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Modeling of combustion oscillation using acoustic impedance of as acoustic
boundary conditions
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The oscillating frequencies of combustion oscillations generated in a gas
turbine fueled by a hydrogen-containing mixture have been studied, focusing on 1ts change compared
to the case of a natural gas-fired gas turbine combustor. This study attempted to develop a
low-dimensional model that can reproduce more complicated combustion oscillation phenomena with
appropriate model reduction of complicated combustion phenomena. An acoustic network model was
developed for the piping elements upstream of the combustor by applying acoustic impedance as the
acoustic boundary conditions, and the oscillating frequency was calculated. The calculated values
contain comparable values of the measured results. It was also confirmed that the combustion

char??teristics of hydrogen have a significant effect on the presence or absence of combustion
oscillation.
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Fig. 1 Schematic of two sound source method.
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TET 5. BERERIEET, [K] Table 1. List of piping elements for the acoustic model.
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Fig. 3 Effect of temperature profile in the Rijke tube. Left: absolute value of acoustic impedance, right:
temperature profiles.
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