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Abstract

Acoustic behavior in gas turbine combustor with acoustic resonator is investigated numerically by
adopting linear acoustic analysis. Helmholtz-type resonator is employed as acoustic resonator to suppress
acoustic instability passively. The tuning frequency of acoustic resonator is adjusted by varying its length.
Through harmonic analysis, acoustic-pressure responses of chamber to acoustic excitation are obtained and
the resonant acoustic modes are identified. Acoustic damping effect of acoustic resonator is quantified by
damping factor. As the tuning frequency of acoustic resonator approaches the target frequency of the
resonant mode to be suppressed, mode split from the original resonant mode to lower and upper modes
appears and thereby complex patterns of acoustic responses show up. Considering mode split and damping
effect as a function of tuning frequency, it is desirable to make acoustic resonator tuned to broad-band
frequencies near the maximum frequency of those of the possible upper modes.
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Fig. 2 Computational grid of acoustic resonator

Table 1. Spatial temperature distribution in the

combustor
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