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Experimental Study on the Combustion Stability of Full
Scale Rocket Combustor

Kwang-Jin Lee* - Seonghyeon Seo* - Dong-Hyeuk Kang* - Ju-Young Song*
Byoungjik Lim* - Yeoung-Min Han*

ABSTRACT
A series of combustion tests of a 30-tonf-class full scale liquid rocket thrust chamber under
development has been carried out to verify its design. The test results revealed decent performance in
the aspects of efficiency. The combustion stability is one of the most important parameters of liquid
rocket engine in addition to the efficiency. Assessment tests of combustion stability must be
accomplished to confirm the possibility of combustion instability due to spontaneous or external
disturbances. The combustion stability rating tests of the full scale thrust chamber with temporary
baffles made of stainless steel were carried out utilizing pulse guns to estimate combustion stability
characteristics. The tests results show highly stable combustion stability characteristics. The outcome
acquired from the present experimental study will be used to design an actively cooled baffle that can

survive for the life time operation of the thrust chamber.

E

A7l A% Fol A 0-tonfclass VFY AANZADLIE vl ARFE A3l FAA AxA
gol clfoizen 2 23 ¥e daAEd A 24T el A=A saw =
Shie) ast vhz JdacbgAelth d2gAel UE FANGE AFAA e AAZAALT]
o dxEUY w4 UEE et NRoRA AAZANLS AL B Fdsiolte Aol

BE o8 2EHdHEE 29 A PA] wEC] FEE HAEY dav)d dadt
B4 Ao FPHJeH I AF} ¢4 ALMPY 54 AN A¥EHRE
e 5719 AEE A4 wiE A 282 dFoln.

Key Words: Liquid Rocket combustor(fHZHA47]), Combustion performance (J&4%),
Combustion stability rating test(d4:%8/dE 7}A1 E), Pulse gun(HZ7)

* @RI eFATd A0 LM =
@Q?ﬂx}, E mail: lkj@kari.re.kr

- 240 -



Ee d 47 (preburner) T3 FRA 0] AlA
d5eg FAHe B3 72 /HA3 YL
o o]& TAIE o= =F shit st A
Zated 1ol AlFRe glo] @Izt W o]
oA Zol gl BF AAZANN FAEF
< JNEdte B H&F A "3 A
ko] gasirt . &
AFddMeE FAZAAR
ol tig sfio] o]F
2 JolA Z AFHE B
At B =FdAE AAZANNE 74
B ©&F FoAA daviEertE o
3 A A4yl MRS AN B2
o] 7tAlgt Eojzkn Utk KSR #2741
AEs Aoz @A MEstuz s o
© 30-tonf-classZ AW E AL4LdT =
7hA ] BA LS AZAE FHAZ ALE e
davlolt}. @x#FSFATLAM T AAZHE
ZHAL FaHEY AAAEE 5 A
FHEAT. olel W AFEA= P}
A5 et Sloh[1]~[3] FAZA
NEHG AN AA g AF EA
TLE FEol Joy wE dLNHAY %
7l & Aot AHZA AxvIiT 7€
FX718el Blgte] & i oz EEE 7}
A oA A g Fake] T Al 2w
Bl G oz wn} ojsh e 540
F U € 2y FA9 dad J 5%
o A Hg 9 udr¢rt FA=o A4t
g A 4 sle HHAEE HAx
B AEHA 93 2AE dixEPL Ax
7] AA gk AR YA A =F] AF g
A & 4o & QUoh o]y AhEt
FE BARY HAsiMe A4 iR F5F
g8 R &= H4F5E IMIA REE
stojok Arh[4]-[6] FA AFT ALY
7} Al ¥ (stability rating tests :
2L st AAZA A7 EhAgg
WA WEgE gopsle AFoEAM Fa

nl g
do
:

N

2
AN

dr o N i

£
o

o

oL

—{m
moB o2 M
o N 2 Mz 3 o N K o

&g K OX s
X b Aoode P
N oo N
o 2 o

—_

L

7]
Zoltt. o9 tlEo] AU F
€ FEA VNFHEFT, Wy s
o] HAstE AHZA a7 A4S
et ok SRTE F#3ke WHle oz 7}
2 [4]-[6]7F Ao B =FdAMe =
g e AbgstEed o Wye A
g AHE A &+ e AHEE AU A

—_

=

2. Al =)

B Ao AEE A4 A FFIES
FAFAAA MEF e AF=AAIAELE 4
27124 gEA dE5UA= Table 19 A
3 et o9 2 ASAAE EXE A
A Al A daAEE AH 2
A AZE £ Hon Table 29 e =7
3ol A SRTE 438t A 3t¥ch SRTS Y3}
<t oM FFHHE 717 MES A=

Table 1. Performance Parameters of Combustor

chamber pressure 525 |MPa
stagnation pressure 518 |MPa
combustion gas temperature| 3616 |k
combustion gas density 402 |kg/m?
total flow rate 88.80 tkg/sec
oxidizer flow rate 6298 |kg/sec
fuel flow rate 25.82 |kg/sec
o/f ratio 2.44

C" efficiency 93.70 (%

C" design 165046 |m/s
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Table 2. Objective conditions of combustion
stability rating tests

>

06-143|07-144 |08-145 |09-146 | 10-147
SRT | SRT | SRT | SRT | SRT
DP | DP | DP | OD1 | OD3
7] | 14N | 14N | 14N | 14N | 14N
Ax7] |EM#1|EM#1 | EM#1 | EM#1 | EM#1
S.B.Length | 70mm | 70mm | 50mm | 50mm | 50mm
Asgte | 525 | 525 | 525 | 446 | 605
282 | 62986298 | 6298 | 50.82 | 76.37
A | 25822582 | 25.82 | 24.52 | 27.23
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Fig.1 Full scale combustor head with baffle and
Combustion stability rating test in design point
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Table 4. Pulse gun explosion tests under

cold condition
%‘{1 ac}: FCC1 ?:}.a plpeak/Pc
(mg) | ar) | (para) | (%)
11| 600 | 210 395
VST 200 | 210 | 22 [ 77
1 1] 1000 | 317 6.04
24— T 1800 | 436 | °2° [ 830
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Fig.2 Full scale combustor with pulse gun
ol& T3 B2 AAZ 71EFe] HUF
& U2 Bahe] FAFE 719 AAE
FR3 . AXNFAAE 288 B2AE A
QT AlFWME 07-144001 4 A28 B2A s
eliel e 13 71FA] 747 bara, 23 715
Al 784 baraZt ASHAUY B27P sjuieivie
<5 = 17‘4} 71&o A 581 K, 22 71Z0A] 942
K7t AEEo] 2ol Aol AF =S 0
FAHAJG. 2t S AEAE 06-1434F
A4d WolM ASHE B2z 71Fo AR HE
2 vag e EAch ol g He] Figure

39 49 e
Table 5. SRT under hot condition
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and temperature in pulse gun cavity

]

g

ﬁ R

&
5 10acfu il
2 480

time: (sec)

Fig. 4 Dynamic pressure in combustion chamber
and temperature in pulse gun cavity
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Table 5. SRT under hot condition

A | NEF | FRF | A | plpea/Pe

M5 | €M | (mg) | (bara) | (%)
08145 | 1 1800 | 5282 | 47
09-146 | 1 1800 | 4507 | 53
10-147 | 1 1400 | 5955 | 27
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Fig.5 Full scale combustor with pulse gun
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Fig.6 Dynamic pressure of FCC1
(No.08/145)
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Fig.7 Combustor head after SRT (No.08/145)
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Table 6. Decay time and ¢" in each SRT

AEHF |06-143[07-144|08-145|09-146 | 10-147
S5.B.Length

70 70 50 50 50
(mm)
decay time

- - 17 | 16 | 1.7
(msec)
C'correted

1677 | 1673 | 1678 | 1667 | 1649
(m/s)
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