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A Study on the Ignition Characteristics of Liquid Rocket
Engine Thrust Chamber with Regenerative Cooling

Kwang-Jin Lee*' - Yeoung-Min Han* - Jong-Gyu Kim** - Hwan-Seok Choi**

ABSTRACT

The ignition characteristics of liquid rocket engine thrust chambers which have been developed
by domestic technology were analyzed. Analysis results showed that low frequency fluctuation
appeared in a partial ignition range according to different temperature profiles and vaporous
state in the oxidizer manifold with startup sequences. This low frequency fluctuation wasn’t
developed as a malfunction factor, but this fluctuation is thought to be taken a continuous

concern considering interfaces with engine system and launch vehicle.
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Table 1. Specification of Thurst chamber
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(a) A-type (b) B-type

Fig. 1 Configuration of regenerative cooling thrust chamber

Fig. 2 Configuration of ignition fuel injection
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r pressure [bara]

in startup

N

19] 5 54& e Fig 89 A|A® FCCl
2 AL U AXE FEAAMY Az, F4A
AE  PCBAFY 123A24 =d-&  ARE3Fth
FOIC12 4tglA] miyZ= o Ax" FgAA
o AsE Yy, SHAAME  PCBAY
102A11 29 & AREsth FRICIS 9= vwiy
Z= U AAE THAAY ASE BT, A}

280

— saturation line
—o=TOIC1

-0 —TOIC2
—4—TOIC3

260 4 0
240 4
220
200
180

160 3

Temperatue(K)

140 4

O =—0={ =0~ 0.9 <n- .0-

10 R =t —A= i B8 O SAn 6

100 <

L B e o e L B
15 20 25 3.0 35 4.0

Pressure(MPa)

Fig. 7 Saturation curve in startup transient of A-type
Thrust chamber

[oar]

Fressure

1500 2000 2500 3000 3500 4000 4500 5000

Frequency [Hz]

a 500 1000

100 150 200 350 300 3/0 400 450 500
Frequency [Hz]

Fig. 8 Dynamic pressure in startup transient of A-type
Thrust chamber

— 753 —



TYMA= PCBAMY 101A04 EE-S A}
I, BE FYANIZE 256 kHzY AEZy o
stth olgA AZFH Az 54 A7)
T < Fig. 825¢ 24384 g3} 2
o d8 F wrst AYEE AAY 10 bar 3

Lf oo

N

N9 FA%E FAHAT w2 Fgges
Solenl, HES FUdE 59 Fiss w4
37 2 AoE BVY & Atk U@ A%
£ Fig. 7914 vhebd @zish 2ol 48 vy
ES W BN AANLe E3h HES Wol
MA g MAA QA FARA AR
A0R FEF & Utk

Figure 9= B-type 94719 AlE A|ELE ]
Alzels g AstA ZA7F AREE A
¥ %k71°l Fig. 58 Hlaste] Zsl-§ 4kstA] @E
o /W wWHe] "8 gty T3 o] AAEE
A-type Aa7]ol A& A|EX2ETH Fig. 49 A
Algh Ald 2o o 7t BEE F FXAY 21
THORE QA% Aigtgo] 2uAIZ FAHHAT

PRE OXIDIZER MAIN OXIDIZER
VALVE VALVE

4.0 41 415 48 495  Time(sec)
IGNITER FUEL PRE FUEL MAIN FUEL
VALVE VALVE VALVE

Fig. 9 Startup sequence of B-type Thrust

chamber
340 70
Wi 65
300 3 TDlC‘IJ . : 60
e = ToIc2 | [PFiC] s
260 1 =T 'L'" 50 g
L 03— -‘Xim— e 345 o
o 20 LLLE s ! 40 3
\ Ll T { W
2 20 \\ l e : : % g
2 e AN e Teact] | ix 8
o !: T - IR | -
€ 1504 I T 1} = : e 425 _g
@ 1% J | | | £
F 4404 T0IC3 — = 1 1 1 4120 §
idez = "y I I s
120 3 I T, b THEZZLT! e 15
100 | / 4 BBt i = 10 ©
I 1
a0 iy ! 5
80 e el & } } FEERE | 0
45 46 47 48 49 50 51 52 53 54 55
Time [sec]

Fig. 10 Static pressure and temperature in startup
transient of B-type Thrust chamber
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