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An experimental study on the instability of lean premixed turbulent
combustion induced by thermo-acoustics

Jung Goo Hong, Min Chul Lee and Hyun Dong Shin
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Abstract

The combustion instability acts as a serious obstacle for the lean premixed combustion of gas
turbine and even causes the fatal damage to the combustor and whole system. In this experiment, the
pressure fluctuation is highly related to the stabilizing position of flame and fuel injection location.
The fuel injection location is connected with the convection time of the fresh mixture, which is
important time scale to refresh the mixtures near the flame stabilization location. The flame is
extremely unstable when the alternative stabilization occurs and bulk mode frequency (~10Hz) of
pressure fluctuation is observed in this condition. It was found that the convection time scale of the
fresh reactant coincided with the time scale of the bulk mode fluctuation. Hence this phenomenon
results from the local equivalence ratio change caused by the pressure fluctuation induced by
thermo-acoustic effects.
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