冷流聲導納對燒燃不穩定影響之探討
This research experimentally investigated the mechanisms controlling the flame driving characteristics in combustors. Specifically, effects of the nonreactive acoustic admittance of a laminar premixed flame burner on thermo-acoustic instabilities in an acoustically excited duct were investigated by mainly using acoustic admittance measurements. These admittance data were obtained by directly measuring the amplitudes of pressure (|p'|) and velocity (|v'|) oscillations, and the phase relations between the pressure and velocity oscillations (.psi./sub p'v'/). Results of these studies reveal that the driving/damping characteristics of the investigated flames are mainly dominated by the nonreactive burner admittance. Flames with different equivalence ratios exhibit similar tendency, but different strength, of frequency dependent flame driving behavior. These results indicate that the acoustic property of the nonreactive burner system is the main mechanism responsible for the flame driving behavior. The flame character is important mainly in determining the strength of the flame driving/damping. These results could be elucidated by the fact that the distributions of|v'|/|p'| and .psi./sub p'v'/ for reactive burners are similar to those for the nonreactive burner, respectively. Also, the presence of flames modifies the values, but not the trend, of the frequency dependent |v' |/|p'| and.psi./sub p'v'/, where the modifications depend on the flame equivalence ratio. Results of this research also suggest that the imaginary parts of the nonreactive burner admittance could be used to qualitatively predict the flame driving behavior, which would much simplify the studies of thermo-acoustic instabilities.
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