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Table 1 General view of moon exploration project abroad
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Table 2 System parameters of long march family

BHAES ke
MY EEHEER/ KFEE/m BRXER/m BEERHEHLZ/m KB REHEH/AN  BESRK
LEO SsO GTO
Cz-1 81.5 29.86 2.25 1.5 3 1020 0 300
CZ-1D 80.6 28.22 2.25  2.05/2.25 3 1101 0 400
Cz-2 180 34.6 3.35 2.20 2 2 748 0 2 100
Ccz-2C 243 40.0 3.35 3.35 2 2748 0 3 800
CZ-2C/FP 213 40.4 3.35 3 2962 0 1 500
CZ-2D 232 39.5 3.35 2 2962 0 3300
CZ-2E 460 49.68 8.45 4.2 2.5 5923 4 8 000
CZ-2F 480 58.34 10.17 3.8 2.5 5923 4 8 000
CzZ-3 204 44.86 6.15  2.60/3.0 3 2962 0 1500
CZ-3A 241 52.52 6.35 3.35 3 2962 0 2 600
CZ-3B 426  54.8/55.6 11.45  4.00/4.2 3. 5923 4 12000 6100 5100
CZ-3C 345 54.8/55.6 8.45  4.00/4.2 3. 4 443 2 3 800
CZ-4A 241 41.9 6.15 2.9 3 2971 0 1 600
CZ-4B  248.5 45.78 6.15 3.35 3 2 962 0 2 800

* LEO: h,=200 km, h,=200 km, i =63"; SSO: h,= h,=900 km, i =99°; GTO: h,=200 km,

R3 KEAHEBSZHFER (HE2002F5A)
Table 3 Launch record of LM family
(up to May, 2002)

B kWiR%E  HRME RRBKE KMKH B
1 CZ-1 1970 - 04 - 24 2 0 LEO
2 CZ-2 1974-11-05 4 1 LEO
3 CZ=2C 1982 - 09 - 09 11 0 LEO
4 CZ-2C/FP 1997-09-01 7 0 LEO
5 CZ-2D 1992-08-09 3 0 LEO
6 CZ-2E 1990 -07 — 16 7 2 LEO
7 CZ-2F 1999 -11-20 3 0 LEO
8 CZ~3 1984 -01-29 13 3 GTO
9 CZ-3A 1994 - 02 - 08 6 0 GTO
10 CZ-3B 1996 - 02 - 15 5 1 GTO
11 CZ-4A 1988 — 09 — 07 2 0 SSO
12 CZ-4B 1999 -05-10 4 0 SSO
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h,=35958 km, i =28.5°

Links

B1 CZ-3ARFAEIMNEEA
Fig.1 LM-3A series outline
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B2 CZ-3AMMETEE
Fig.2 LM-3A configuration
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Fig.3 Three scenarios for moon probe launching
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Table 4 Comparison among three scenarios
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Fig.4 Upper stage sketch
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Fig.5 Upper stage with fairing
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Table 5 LM — 3A series’ capabilities and
upper stage mass budget kg

BH CZ-3A CZ-3C CZ-3B
FEAPE (LTO) B#EAEH 1 750 2 800 4150
LE% R 1 050 1 480 1 950
®AFEE 700 1320 2 200
EHAER (FREE) 580 950 1 400
ARG (M) 100 100 100
HRRY 180 200 200
RERL 40 40 40

i 150 190 210

wit. #iln: EEESH I REM 2 500 N F LB
EEMMAS KM E=KEICITHA; KES5E
BEHB SN BERERS E2RBHEH,; &l
AEFPmMBEHENEHASRKE, EFE CZ-2C/FP,
CZ-2F ¥ kHi L EXRBIMA; FE/MMAS
FNTTABMER REEFE CZ - 2F LRI €T
A, 76 CZ-3A K& b Bk A AT #8465 A By
B; BEAMBBEPEERAHEAHRRLA R

O BREWSE. EFARDEEV/AWLEAHEARTR [R].
e PEEBERAMEARBEL, 2002
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Fig.6 Typical trajectory

®6 HEEHMERE (4.5 KFARE)
Table 6 Typical flight sequence (for the 4.5 day trajectory)

F5 s 2 Bt

1 0s KFHEKEE

2 148.2 s —. Z8NB

3 244.3 s -3

4 272.5s e ]

5 611.2's ZR—-KIAESRER, #A 200 km 50 HE

6 1191.9s W|ATHER

7 1434.6s SR ORISR, #EAEH AR 200 km B9 A $1l

8 26.4 min #HATGNSS &, FHEK T/, TRFHNEMHRIREBIE

0 38.9 min 3000 km &4, FWR#IT GNSS &, T 10 REHE, dspmirOomEtE g, sRaEn
PLH B A EE %R

10 14~17 h B-RETFE LT, F- ARSI, Sx—BYuEm i, hm ket /G AR HB#RE

11 36~42 h BoRBHPEES, BOATRERE, 20— BN R, i RS A E BURE

12 60~66 h BE=WEHPHEERE, FEATTHEINER

FURELPEES, FNATMERR, RUEEERE, TRPEEE, FNBIERNNELTHER,

13 84~90 h

¢ B 3E Bt
14 106.5 h BE H Bk 30 000 km FF i, @5 A BRA R BR R 25 48 42 A BRI IR
15 113.29 h SERMEREREN LERFAE, xtHBFH
16 113.42 h HAFARE, BEHIHE

FRBREER; E45H. . RESSRERH
HAEKEAFSHbZR TARBHNHAHEE, &
Z, CZ-3ARFIKEW EES, AREXELAR
it 1] B 2% BT LA B il S Zh o
HATROHMABITS, BF RFHEA
fEtE, Bln: AEBPERHHE 11 KRS CZ-
3A. CZ-3B ki, IR T CZ-3C KHi

MEHESG. MM EERE, KEHEHERAE
b, REH5E20T LAE N &S A BRERHFHTE;
WHERESWE RS, AAN 21 TERFERANGE—
SHEBWERSG (USB), ATLAWMRE K RiTER”
o B BREE ST E . EREHER 3 000 km Bt
E5IA GPSE5ENHEARACERE CZ-2C/FP
ERME ERIMA. B, PEBEBRMHRIEK
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Some Thoughts on the Launch Vehicle Selection for
China’s Moon Exploration Program

Long Lehao
(China Academy of Launch Vehicle Technology, Beijing 100076, China)

[Abstract] “Developing Space Science and Conducting Deep Space Exploration” is one of the objectives for
China’s space development in the near future (i.e. around the year 2010). Moon exploration is the first step to
achieve the goal of “Conducting Deep Space Exploration”. To put the moon probe (or satellite) into orbit, it is
especially important to select the right type of launch vehicle(s). Starting from the basic requirements of the
launch vehicle(s) for the moon exploration mission, experience of moon-faring nations and current status of
Long March launch vehicles, the author analyses pros and cons of the three operational orbits for moon
exploration and feasibility of the program, and identifies the candidate Long Mach launch vehicles and plans for
their upgrades. Taking the optimization of the overall space system engineering into consideration, the author
proposes, as the primary plan, that an LM — 3B with an upper stage be used for launching the satellite and the
upper stage for its hard (or soft) landing on the moon, and, as the secondary plan, an LM — 3C for launching a
probe into lunar transfer orbit.

[Key words] moon exploration program; launch vehicle; type selection; analysis
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