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ABSTRACT

A system design has been performed for a vacuum thrust 838 ton staged combustion cycle
rocket engine. Previous research has been used to estimate the performance of the engine
components. And the algorithm has been proposed to evaluate the converged engine system
performance. The present methodolgy has been verified by comparing the published data for
RD-180. The present work adopts the most of the previous KSLV-II engine heritage for both
performance improvement and cost competitiveness. The combustion pressure has been decided
as 12MPa considering manufacturing difficulty, cost and performance improvement, and as a
result the vacuum specific impulse has increased by 23.4s.
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Table 1. Comparison of major parameters of
RD-180 system analysis
|7readinput data | parameter present ref.[23]
[ 2
| Assume pump exit temperature | O/ E )pb 51.652 52
¥
| Calculate combustion chamber |<-— By (MW) 86.659 87.191
* .
| P — | m,, (kg/s) 933.711 935.047
r My (%) 76.6 78
| Calculate oxidizer booster pump | -
¥ m,, (kg/s) 935.0 935.0
| Calculate oxidizer booster pump turbine |
v P, (MW) 59.517 59.56
st
| il L | 7 K 118.04 117.691
| Kslculate 2= Rudpump | ATy, op (K) 0.454 0.455
* PO,
| Calculate main*oxidizer pump | AT, oy (K) 14.161 14.216
| Calculate main turbine power | Table 2. System parameters
parameter value
pump exit temp.
converged? F, (tf) 88
Isp, (s) 322
.. (Mpa) 12
Fig. 2. System analysis algorithm of staged ER 22
combustion chamber cycle LRE O/F o6
A&3 &4 Iye RD-1200] thek ASHas 5 My, (ko) 990
o] dAiry] EFH 55% 2AE Hol: Ao '
2 nag vl Qo] B A7 wEe 4sA H= 2. (mm) 1065
AE5H7t AEI-QEZY HEE ALSTOZH A p,, (Mpa) 24
A AUEE EdoH dAdar|E FEEHeE FA
of eEdee nede @ AZe AUs oD 571
o AR Aak S RD-1800] thdk Al 2wl &4 TIT (K) 688
of tigk 7|9 FH[23]7 HlwEte ALY EF
H 0.7%, B1¥l 53 05%, HHUES 1.8%9 A& Table 3. Input parameters
=] o 3
ngow olgel Al Hstel e e 3 Carameter Jalue
Q3R T RD-1800 ik A|2® &4 ZAA}E 7|&
o Ao WmaHom Fa AAE Table 1[23]e Apo (MPa) 243
A et ™. McHugh[24]7F A ¢kgk 71& Azl oz Apy, (MPa) 23.0
SAEY 71¥e AYUZIF 10%~20%<0 el vk
2 AT Yo v 4Ud ARNE = oA Apr, MP2) 1o
ZAAREY A= HA AHE rMeditta dwE PR 17
. « (%) 96.4
Table 2= 2 AFoIA A%EHE AR H5L 2 -
gk Zlolth Table 32 A28l sj4o] FRF U m,, (%) 9.6
z71e AYs Aot Fig. 39 MFFHI Aist
ExolA B el 54& sors & gtk Ado] o mo] Ay AR AW A Fu[52432F 2
A %2 AES McHugh[24]9] £d& &3 Zlo] &3 Aotk B AL I=FdAA 758 Ao A
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