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ABSTRACT

For the development of an improved upper-stage engine, research on a staged combustion
cycle liquid rocket engine is in progress. A cold flow test, ignition test, and combustion test
plans were established and performed to develop reignition combustion technology. In order to
solve the problem of purge gas flowing into the fuel line, which may cause cavitation in the
turbo pump during reignition, the test results of each stage were analyzed. Based on the analysis
results, the purge gas inflow problem was solved by reducing the overlapping time between the
operation of the bubble removal valve and the opening of the purge valve and the engine fuel

valve. Based on this, the reignition combustion test was successfully performed.

MFE Aol 4adx /ids s gada Ael2 JA=AAZS d77F A Folv. AH
s < Adsto] FHEAT. A A HERPZ

RO R Z|ZEAA WEe FF, HAEES I A5

3l HAAZE: FAEAE 28T ol& HEoE AYE dxAY

Key Words: Staged Combustion Cycle(ttddaAteld), Liquid Rocket Engine(H A ZAQNF),
Reignition(A & 3}), Cold Flow Test(F®F A &), Purge Gas(HA712)

Received 2 June 2022 / Revised 1 August 2022 / Accepted 8 August 2022
Copyright © The Korean Society of Propulsion Engineers
pISSN 1226-6027 / elSSN 2288-4548

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.2022.26.4.064&domain=http://journal.kspe.org/&uri_scheme=http:&cm_version=v1.5

26 M4z 2022, 8.

65

1. M

rh

WAL A o] G A8 o
x| wEpa AR g
Asr)sol Q=T old AT A%
< 93 M FQ g daAtelE AR
Ao[1-4] AAS} 71&€S FHL57] AT AF7)
8 FoltH5-9].

AR} Jles FdE3] Y8 FAS ddd
A& AolE AAZANZ Y
of&tr] flete] Ax, 4HshA|
2 W AT ARFFAIFHNA
# el HATI2~7E FAHAS S el
Aoy 43 98 25 AFAE 2H35
o HA7IE FUEAE A2 5 AATHI)
2 =EdAe 4" AAVNRE AATS F

MAE BE ZF5 AF=E 83 AP

P
AN Aol tstel BHsIA Bt

2|
SAL Aol HAZANZ NTAY
H 787 9AEA A
FYE F J= 3

st s Anlel

%
ya
2
gl

fr & ox
B2 o T

Facility turbine
flow meter

PURGE Pressure sensor|

GAS )

- & >
FCR ¥ Bubble removal Bubble
| 4, sight glass removal vajve

MEV | - FCR Turbine
A flow meter =

it i
] "

£

Fig. 1 Simplified schematic of staged combustion cycle
liquid rocket engine.
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Table 1. Valve sequences of cold flow test 2.

Valve command

sequence
Open Close
Main fuel 3048 s
valve
Tl ” - 315 s
ilm cooling ring 3072 s
valve

-> 31. 1
Purge valve 0 s open -> 31.0 s close

33.3 s open
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Fig. 2 Pressures, flow meter, valve LVDT in cold flow
test 2 [9].
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Fig. 3 Pressures, flow meter in cold flow test 2 for
purge gas elimination [9].
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Fig. 4 Pressures and TPRPM in cold flow test 2.
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Table 2. Valve sequences of ignition test.

Valve command

sequence
Open Close
Main fuel valve 3048 s
i i i 32.8
Film cooling ring 30.72 s S
valve

>
Purge valve 0 s open -> 31.0 s close

32.5 s open
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Fig. 5 Pressures and TPRPM in ignition test.
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Fig. 6 Pressures, flow meter, valve LVDT in ignition
test.
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Table 3. Valve sequences of reignition combustion
test.

Valve command

sequence
Open Close
Main fuel valve 3048 s
i i i 60.3 s
Film cooling ring 3072 s
valve

Purge valve 0 s open —> 31.0 s close

60.3 s open
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Fig. 7 Pressures and TPRPM in 30 seconds combustion

test — 1% ignition.
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Fig. 8 Pressures, flow meter, valve LVDT in 30 seconds
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