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Hybridal Analysis of High-Frequency Combustion Instability
with Pressure-Coupled Combustion Response Model

Woong-Sup Yoon* and Gil-Yong Lee*

ABSTRACT

Theoretical-numerical analysis of wave instability is conducted with parametric response function model.
Fluctuating instantaneous mass evaporation rate functionally coupled with pressure perturbations with phase
lag is assumed to examine the validity of the method. With sufficiently large amplitude and less phase lag

to perturbation, combustion response is resonant to pressure waves, unstable waves are amplified, and the

system is driven to instability. Magnitude of response is a crucial instability parameter in the determination

of a stability margins and makes a critical change of balancing conditions between the amplifying and

damping acoustic energies. In the phase regime the unstable waves are amplified, whereas, the acoustic

waves are attenuated in the out-of-phase regime. In the intermediate regime, no distinct tendency of

unstable waves was determined.
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