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Point Return Trajectory Characteristics Analysis for a
Lunar Spacecraft

SHEN Hong-xin , LI Hai- yang , PENG Qi-bo , DU Xin
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The point return orbit characteristics for a vehicle from a lunar mission were studied, and how the landing point and
reentry point vary was focused upon. Firstly, analysis of some characteristic points was presented, and lunar antipode, reentry point and
perigee were included. Then the stabilization property of the latitude and velocity at reentry point was achieved. Furthermore, based on
the characteristics of the foregoing three points, approximate method for the theoretical relation of landing point and reentry point was
proposed. In addition, relation of lighting condition at landing point and lunar return window was analyzed by using lunar phase law, and
the basic conclusions was attained qualitatively. Finally, the orbit simulation was established with double two-body model, which shows
the feasibility of this theoretical model in predicting the lunar point return orbit.
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Fig.1 Schematic of antipode in planar return orbit
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Fig.2  The relative location of perigee and entry point

I IEAOG ZR 2 (2) , o 15 4l £ A0 R 2 3
1, T OB A R 3 5 22 ] ) [ i R 3 ALy
LR AR INER, a5 = oy 5 1 Hell COy,

ay=a;; XA B=a, +a,, TPA B=27. iEEE,
TEFRATT A 3 ORI soE T X, P
NIRRT AGER . i1 TR IR [ AT A FRA
AR, s 2 AGE AR, i I g =X
AL iy o) AL HE T Ab Y BT DA — MR 33 T



-8 - (EE TR S S AN e

J1:CHA BEEFEAGE B 0] 3l ) 2 29 R 2
W B RS EAR B IR ATE T AGE B v B
A, Bl Apollo 11 PR AE L N - 6.6° ~
_ 6.20[10] 3

AR AL OE R 2K (1) Hh Sz e a5 1 B, 0 3t
LR REIT AN TEL B 2] H 2R AR 4 1 T (8, BT D e
FEFA GG NS HON A BRAR G L C AT 2L KX
RN, X = A S W AE A 55 1 P M) b
HY & ST [A] RRE CAT AT 2R 2 SR A BT, TP
TR R R T L 7S (B FE AN
2.3 BARZESH

PRI A P A e I b R T 5 T 3 ] 9 308 7 153
243 6] R R AR A T 7 A 1) AR A BN AR %, P
NG PEREAC TN I [A] 56 22, H DA —AHb 3k
4 Je 1A 28 A Sl 1 R EE EL A s ) ) A e R
I LA 25 25 T A2 o PR R 8 AT DL ) IR
[l % FURT QAT TR A TR Y o R H IR BT 45 &
AT IA]— B 23 26 AT 55 R EA T RR K], 0 2R 3% [ B[]
[ R DU P A5 428 P8 T DA 3 ok 32 5 3R [ 8 11 R
SR — YGRS IR g AE 1 4
Huxk 55 R
2.4 ERMBARHEEXR

A RIOE R (1) R4 TEL B 21 A Bk s 76 55
IR SR AT T Hb 5 26 B . FR T I 23 A, S EOA
KN RPIAE I T A KN, T AR BB T AGE JER
N L E0 A WEEZ 72 12 H Bo

mE 3, KEHASN E, &R/ SR fER R
N T RS TE R R O, R TR S AR Bk
[FFE, B RG s e R, SN D, D, hilk
AR

p Moon @

HuERARTE

8 s (ARRRE)
BAKE [

B3 R [l B Bk L]

Fig.3  Spherical geometry of return trajectory
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Fig.4 The return window sketch map restricted by
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Fig.6  Search process of lunar return orbit
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