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Self-excited acoustic oscillations in a combustor with flames stabilized on a burner surface and burning in a rectangular duct were investigated by using acoustic admittance measurements. The admittance data were obtained by directly measuring the amplitudes of the velocity and pressure oscillations, and the phase relations between the velocity and pressure oscillations. Results of this study show that the investigated premixed flames exhibit multi- frequency, self-excited flame and pressure oscillations at certain flow velocities and equivalence ratios. The nonreactive burner admittance plays an important role in these oscillations. Self-excited flame oscillations are favored for positive imaginary parts of the nonreactive burner admittance. The characteristic of the reactive burner admittance is mainly dominated by the acoustic property of the nonreactive burner. The presence of flames only modifies the values, but not the distributions of velocity and pressure oscillations, where the modification depends on the equivalence ratios. Only those flames possessing enough energy are able to cause the right modification and to sustain the self-excited acoustic oscillations in combustors. This research concludes that the existence of self-excited acoustic oscillations in combustors must simultaneously meet the requirements, including the positive imaginary parts of the nonreactive burner admittance, the flames possessing enough energy, and the flame oscillations in resonance with the combustor system.

