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Basic parametersanalysis of first stage engine system
for heavy lift vehicle
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Abstract : Two proposa s of ‘manned lunar-landing propulson system were discussed.
The structure and basc parameters.of propulsion system for existed heavy lift launch vehicles
were analyzed. The structure\and task requirements were proposed to meet the manned |u-
nar-landing demand. \Cons dering the performance, economics, technical difficulties, work-
ing reliability , a.scheme of thefirst stage engine systemfor heavy lift launch vehicle was pro-
posed. A heavyift vehicle (HLV) system and a HLV series were estableshed, and their
payload capability“was calculated. Based on integrative analyss, the lunar launch vehicle is
suggested to be 3 stage with 4 boosters, and two 50t liquid oxygen/ liquid hydrogen are used
for the third stage, while liquid oxygen/ kerosene stage combustion cycle engines about 5000

kN are used for all other stages.
Key words: heavy lift launch vehicle; liquid propellant rocket engine;
liquid oxygen/ hydrocarbon propellants
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Tablel Heavy lift launch vehicle parameters
« " u 5 ( ) - 5
It 2400. 00 2945 95
/ kN 34833 00 34029
/' m 60. 00 110. 64 106
/'m 20. 00 10. 06 8 4
L EO /t 105. 00 120. 00 188
15 3 25
1 1 2 3 0 1 2
4xRD-170 4xRD-0120 5%F1 5xJ-2 J-2 2x5 5s¢g SRB 6% RS68B J2X
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Table 2 Theoretical performance of propellant combinations
/ / / / /
2 24 2 74 31 35 60
19. 3 20. 00 19. 98 19. 97 60. 00
/ ((N - 9)/kg) 3169 3367 3429 3481 4364
1 173 1 024 0. 9226 0. 8276 0 3610

[ ((kN - 9/ m®) 3717 3448 3164 2881 1576
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Table 4 Specific impulse at the maximum
chamber pressure
1 1 / / /
! ! ! N - k N - k
(N-9/kg (N- 9/kg (KN - 9/
’ Al 27541 30848 240 2808 1
34 A2 2998 2 33302 280 30901
, 6 A3 2932 0 3256. 7 2 80 3021 9
3 B1 2863 5 3228 5 270 2353 5
B2 3036 7 3373 7 330 2495 8
3 B3 3129 8 3471 7 330 2572 3
Table 3 Engine scheme ligt 4
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Fg 3 Sketch map of the HLV series
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Table5 Main parametersdo HLV sries
/'m It / kN L EO /t
A 70. 9 8 86 0 1664 20000 1 202 75
B 70. 9 8 86 2 2232 30000 1 344 112
C 70. 9 8 86 4 2798 40000 1 430 140
D 70. 9 8 86 6 3346 50000 1 494 168
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