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Experience Cases of Combustion Instability in
Development of Thrust Chamber for Liquid Rocket Engine

Jonggyu Kim*" - Hyeon-Jun Kim* - Seong-Ku Kim* - Hwan-Seok Choi*

ABSTRACT

A combustion instability has been one of the most serious problems in the development of
combustion devices including rocket engine and gas turbine. In particular, a high-frequency combustion
instability generated by resonant coupling between combustion phenomena and acoustic oscillations
within thrust chamber causes severe damage to the hardware. Because it is accompanied by high
amplitude pressure oscillations and excessive heat flux to the chamber wall. Therefore, combustion
instability is one of the difficult problems that must be resolved in developing liquid rocket engine.
This paper describes the cases of combustion instability encounted during the development of thrust
chamber for KSR-III and KSLV-II.

[RIE o YEAET Asd HHoo BE
3 Afse EWEly) gEolth mehd A4RAAL A AAL Aol oA WEA s A ofo}
sl £A Fo) shfolth B EFolAE AAFUHSRAKSRN) 2 F=F WA KSLY-) DA

Key Words: Combustion Instability(d4~8<%+4), Korea Space Launch Vehicle-1[(gH= 3 dAMA),
Thrust Chamber($14=7]), Liquid Rocket Engine( | 27l dl71)

N = AAZAND Arr] Aol oA A
HEo] WA Hesolol s o] Axeld
A oRo|ty, E3 ZAARA Air)oA 1Fw
AR dad RN wAsE 33

FHFrFATY darlE o -kﬁ ooqz\ J ) 141;:"1] 1 Zfﬁ ;
L &y 3 Ela= = S
t WAIA A}, E-mail: bellstar@kari.re kr B Qs wase adEel A



AdEo] YEE Hog 2o WZo gty g%
I dAAxA Yuoze A= digo] FRbF
of A&7 AAE AT AHE 7HHE
2 e JojA BE=A A E o ok e FHA
9] shutolth. AAEJIAE-2 1930d ol EA
o] o]F 1 ¥ A WHS 7] 8 T
& AFE] JYPHASNE B3t S5 HA
HNAF A E& A1, 2, 3]

GG FEFATFLAAME T HEo IH
ZAARQ KSR-II <R, 3087 947 A
48 o)F ﬁ&i‘ﬁé%/\}xﬂ% 7HE H7TE i
o]l W= [4, 5, 6, 7, 8]. KSR-IIT 4

2 A A oq/\‘:‘°7§ AR A3 ofE s
AL, @A A FQ 75E B 7E AkT]elA
AAEME AV YT B =EdAe

o] A&zl MEFHAANA YERE dis
goll el 27heke

om

2

21 A7)
A7 BHFFSFATANN TS @
SAAG A FA AAz

Table 1. Comparison of Thrust Chambers
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Pressure (MPa)

Time (Second)

Engine Vibration on Y Axis

Fig. 1 Pressure Fluctuation(up) & Vibration(down) of
Combustion  Chamber  with(right)/without(left)
High Frequency Combustion Instability

Fig. 2 Damage on Injector Face Plate of Combustion
Chamber

Fig. 3 Adaptation of Baffle and Test Result of

KSR-III Engine
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Fig. 6 Occurrence of Triggered Combustion Instability
during SRT Hot-firing Test of 7tonf Thrust
Chamber
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Fig. 7 Filtered Chamber Dynamic Pressure During 1T

mode(4000 Hz) Combustion Instability.
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