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Acoustic-Damping Characteristics of Half-Wave Resonator
in a Combustion Chamber of Liquid Rocket Engine

Chae Hoon Sohn* - [ Sun Park**

ABSTRACT

A linear acoustic analysis is performed to explore the characteristics of acoustic damping by a
gas-liquid scheme coaxial injector in a liquid rocket engine. The injector can play a role of acoustic
resonator. Acoustic-damping characteristics of half-wave resonator are compared with those of
quarter-wave resonator. Various effects of the boundary absorption coefficient, injector length and
sound speed in combustion chamber and resonator are investigated. As a result, short tuning length of
resonator and low sound speed of the medium have a favorable effect on acoustic damping. As the

boundary absorption coefficient decreases, the tuning range of the resonator length becomes narrower.
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Fig. 1 Geometry of Typical Coaxial Injector
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Fig. 2 Geometry and Computational Grids of
the Chamber with a Single Injector
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Fig. 4 Acoustic-Pressure  Responses in
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Fig. 5 Acoustic Responses near fir with Several
Injector Lengths (Solid  Line:  1/2A
Resonator, Dotted Line: 1/4A Resonator)
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Fig. 7 Damping Factors as a Function of
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