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Experimental study on self-excited oscillations in premixed combustor
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Tsinghua University, Beijing 100084, China)

Abstract: Combustion-instabilities. were studied experimentally’ by coupling unsteady
heat release and pressure perturbations.. In this_paper, the expefimental studies were con-
ducted to analyze the dynamic processes of self-excited combustion oscillations through dy-
namic pressuré and phase-locked ‘chemiluminescence measurements. The effects of air mass
flow, equivalence\ratio and boundary conditions on combustion system were examined. This

shows that the amplitudes| of oscillation will enlarge with the increasing system load, leading

to more unstable combustion. Moreover, the higher modes of oscillation frequency may oc-

cur when the ‘combustion operation is closer to lean limits.
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Fig. 1 Diagram of combustion test rig
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Fig. 2 Schematic of swirl injector
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Fig. 3 Schematic of pressure-and heat-release

measurenient systems
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Fig. 4 Calibration of dynamic pressure transducers
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Fig. 5 Chemiluminescence of premixed flame
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Fig. 6 Phase-locked time sequence between

pressure and ICCD trigger
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Fig. 9 Pressure and heat release perturbations

in airflow 40 g/s and equivalence 0. 8
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Variations of pressure oscillation
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phase-locked measurement
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