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A Study on Cooling Characteristics of Combustion Gas
by Liquid Nitrogen in a Liquid Rocket Engine

Junsu Jeon® - Yangsuk Lee* - Jaekang Song* : Yoo Kim** - Youngsung. Ko**

ABSTRACT

In this study, cooling characteristics of combustion gas were investigated by injecting liquid
nitrogen into liquid rocket combustion chamber. A injection ring of liquid nitrogen was installed
between a combustion chamber and a mixing chamber which was designed for mixing of
combustion gas and nitrogen. At first, a ignition test of liquid rocket engine was conducted to
~verify a stable combustion process and 10 second combustion tests were successfully conducted.
The results showed that combustion gas of LRE could be cooled by using liquid nitrogen.

x %

B AFdMEe JAZANZY Ax shxe] dA F2E EFSH] Ad a9 YT 54 YolH
27 ATk ol 95 712 AHEEHY AR2A A2 Foe 9 Fa BAL BAVIE HA/A
gl FFaigon, £ sxe EF shae PgstE ¢ A4 =2& Ad BAY Ho) 3R
stk A DL BEAbo A% AR H/dL el dFL AHE] 93 B APe] UA £y
Qo™ olF 102 d4 HYL ATFHoz Yt WA 71EY JAZAAN AHPALE F
Ao 2M, A 7had 2EE AL = AEe FAS

Key Words : Combustion Gas(d4> 7}2:), Liquid Rocket Engine(®} A 27 3), Liquid Nitrogen(

A A)

.M B |
dwrxoz W/ xaAAEAZT} 2 A

PR . FZF27Foe AA vHBxFE B ¢
* Zog]sty 32225} _oO‘T‘ ] ] é ] ]g = ]’]‘ ] ‘d
~ Fuista 3 WeTe) B/1FFY BY ofd 1LY @
AR 2}, E-mail : yskoS@cnu.ackr A7 dF 2D E BAEH) Y% 1 FU) F



=3do] "asith wabA o3 FA7#H9 A
4 Al Avlee 3129 F7E WA 98
A E ugr], A7 3HY FE5EE 7}
A 7] (vitiation heater) S©°] AFEEHT1]. A7)4
S| g H”’—‘]i"—] B, 7] frEFo] oA

35 Adu] ¥§ 9 FJu} JEgFHeR F
7}3}71] Hof, 8 4dvlol= FF5ETY 719
o] o] ARGETH1] 28y o] T HAHEL
EF ¥ Avld £31d, dudMe &8 AIY
AN FEded FE7t Ao, FHele <y
¢ ANE AHE FE33 e gart AR
"E}Eﬂc’]q oleig FAE AEY 4 U= WHo

2 HAZAAZ HEo) FAF29} LS
FYste 129 FI7IE A wWlo] R
7k A ARG EI AT o] WAL J|ET ol
ZAAZE ] F7E )8R ¥, AA A
Aot AAE FHYUE] WEA FF iR =2
1€ 43E F42AFE £ Ae FHE A

32,

71E FE2E JAZAALAEY
3 Ql7] Wi, HA Fa9 A
Qulge 27z 2EEE o
L/t F7] FFEE AEE
S 7HA Ao wEx B AT
1218 a12/5% 37 FF A8 Al A
R GAZE, AAZAAZ o dAxgx
A 8l 0‘4-":‘-7}}‘9} HHNALE EFF=E
-’?‘-7]'—’1‘——4 22§ FAH3= IdFE 4393}

ol b
zi{? )
Ugt'—l_‘ F‘O

B o oo

o Of ot rR

.,.,
I
o

als

O

O

B OX o o= > Y o> o
(07

2. 28 X &

0%

=

21 49 A

= AN 129 EF 712E LAY
A3 AR AN Elae Fig 19 2oy, 7)1&
o] A2 AL7|(JAHIAE, 44, =F)9)
QA d4a EAFY(LN; injection ring), EF4A 2
ER7te 25 SR FrhHoz AR/ AX
HAT QA AL FAIEE F ol P o
A a7 wFdEH FA FA EAING wiy

AEE = JaAaar w4 =%

Fig. 1 Schematic diagram of a test rig

(b) LN2 injection ring

Fig. 2 LN. feed equipment
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Fig. 3 Photo of a combustion test rig
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Fig. 4 Cyclogram of auto valves
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(b) LN, line Pressure & Temperature

Fig. 5 LN, Flow test results
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Fig. 6 Test results of 10s combustion test
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