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Review of the Demonstration of General Scheme of
Large Launch Vehicle in 1990s
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(Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract: The large launch vehicle is a key transportation tool for entering and exploring deep
space. The research work on the large launch vehicle shceme was carried on in China from 1980s.
Many technical experts have participated in this research work, and put forward a variety of
general scheme ideas on large launch vehicle. The general shceme parameters were studied by a
panel of project ‘863° , and the main process of the study is introduced in this paper. On the basis
of previous study and taking payload capability of 20-ton space station into orbit as the goal, the
general scheme parametric analysis results were proposed. The results of research work provides
significant reference for the future demonstration work.
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Fig. 1 At the launch site of Jiuquan Satellite Launch Center
(JSLC), the limits of the launch vehicle’s fall range

2 KRESHAHFEESHITE

2.1 BAESHTENEREBSZH

SRS ROT R 6 A A4

1) MR 2 )l (8 RO SF 225K R 32 480K Y
LR BT Y 6000kg, EHAEN Sm. 42K 20m;

2) 575 BE R R T AT DL 5

3) KB I R, R R SR N T
850km; WrifE A 514, WilkTE R R AR

) RN TE RE S Bk A 5 U A E

5) KEFEAEN Sm. BIESS EE R 3. 35m;

6) KHTTHICE REORE N AR T,
B 0.09, B A 0.10; FEFH, HAl
¢k 0.12, N 0. 13 (PUAAL — &/ Dw —
B S WA 0.09) . GX HLIEREG 2
f: XG0 KET R B HERS, X gk ok H S B
HERRALE — % Bm RS W — g0k kw2
— G X G KET RS )

KIUAE B K MRS BOT B R4 20t 23 [A) o 2
K. Zad 1000 Z RN R RCA G W7 R E,
A HR 3 A B 5 1

THRSE SRR, & K 2k A e = A
R R, O E R T R 2300t 2%, (AR
R ) T EE 3000t, T LK 4R H U R Ak
R R SR T L,

2.2 —RFFRBEGESH

PORS RS S8 R ITE 1T i | T T s
R R AS I HEF 280, A 4 Rl 4

D FZE 1 (RHD . B84 i 5 R A+
PRI LSO — SR R R R A A

2) 7% 2 (UHD) . Bhfeas it 5k H W & 1k
TR R S — GO ROR R R E

3) HZE 3 (HHLD) . Bhfe e o 5% A +
WAL O — IR AR R A

) Jr%E 4 (RRD) . Bh#fE & 4fE 2 50 R A+
PRI LS G TR R A

HRAEE P & S 5 A, Bk S 800 i £
FIEES, 4 FAA M RBIRSEINE 5~3% 8 Fimn,

x5 —RFEARI1EAFTRAEHGHEGSH

Tab. 5 The system parameters of one-and-a-half-stage scheme 1 at different launch sites

KRR 8251, &K (AR E) 60.85m
B e —
R . K EHHLIHE ST, WA IR BE /m
n MR/ 380 B/ ® FHKE /m
% 1000kegf A K el
gt 4 A~ Bl R
N 136 123.8 109. 0 18.57 9.39 5.40
% BhfEsR (A
NN a 256 222.7 42.5 40. 65 8. 84 26. 46
B 775t K (RIEERE) 50.66m
\?)I:IL N . ”,‘,Ir/r 7. FE
% B/ AR /m
1 BT/t e 0 R/ FUKSE/m
» 1000kgf AL gl
! LA B g
At | it 25 142.5 129. 7 2X107.2 18.72 9. 81 5. 41
% B A
PiN73 180 156. 6 439.0 30. 66 6.36 18. 77




o552 20 40 90 A AR IKEZ BB AR T 22 IR IE ) — L (] Jiit 11
6 —REFR2EAFBDRHFHEGSH
Tab. 6 The system parameters of one-and-a-half-stage scheme 2 at different launch sites
A 10750, &K (ARERED) 60. 42m
iﬂi SN . ; e K
REPLHET)/ A K /m
5 B/t I 8 55) Jo 4/ L THKE/m
% 1000kgf Ak R e 7
it 4 A B 189 172 2X72.74 21.96 9.58 8. 38
% B (S ' ' ' '
NS 294 255.78 4X50. 3 40. 42 10. 00 30. 34
i . .
ﬁ;% 195 5125 5
AR
x7T —REFRIEZARDEHENEESH
Tab.7 The system parameters of one-and-a-half-stage scheme 3 at different launch sites
O 7251, K (EIEERE) 64.07m
b > FHHLIE Sy / WA 2 /m
o plEEa | mamna | O ke m
;i 1000kef A Kk e il
ot I A 104 92.4 4 X47 28.78 5.91 17. 34
% By (S ' ' ' '
RN 280 243.6 3X53.9 44. 07 9.62 28.92
&R 5750, K (AR 50.13m
i RSB/ WA K /m
¥ BT/t e ) BT A /1 THKE/m
Zi 1000kt A A Kk e il
af 4 A 93.5 82. 28 3X50.6 26.33 5.31 15. 49
% B (e ' ' ' ' ' '
B 176 153.12 2X53.7 30.13 6.23 18. 37
R8 —REFARIEATAEHFGHEESH
Tab. 8 The system parameters of one-and-a-half-stage scheme 4 at different launch sites
&R 18251, 2K (EHEERE) 50.13m
i & FH LIS/ T K WA /m
5 EBTRE /¢ e ) BT A /1
;i 1000kgf Bim AL ok e
af 4 A A 306 278. 46 4X127.5 35.54 20. 50 11.04
% iR (A ' Y ' ' '
ONEZ3 576 518. 4 2X99.9 30. 53 17.22 9.31
BEF R 16251, &K (AR E) 42.01m
it % EHLE S/ TR/ m
g BT/t T ) BT /1 AL THKE /m
Zi 1000kef A A Khe il
At 4 HE 304 276.7 3X92. 2 35. 34 20. 37 10. 97
% Wi (A ' ' ” ' '
OS24 384 345. 6 2X97.6 22.01 11. 64 6. 37
2.3 ZHFFTREBESH D %1 (RRH2) . B &% e — 2 4 7 5

XTGBT 2T g
2R FH 118 AN [ 4 22t 551

K,

WAETE 4 FhHE .

SR PR S+ B o o0s G 50 R TS AL

2) JrE 2 (UUH2) . BhfE#s Fss— g e k5|



12

FLB A

2018 4£ 3 H

R U AAAL — 2 i — W OBF L T g R R

BEAHIRE

3) HE 3 (HHH2) . BhifEds F1its— gk k57
FKHWBA WA S TR HEVE R R A - RA

4) % 4 (RRR2) . Bl 2% FE — 9 2 7
SR VRS A0 L S8 R R R
HRAE Ve £ & S AN TR, R R 4 Rl &
B BRSH IR 9~3% 12 i .

x99 ZRFFRI1EATNAEZHGHNEESH
Tab. 9 The system parameters of two-and-a-half-stage scheme 1 at different launch sites
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Tab. 11 The system parameters of two-and-a-half-stage scheme 3 at different launch sites
R 575t K (WIFERE) 86.51m
3 . K P T/ A 2 /m
M| BTR/t e HE 7 BT 6/ THKE/m
5 1000kef ) k)
% 2 By 77.0 67.76 4X44. 69 29.79 6. 15 10. 11
2 By 2 A ' ’ ' ' ' '
7]
g 231.0 203. 20 8§X44.69 37.06 8. 11 24.22
o3 165. 0 143.55 4X41. 25 28.65 5.30 17. 21
'R 5251, &K (LIFRRED) 76.33m
Ny . . RENHLHET)/ 4 K /m
i N/t I 55 J3 4 /1 THKE/m
; 1000kgf AL il
ity
% 2 Bl 80.0 70.4 4X40.63 60. 68 6. 37 18. 78
4t B () . . . 62 . L .
%
H—g 240. 5 211.2 8X40. 63 36. 40 5.73 25.14
PON.7'3 100. 0 87.0 2X37.5 19.93 3.76 10. 64
R12 ZHEFRIEAFTBERFGHNEESE
Tab. 12 The system parameters of two-and-a-half-stage scheme 4 at different launch sites
AR 12251, &K (RHEERED 62.75m
b . . ) RS/ " A K /m
BT/t Fii7i30 Doi A TFHKE/m - -
@ 1000kgf AL el
x 2 A~ Bk s -
\ 188. 4 171. 45 4X97.5 23.8 12. 81 6.99
i) B (pS
b2
% W —2% 565. 2 514. 33 8§X97.5 30. 32 17.08 9.24
oS, ] 258.0 232.2 2X90. 3 16. 43 7.99 4. 44
OE R 10751, 2K (AR E) 60.97m
i NN ) R BHLIE )/ ) A B /m
H MBU /t e R ) BT i THKBE /m
i 1000kgf AL ikt 1l
V3 24~ By
§ 178.5 162. 45 42X 85. 31 22.81 12.17 6. 64
Gt By (S
& i —2 535.5 487. 3 3X85.31 28.99 16. 21 8.78
PS—.7'3 157.5 141.7 2X78.75 11.98 5.07 2.91
MR SR S BT A5 B0 K 0 Rl R ®13 ABEHGEMECRENLR
JREEWE 13 ix, &M kS FREERESN Tab. 13  various takeoff weight comparisons at the
FeELAnIE 2 Firas . & R KT 7T MBI 3 B coastal launch sites
— N v s N — g g
AN AR T SR KR S s e I B SR R
. RH1 775t RRH2 675t
4 1S P UH1 1075t UUH2 875t
HH1 575t HHH2 525t

RR1 1625t RRR2 1075t




14 TS A 2018 4¢3 H

&R R m
2000 N N 100 -
RS
Vit R 4
80 1
1500 N
1000

500

o oo

HH1 RR1 RRH2 UUH2 HHH2 RRR2

60
50
40
304
20
104
0
oo
RH1

B2

OTRHI UHI HH1 RRI RRH2 UUH2 HHH2 RRR2 B3 ZHEN 20t HEMABREHENFTHRMEHLEER
B2 EHEH 20t FEZHMAKBIEHASTAFER Fig. 3 'The shape comparison of various powerful

HRYEESEEE launch vehicles with capacity of 20 tons.
Fig. 2 The launch weight comparison of various

powerful launch vehicles with capacity of 20 tons

BIRE SN RH1 BEAETIN UHI AR5

30 30 B 5 &1

25 ] 25 {

20 A L 20
|

/ |

800 850 900 950 1000 1050 1100 1150 1200
— R S A
LBEHEI N BEHE N N
0 HHI 0 Kl AR I
7 B K51
25 25 A
< —
/ //
20 20
/ ’
15 15 B
—
[ I N—2
10 10
500 550 600 650 700 750 1600 1650 1700 1750 1800
A LRt

4 EM—REATRECRESEHRANXE

Fig. 4 The relationship between launch weight and carrying capacity Of various one-and-a-half-stage

e s N
40 BERAEE SN RRH2 : OJE&HEJJ/L UUH2 A_:{rnn%z 1
/ B—Il S & 1%

» P

T 25
30 < 5 |

= —
25 20
//

20
15 15
650 700 750 800 850 900 950 1000 900 950 1000 1050

R AR



o552 20 40 90 A AR IKEZ BB AR T 22 IR IE ) — L (] Jiit 15
i BHAE IR HHH2 3Oi§$JiﬁéjJ/t RRR2 AR ST
) 7 B K415
30
A ] 25 —
A
25 L
1" o=
20 ]
B
L
15 15
500 550 600 650 700 1050 1100 1150 1200
TR/ TR A
Bs EM_RIFRECRESESHREINXRE
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Fig. 6 The developing blueprint of powerful launch vehicles

(one-and-a-half-stage schemes)
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Fig. 7 The developing blueprint of powerful launch vehicles

(two-and-a-half-stage schemes)





