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Introduction to Systems Analysis Technique

for a Liquid Rocket Engine
Won Kook Cho*, Soon Young Park®, Chul Woong Kim***

Abstract

Programs of energy balance, mode analysis and transient analysis for a liquid rocket engine
have been introduced. The analysis methods have been verified through comparison between the
present results, and the results of the other program and experimental data. An energy balance
analysis is used for engine system design at the early development phase. A mode analysis is
used for decision of engine operation conditions and test conditions, and studying deviation of
an engine performance. A transient analysis can predict a propellant flow rate, thrust, impulse at
transient phase. It is essential to establish a startup/shut down sequence. The analysis programs
will be used to develop the engines of KSLV-IL

g
oA WAz e o BE s4e A4 A% 24, A9
270 4% 2 A7 4% B Popol FEET AN ANS Balol A ¥, 39,
M 249 B JLAE AST 5 Aok WY AN AF/FR ARL 2o
Yool ¥ o4 Z2adEe FFY WA A7 Ade] 288 Aot

FIHE S EARA|(KSLVAL), HA] 27 M7(liquid rocket engine), A28l 8 4](system analysis),
o4z W2 34(energy balance analysis), EE 34(mode analysis) HIAA 34
(transient analysis), 3% -AKperformance deviation)

T
N

1. M

B EFAMoME dAzAdR AN HE 5 ONE/EEE XA AFe nA

Fie

70

Ardeoad 4€ 289),  FRLA - 69 209),  AA FHY014E 7€ 1)
* WAL A A8 /wkcho@kari.re kr “ WAL A 7| / psy@Kkari.re.kr w% dhALA) ol ' /kimcw@Kari.re.kr



K/I\\RI

assume Fcc, mgg
calculate material properties
calculate c*
[

v

calculate m.
calculate turbine efficiency
calculate turbine power
calculate mgg
calculate mtotal

no
| F-Fgoal | /Fgoal < & update Fcc

i yes

a2 1 ol X| WA SiAM =2 de(E

dZol s stz ok 2AAR e
= o] Yoz E2F S, HEH A,

I 5 2AAA AR Zok AA7=
I GdukARl EaY, Tz, AEaAY TEol

A1)
7Hkel gl }%} 71»"101 He dHe B2 5 o
o o5 FaA A MBAxH] A 2
S &3 oo tid 2FozA dF Aj2H
o Aes oA "ok F WA 2= A2l
AEY Hes g3 Fexye] Fgd o o
A" A5 548 4T dSshe BA
AR HFdd Ay s, AFdy
A @ IAE HA Q7% EE 5o o
E}. Al WA, g S4B, 4 Aoy

lowmaster[ ]94
Z Flowmasterd| Al B]A 3| &
vxﬂ g A2ES 134 2dssia )
WH, HEPZ 5o a0 W AeRdS
Fapof Azl AlxHle] Af-F =
o]E Soiod A A% ER B4
ANx e FXA ARFZ AlE/Z
< %7k 2.

~

mﬂ‘.

ri |

nE
i)
¥ 2

»E&;,l:r:imglr_rﬂﬁm;rﬁ—u

U HRIE] AR i T Ap

2.1 ol X] A2 o4

7t 7] ApolE A A
BEPZ, 7AAy7], HEl &7
g 5o FFAZ FAAEH A=
3 v Oiliml gl gete &
T HIFES  F e 4 HBEAXE A
87s AAdlokstH o5 st XEALFe
BexFoERH A A2FY e ALt

ARSI HH*VEJ t

ofF &ttt o]t 2 9
4 - FF -39 @Y HHAAE AN F
AE FYsA Hed olF “dX A2 gy
A WMEAE SETA E oA gy sy
2 ZAAZAY el Qlo] AFHolgtar &
Atk 18 1L A dagFs TAISTH

E 12 A7 F8 S vHlud ol &
A[6]7 mmate] wZ2Ho] 12 sec 2 2ol
dJoz FUZ 7p=wAy 7] T oA Tpae
T8 9 Hrs A5 E § Utk SEQE AME
s S A7]ME T Ao lHET HE
Hxol Aa7]e] A4 Ao FAHZA o} B
Z2aPNA A e AT S AHESA
on o] Mo FAH Fol7t A& F Utk 7h
28 7] frafo]l FaFEdo| uste] o] A9 F
= Aoz uFo] HEHPEY ALl BA U}
H Aoz #dd & ok £dHY AFHFAHQ
tole s B Aololm A Z 21

1. MC-1 &5 olZF vlu1]

variable| present | SEQ[7] | MC-1[6] unit
Fv 284.41 283.26 284.41 kN
Isp,v 312.8 314.25 314 sec
m 92.69 91.90 92.4 ka/s
O/F 2.15 2.17 2.17 -
mgg 3.50 3.23 3.22 kg/s
TIT 860.3 844.41 888.6 K
Dth 0.214 0.210 0.220 m
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