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ABSTRACT

Operating mode analysis of a liquid propellant rocket engine(LRE) is a crucial tool through the
development of an engine. The operating mode analysis of an engine based on a collection of the
acceptance tests of components shows discrepancies when compared to the test results. We propose a
correction method for performance parameters to develop an engine analysis model for the gas
generator cycle of an LRE. In order to simulate engine behavior, the performance parameters for the

analysis model are tuned based on the test results of the 75tf engine of KSLV-IL
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Table 1. Engine mode analysis parameter correction

for KRE-075.
Tox combustor characteristic | gz~
¢ velocity efficiency ‘
n combustor thrust coefficient | ; g-g
G efficiency ‘
. gas generator characteristic
ety velocity efficiency 0.950
k,, turbine efficiency correction | 0.992

Cdy, | turbine exhaust nozzle Cd 0.950

Wit ?:tifgl—iﬁee;d Cur\I;;1 I::1(I))1rrec:tiofr11ow 0.980
e
Koceo | o eosticiens o 1% | 1324
Kopop combustor fuel side flow 4267

coefficient

as generator oxidizer side
Kveo ﬁow coefficient 1.603

gas generator fuel side flow | 4 3.5

Kv o,
GGI" | coefficient
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Fig. 2 Deviation between test and analysis in terms
of parameter correction.

4.2 B

TREAY 7] Aol QA AN L] A PA

=
& BF, Aodsdnh AW AFeAM A"
F %Y, 25 5 HEoR FAFY dse
BAstE WS a8kt A AelA Al
d Aoy Ao B9l EAtER A
oA G537 =oge] Aozt & =
Hou A Ass dSFshs iy mdo 44
= 98 Ao Ao BAgE AS5shes Aol

Ty ARG 75EE AR

Hg A7 A7 mE HHS 9T
Aol BAGE AW, AP, AY A
HAAE BT ol AZ AAY Az Az, A
= AzEl, APAdule] F9 33 5o 9dgo=
B g o ol g EFAAHE H43)E7)
9% o] Pasirh

References

1. Park, Soon Young and Cho, Won Kook,

the Mode
Calculation of Gas-Generator Cycle Liquid
Rocket 2008 KSPE  Autumn
conference, Daejeon, Korea, Nov. 2008

2. Huzel, D. K. and Huang D. H., "Modern
Engineering for Design of Liquid-Propellant

"Program  Development for

: "
Engine”,

Rocket Engines", Progress in Astronautics &
Aeronautics, Vol. 147, pp.13-14, AIAA, 1992
3. Valvias, Definition",
retrieved 14 Jan. 2018, from http://www.

"Flow  Coefficient

valvias.com/ flow-coefficient.php





