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Numerical Study of Nonlinear Acoustic Damping Induced
by Acoustic Resonators in a Rocket Combustor

Chae Hoon Sohn* - I Sun Park**

ABSTRACT

Nonlinear acoustic damping of a half-wave acoustic resonator in a rocket combustor is investigated
numerically adopting a nonlinear acoustic analysis. First, in a baseline chamber without any resonators,
acoustic behavior is investigated over the wide range of acoustic amplitude from 80 dB to 150 dB.
Damping factor increases nonlinearly with acoustic amplitude and nonlinearity becomes appreciable at
acoustic amplitude above 125 dB. Next, damping effect of a half-wave resonator is investigated. It is
found that nonlinear acoustic excitation does not affect optimum tuning condition of the resonator,
which is derived from linear acoustics. A half-wave resonator is effective even for acoustic damping of
high-amplitude pressure oscillation, but its function of acoustic damper is relatively weakened

compared with the case of linear acoustic excitation.
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