problem of

computing windows and trajectories for the tasks in different stages, a window planning strategy by iterating the power down time is

proposed. Thirdly, an orbit planning model including the LLO established in the high precision model, as well as the manned and

cargo trajectories established in double two-body model, is constructed. Finally, the reliability and effectiveness of the approach

proposed in this paper are demonstrated by the simulation tests on the crater named after a Chinese scientists.The researching

findings are useful for manned lunar orbit and window design.

Key words: manned lunar mission; lunar orbit rendezvous; person and goods separation; window planning; trajectory

planning

High lights:

e An integrated design method for manned lunar mission trajectory and trans-lunar window is proposed.

e The processes and constraints of manned lunar mission supported by LLO rendezvous are analyzed.

e A window strategy by iterating the power down time is proposed to compute windows in different stages.

® An orbit model establishing LLO and manned and cargo trajectories is constructed.
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