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NOMENCLATURE

p Acoustic pressure

P density

) Sound velocity

M Mach number

f Frequency

W Angular frequency

o Open area ratio

ﬁ Boundary absorption coefficient
Leyy Effective combustion chamber length
lTlL* Injector coupled IT1L acoustic mode
Subscripts

baf Baffle

inj Injector

R Resonator
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ABSTRACT

Effect of Gas-Liquid Scheme Injector on Acoustic

Damping in Liquid Rocket Engine

by I-Sun Park
Advisor ¢ Prof. Chae Hoon Sohn, Ph. D.
Department of Aerospace Engineering,

Graduate School of Chosun University

In combustion chamber of liquid rocket engine, acoustic fine tuning  of
gas-liquid scheme injector is studied numerically for acoustic stability by
adopting linear acoustic analysis. Acoustic behavior in the combustor with a
single injector is investigated and acoustic-damping effect of the injector is
evaluated for cold condition by the quantitative parameter of damping factor
as a function of injector length. From the numerical results, it has been found
that the injector can play a significant role in acoustic damping. Optimum
injector length corresponds to a half of a full wavelength of the first
longitudinal mode traveling in the injector with the acoustic frequency

intended for damping in the chamber. In the baffled chamber, the optimum



lengths of the injector are calculated as a function of baffle length for both
cold and hot conditions. Next, in the combustor with numerous injectors,
peculiar acoustic coupling between combustion chamber and injectors has been
observed. As the injector length approaches a half wavelength, the new
injector-coupled acoustic modes occur and thereby, the acoustic-damping

effect of the tuned injectors is appreciably degraded.
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