BNE B2 2= | B % % Vol.20, No.2
2000 4£ 4 CHINESE JOURNAL OF SPACE SCIENCE Apr., 2000

{68 A BR5 U & S ek Ik DRI

PEE MET: £ F!
LEBHEAERRSHNTESE K 410073)
2(rEMERLEERXE)

®w =

R T B ARSI AR BEL DX R ST B ER 89 1 1L (05 k. A IR 44 o £ DY 1 3 3
Rk DR MRS HEERS T, RERARREFRBATERSN. HTEH, UK
SHGEREAT 28° if, RAGBARSINIHRHTETUNERE. KBS Eas, ¥
HBRE.

X ARSI DE

1 3

1997 48 12 A 25 H, JR Asiasat-3 @R EEBHBRF MRS ZR AEHMNFR B KA R
FORSFE, BTFE 4 RBESBRAEN, BEHAN— KM AR 350km, w55
J 36000km By ABIAMWEIE. HEARKHNBEED “BLELR. KHLARKEIEES &4
A HGS-1 /5, RHEMAARSIAMNIEASNSI NLHELZH, REAETIEXBIR
REAFZHER TR BHITHM 1998 £ 4 A 10 HE E KRV AKX TR, LEERK
T 6817 BEA-FBEANULERMRFASHE. X, KFARKBAEHN “BeK
¥ MEERBATUATEEERS, FRARXEFLSNIE, HYTART 1FIE,
B TALR % E— k& U

KL, METL G A RN S R BB ARWERTE, BRI ARSI S
REHZRDEPEB AR, NRSERRX KR TE. £ENMRELDTENR
HEZNERREAAN —FHEAXBRE, EERBAENTEAENEEYEEDE
AT B, fX A E G A B R R K BB (5 5B B 4 e X % 5Y).
fEBY ARSI AR MR D EBRE A BRRRBUEINEENE, NABLEST
ZNARENEN. RIMXAGEEE, WHNEENERRS.

hillg

2 fEBh AERT| Sk S ERES I DB K0P 4

2.1 (M EHEE
TSR B HE i 2 Y B H 0 £ B A BRSO B I R 1k TR B i) B AT 25 44T
BRI T HENREANEE: ECUAAHERMARGHE A PO RIES; Y EREA

* EXRHEAR 863-2 HEHHA 863-2-5-3.3
1999-07-25 WHER, 2000-02-15 ¥ BB T




178 z H M ¥ % # 20 %

R MR Z SR, A RRZMIRP O AER, KB OoRERL STEEARK
MWERZ AR, AARZARPOSINNER, KRl OEMEHL; E£AREMRL
R, &S MEBHERZENZEE BRAHSIN. BARE. KERHFERE
HE K Ew B-ol
2.2 P IEBEER

&8 A ERS| BRI DE#BMEL TS AREMR U, £ AREERAHIE
AUMAARTE. WA 1 PR, Ocyz HALAEALRER, BURNSIHEA A IRE WERE
HAEEAEAFE, OHXAL, Oz HiERFMZHNZMAR, O MEEHRE
E. 7R EZE % ARG A KB BET W, Oy WS _HEMWEETR, Ozyz IR
MR,

(a) FrEREEEmER (b) MRELBIL Bk

H1 ARDEHEREHE
Fig.1 Sketch of lunar satellite orbit

RN FA A R MERH AT AL T A IR DESE O A (8 1a Pix), R LT A
BRILR Sl 1 B (B 1b ).

A £ TR Gk A BRI WERR 5 B BRI 32 A
(FHRADA)B AN TLE Kt AREMRN S5 H W
BRI A (TR O A). WL TSE: AD AL
KB vy, O AMOKE re.(B 2 FiR). EXEA
ERBEG A KESE ). o, ARTEVEEA
i, NOE A RMERRIBRAEXS A BREE K B 5 HR 58
REEBRH IS e, AERDESGEEAIE rp, A
BREBIER LR p, T HIE 10, H I IE Ra.

Sl g oo 4 B8 1S HBE rio . AT A BLE
A. ¢. WAEEN Ry, BOPUESA i LUREN

B2 kfTREE RAAD SN A RESAORRT LA e 1,

Fig2 Sketch of flight A LLR R AT A 3SR b O BUE S B vi .

FEEMORB r . ADAA BXHEE v, MR v, . EAKE rp, LR AR ESSE
(RS S W [8)).

A. BAHAOHEMMBOSEOPES, £A . BAHIME, ¥ASKNERE




24 EERE: MBI ARSI BRE L TEHA 179

BB HENELATE. HA KBNS vs MNE ro BEARNBERS M
B, RAERNASE ram » Vam, HMKBE _AHEBRHTAKRE B SN ASHK
Tbm vbm[Q]:

02
vuerP
— [Tam " Yam ., ! [EL o ) _PH_ )
me—[ Py (1 = cosdyf) p Psmdf] ram+[1 P(l cosdf)] Vam-

R op, AARSIAHEE, PARMKKEER, df AN ABLBHALEA.

KB AKX ASHE, M EARISHEERE S ERE R B LTHBEH re M vee.
HTFAEITSHBREETAEFE, REK re. v BREUALCAELIRRNIBE
7. T ERE L TR KM/ (0°) RAXHIRFEFEHEK, AUESIARENU TS (b
MEER): AENBRFERAD in . BEARKRRE On . ARIAZAAE un. 5IA
SAMEBHE, B AXHISHIE J2000 O RRAFERDSEA

{ﬁﬁ : Mz[_-Qm] . MX[_im] . Mz[_um] * The,

—h1-2n_ ) i .
—[1 P(l cosdf)] Tam + sindf - vom,

B M, [-2] Mx[—in] M [—um] - Vbe-

E 0 R ER AL KR 7R 10 43 B BT Sk H TR 3R [ IR B (0 AR vt o S HBEE rpree 5% 1O

MEERRT: BEr0. Ay ¢ Rr. i, e MREESK im. P, Unm
B, ATLAFIABI AR REBOMEEBWE vi . TEEEMIRM OB A, HEHESS
¥ B TERERRNEHEHAN 0° . EHEEN 42000km MRS TEHER,
FEHTEEBE. BEPW ro. R, im. o MARIER TEHENE—T
WRLHE.

SRR, Wu, Mr, BE, B8 Mo THERIABE r, i HHIH,

SRR B BT, @Be. 0. i Fluy, THEREME e K,

BZRBE, BB, o, i, U B, TEERIER e A rpree BIBH;

EREABFEBTEEYE vi Fl un. B un BHESFENEIEA DA
%1, B2 AT R AL AT 2R A RN 5% 00 I AR . RSB 44 P 3RS B B B IR SR 4D
&, TUMEARBAM P OHMERENNME. BRVSHTHR—I 2 ENEELE, B
AFU LM EHBEE TR AR, HORE— £ B3R 1L T RSB HHE T BN (P266
HLES) R H), AT BT LATR 77 (8 Hb 40 7 66 0 B ROAFE. X th IF R SR P 4 ph 2R DEE Bk 4
A7 10 50 0 28 KA '
2.3 E 5 A

LI 1997 4 6 A AP, EMEB AR AR HRE L TEOEH. EABTEE,
AMUANEEEEZANEERRE, BHEB: i = 1841°, 2, = 1.54°. u, HFE
S, WRTFIAAD AN B, EHPEEHHERERE 200k | EH5NHEMER 43°, i
BERLE L

LA 1997 48 6 A b, B R A 104530 $E 580 A I3 A R ST BRI T
B, BHmE 2 Fix



180 = | #® ¥ % #® 20%

®1 HEBHARSIHEHICRBIEIDENG 1

AN Y T E/mA () EAE ZE: 9B Y o5
%®(°) & (°) mE BfE BRI (km) (k) AXZE  HME
(m/s) (h) HER [=Pi- B (°)  (m/s)

70.0 1.490 10912.0 120.8 0.002 17.91 11038 41971 168.89 4215.2
70.0 0.853 109116 123.6 0.001 17.50 13738 24025 168.14 4293.8
70.0 —0.010 109114 1266 0.001 17.59 16738 13952 167.31 4364.6
70.0 —0.700 10911.3 1286 0.005 17.93 18738 10123 166.73 4402.3
60.0 0.054 10910.9 108.8 0.004 20.88 13838 42207 168.06 4212.5
60.0 —0.965 10910.2 111.1 0.001 21.02 16738 26963 167.20 4275.0
60.0 —-2.210 10909.6 113.4 0.001 21.55 19738 17938 166.27 43299
60.0 —-3.175 10909.3 1149 0.002 22.14 21738 14074 165.63 4360.8
50.0 -2.027 10911.4 97.9 0.002 24.28 16438 42180 167.44 4216.1
50.0 -3.190 10910.5 99.4 0.000 24.77 18738 31842 166.71 4253.4
50.0 —4.310 10909.8 100.7 0.002 25.35 20738 25441 166.04 4283.5
50.0 —6.236 10909.0 1024 0.001 26.52 23738 18 780 164.98 4323.3
40.0 —4.925 10914.9 86.8 0.001 28.06 18238 42396 167.34 4231.9
40.0 —6.020 10914.0 87.7 0.001 28.65 19738 36408 166.82 42473
40.0 7 —7.606 10913.0 88.7 0.001 29.54 21738 30112 166.10 4269.9
40.0 -9.350 10912.1 89.7 0.002 30.57 23738 25236 165.34 4291.4
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70.0 65 10912.0 117.6 0.001 20.81 9318 42175 169.30 4225.5
70.0 60 10912.3 1184 0.003 20.33 9738 42043 169.16 4222.8
70.0 50 10912.1 119.9 0.003 19.04 10538 41967 168.95 4218.1
70.0 43 10912.0 120.8 0.002 17.91 11038 41971 168.89 4215.2
70.0 40 10912.0 121.2 0.001 17.37 11238 41923 168.88 42144
70.0 30 109119 1221 0.001 15.47 11738 42105 169.01 4211.3
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A STUDY ON LAUNCHING GEOSTATIONARY
SATELLITE AT HIGH LATITUDE BY TAKEN
ADVANTAGE OF THE MOON’S GRAVITATION

ZENG Guogiang® XI XiaoningZz REN Xuan!

1(College of Aerospace and material engineering, National University of Defense Technology,
Changsha 410073)

2(Shanghai Astronomical Observatory, The Chinese Academy of Sciences)

Abstract

A method of make use of Lunar Gravitation (LG) to launch Geostationary
Satellite (GS) at high latitude is presented. At first, preliminary analysis of the
problem of launching GS is given using patched-conic technique. Then, precise
analysis is given in a mathematical model. It is indicated that less energy is needed
to launch GS from launch site with latitude higher than 28° using LG method than
the traditional. The higher the launching site is, the more energy is saved.

Key words Lunar gravitation, Geostationary satellite



