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ABSTRACT

ABSTRACT

Acoustic Effects of a Feeding-Line Orifice and
an Acoustic Resonator Position on Suppression
of Pressure Oscillations in a Liquid Rocket

Engine

by Chul Hee Kim
Advisor ¢ Prof. Kim, Jae-Soo, Ph. D.
Department of Aerospace Engineering,

Graduate School of Chosun University

First, effects of an orifice on suppression of pressure oscillation in a fluid
feeding line is investigated numerically through the installation of an orifice
inside the feeding line. Based on linear acoustic theory, acoustic-damping
effect of an orifice is emphasized in this study. When an orifice is installed at
the node of pressure oscillation corresponding to the anti-node of velocity

oscillation, damping capacity is maximized. On the other hand, the orifice

- viii -



installed at the anti-node of pressure oscillation has a little damping capacity.
As the blockage ratio and thickness of an orifice in the feeding line increase,
damping factor increases. The feeding line with smaller diameter has more
damping capacity, but damping factor increases more appreciably with
blockage ratio in the feeding line with larger diameter.

Second, effect of radial position of half-wave resonator is investigated
experimentally for acoustic damping in a combustion chamber by adopting
acoustic cold test. Acoustic damping is quantified by damping factor. When
resonator with optimal tuning length is installed, damping is enhanced as its
radial location is away from the center of the face plate. And, spatial profile
of damping factor is similar to that of the amplitude of the acoustic mode to
be damped. As the location is close to the center, acoustic damping is
mitigated and independent of the resonator length. On the other hand, the
resonator with non-optimal length dose not show any effect on its radial
position. Acoustic-damping capacity can be quantified by the parameters of

resonator length and position.
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