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This Research is concerned with the investigations of combustion instability in a geometrically simulated end- burning rocket combustor. Specifically, the driving characteristics of premixed flames located at one end of a rectangular duct were investigated by using acoustic admittance technique. The results were compared with those obtained using flame radiation measurements. These studies were performed by using Laser Doppler Velocimetry (LDV) and pressure transducer for direct acoustic admittance measurements, and using photomultiplier system for flame radiation measurements which were analyzed based on Rayleigh criterion, to determine the driving/damping characteristics of the investigated flames. The results of the acoustic admittance measurements reveal that the real parts of the cold flow acoustic admittance could be related to the combustion stability. In addition, the flames change the real part of the burner surface acoustic admittance. Both results show that the flame damps pressure oscillations with excited frequencies ranged from 700Hz to 900Hz, while the flame drives the acoustic fields with frequencies between 400Hz and 700Hz. The tendency of the flame driving characteristics are similar with flames of different equivalence ratios. However, the flame with equivalence ratio close to one exhibits stronger flame driving/damping behavior. The results obtained from both methods show good agreements. This study also shows that the flame only change little the values of the imaginary part of the burner surface admittance, and the imaginary part of the cold burner acoustic admittance can be used to qualitatively predict the driving/damping characteristics of the flames. Thus, by using cold flow acoustic admittance measurements, it would be possible for the stability studies of, for example, solid propellants.

