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ABSTRACT

A performance evaluation of the 200 N-class GCH;/LOx small rocket engine was performed
through ground hot-firing test. As a result, the combustion pressure and thrust raised with the
increase of the oxidizer supply pressure, and thus the specific impulse, characteristic velocity, and
their efficiency increased. The characteristic velocity was measured at about 90% performance
efficiency. The change of chamber aspect ratio did not affect the performance of the rocket engine
in the test condition specified. In addition, uncertainty evaluation was conducted to ensure the
reliability of the test results.

= =
200 NF 714w g/ A4 s 2B AN H5ADH7E FHHA. A8A Bl F74ao
Wt Aagwt ol kg on, old met wFAIN E4EE 2 1 gl ZANAG 5%
SE ok 0% ASEEE SAHUG. APEAY dad TH WsE T4 FFL 1A
glth EF, APAR AHE FBE 9] BHEYE FYstgt

Key Words: Methane("]€}), Ground Hot-firing Test(Z]’d4:A14), Rocket Engine(2AM%]), Performance
Evaluation(’3 5% 7}), Uncertainty(E35%)

.M 2 2 FAA ZeAdo] AT Utk A

BH/ A A 4FA(LCHy/LOX) o] ¥F:3Al =32 ©

FX71Ee M F 8o o] A FAHE A BEAoA FEjete W d3d E8F A
A " FHA HAIFMAAL Tol dFHEA 24 A= Qs $FAHANA FE A3 e F3
ARd=E THeE 3 9tk w3

BRARAT AAGE ok A =2F F st FEuel
_7',-_

LCH,/LOx %% ¢ H= H
Received 29 October 2019 / Revised 30 December 2019 / Accepted 9 January 2020 T 28] 23, Kerosene(RP-1)/LOxSH= 7] 4
Copyright © The Korean Society of Propulsion Engineers =

PISSN 1226-6027 / elSSN 2288-4548 ARRE BIFY Hee 7EAT E, LOxe AR

(3

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org
Jlicenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.6108/KSPE.2020.24.1.009&domain=http://journal.kspe.org/&uri_scheme=http:&cm_version=v1.5

10 4ud -

SIRREIF B HEE L

ALERe zb7] "o F71de] i 8 &
& &S A D Qo] BAY SHolA
G §-sth °] el E, %2 coking marging
zt= HA e WA (coolant) 2412 A 50l
G-} Xﬂ’%“@ﬁ WAomel A&o] FET
Rk otyz}, 71Ee] FXA et wlalste] Qg A

2

A&7t 7hed AR dHA A1)
of &/3t4d ®Ate]l ik #A4de]l FE] wet
P AR AL (In-situ Resource Utilization,
ISRU)ol F5®a = 7heH v=dasF

(NASA)9| A= AUl 52 FAFAM
1;1 GFEAH T FA7HOF LCH,/LOx <l
ME3skar 9o m[2-4], Ariane Group<
P, 400 kN 5 S84, 71234719 AA 9 A
x33le] CHy/LOx A AF7MEE 23
ITH5]. ol9ols: HWESE ARE ALgste 5
1713 s 93 d7= v= 9 HAloh ¢
, 83 5 SolA &EetA JEEI 7]

rulo
t

X

o m{m

s r>4 ofN BN

do X g

_|l'.
r&—&
¢
s 20

-
lo
—
@)
q &
~
—
@]
3
9
(ﬁ
B

T
fo
o b
[o -hI
. =
r —‘;i ro
G e
fr %
£ 1 S
Mo
> B

=< I
o koW

2 PR
g B[ ot

2

_V‘_I.
e
™
ox
of

&
N
N
N

2
oo

o
-

T2 B2dALHYE o] &3 GCH,/GOx
o] A&EAI YAz mE 249/
He He54E A7 vt AvH1213].
3k, NASAS] CEA (Chemical Equilibrium with
Applications) & €83t WgE A8=2 AE3)
© oldFA 2AANY olBATELE B4
st AAMSTE =& om[14], old wWE
200 N& GCH./LOx ZANZEY ZlFo)Ae] o]
£4°5E Table 10| 893ty
B =& (Part M)oA= Part 14 T8 Al
A ZRE 200 NF GCHy/LOx ZA A7 <]
712 Algdely FEE {8 o]&AHAFl o
AR AN AFEAHE HEoE S
o8 9 A2 Z3I8E AFHFSE AL
A7t Z1edn. A EAAR Y AG
A AR E (steady-state firing mode)E 34

o AYRDE FAA §F FY

o K

o

o R

o
o
)

2 & ook ol T

Lo N
2N S , T4,

Table 1. Theoretical performance of 200 N-class
GCH,/LOx small rocket engine.

Parameter Specification
thrust, £, 200 N
Chamber pressure, P, ) 209 psia
(=144 MPa)
(O/F)mass. 33
Nozzle expansion ratio, ¢ 50
Specific impulse, 7, 3728 s
Total propellant flow-rate, m, 54.71 g/s
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Fig. 1 Schematic of experimental setup[14].
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Fig. 2 Calibration curve of TMR[14].
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Fig. 3 Test result at 255 psia of LOx supply pressure
(AR=2.1).

Table 2. Ground hot-firing test condition.
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Fig. 4 Variation of thrust and propellant flow rate Fig. 5 Variation of thrust and propellant flow rate
according to oxidizer supply pressure (AR= 1.8). according to aspect ratio (L= 1.71 m).
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Table 3. Relative expanded uncertainty of test
parameters at AR 2.1, P,,=255 psia.

Relative expanded uncertainty
+ Uy (CL 95.45%, k=2)
parameter % parameter %
m, +0.35 P, +0.51
ﬁzf +1.09 L, +0.79
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