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Study on Combustion Stability and Flame Structure of
Injectors Through Subscale Combustion Tests

Ju-Young Song” - Kwang-Jin Lee™ - Seonghyeon Seo™ - Yeoung-Min Han - Woo-Seak

kwdkkk

Seol

ABSTRACT

The objective of the present study is to conduct model combustion tests for various injectors
to identify their combustion stability characteristics. Three different double swirl coaxial injectors
with variation of a recess number have been tested for the comparative study of stability
characteristic and flame structure. Gaseous oxygen and mixture of gaseous methane and propane
have been employed for simulating actual propellants used for a fullscale thrust chamber. Upon
test results, the direct comparison between various types of injectors can be realized for the
selection of the best design among prospective injectors.
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Figure 3. unielement Injector

Table 1. Specifications of injectors

Injector A [ B ] C Unit
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Figure 4. Typical time traces of dynamic
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Figure 6. averaged CH flame image of inject A

Figure 8. averaged CH flame image of inject C
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9. Abel-transformed CH intensities of
(a) injector A, (b) B, (¢) C



Intensity for DP condition

intensity
:
|t

njector &
3 i
mfz‘\\ - PR ]
Py, o o oy
4000 J--- Ty 510, ,
S e T sh
P T oo AR i
NM_\“‘“
1) ':- ..... ; .
0 1 2 3 4 5 & 7 8
¥

g BAZIEY 94 ARG 548
3t7] 8 = i AEE FYsidd o
BE Fho] FYUF A TF Holwt WA
Al 7FA) A9 olF oF FFF
3y AGBAE EAH sE F
k. &8 ZHojrt AZAFE
A 223 i GAA AR/7E £
< & 4 9t

g9 EArel v g4ARE AE, oF
A71E AR =g HEe AlY A "%
43 EA71E AL fullscale 9471 AIE
HE Tl HAurEQ A4 A EAd
3 Hlm L BEHo] o]foiR A, AF ¢ A
iy o] o]FolAdH FE fullscale AA 2
A AA Adav)e AN FHA BE =]
HIz godnh

oy ot fr

P )

0
rat

1. Yang, V. and Anderson, W. E.(eds.), "Liquid
Rocket Engine Combustion Instability,”
Progress in Astronautics and Aeronautics,
Vol. 169, 1995

2. Fisher, S. C, Dodd, F. E,, and Jenson, R.
J., “Scaling Techniques for Liquid Rocket
Combustion Stability Testing,” Chapter 21,
Liquid Rocket Engine Combustion Instability,
Progress in Astronautics and Aeronautics,
Vol. 169, 1995

3. Pikalov, V. P, Shibanov, A. A., Narizhny,
A. A, Agarkov, A. F., and Nedashkovsky,
A. K., “Studies of the Combustion Stability
to Acoustic Oscillations Using KARI Injectors
of Basic Configuration under Model Operation
Conditions,” Progress Report of KARI-00
~14, Phase 2, PART C, January, 2001

4, Dexter, C. E. Fisher, M. F., Hulk, J. R,
Denisov, K. P., Shibanov, A. A, Agarkov, A.
F., “Scaling Techniques in Liquid Rocket
Engine Combustion Devices Testing,” the
2nd international symposium on liquid rocket
engines, Paris, 1995

5. Natanzon, M. S., “Combustion Instability,”
Mashinostrojenie, Moscow, 1986

6. A4Y, 1B, “BAVIY A4 a3 B
g A 49 Wy 97 eRPTEFL

=, #3248, A4E, pp.61-66, 2004

7. AAE, o1%3, £59, #39, 4+4, B
49 dih AEE 58 BAIY A4 XA
Hiw A3, A3F Fx {FAIFE sred,
2005

8. B. Ivancic and W. Mayer, “Time- and Length
Scales of Combustion in Liquid Rocket
Thrust Chambers,” Journal of Propulsion
and Power, Vol. 18, No. 2, pp.247-253, 2002

9. Gerald Herding, Ray Snyder, Carlos Rolon,
and Sebastien Candel, “Investigation of
Cryogenic Propellant Flames Using Comput-
eized Tomography of Emission Images,”
Journal of Propulsion and Power, Vol. 14,
No. 2, pp.146-151, 1998

— 250 -



