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Abstract: The self-excited thermo-acoustic oscillation characteristics of the methane premixed multi-noz-
zle array combustor were experimentally studied at different equivalent ratios. OH " time sequence images
were obtained during the experiment while simultaneously measuring the heat release rate and pressure
fluctuation signals. Pressure fluctuations, coherent structures in the reaction zone, and energy ratios of
each-order mode were analyzed by phase space reconstruction and proper orthogonal decomposition, re-
spectively. The research results show that four typical combustion states successively appear with the in-
crease of equivalent ratio in the range of 0. 62 to 0. 85 low frequency oscillation, steady combustion, in-

termittent oscillation and limit cycle oscillation; when limit cycle oscillation occurs, the reconstructed
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curve presents a hollow barrel shape, no data point distributes around axis, and the proportion of the first

three orders of energy reaches more than 70% . The flame’s axial path clearly displays alternating changes

between light and dark , whereas the radial direction displays good symmetry and regularity ; however, un-

der the stable combustion state, the reconstructed curve is agglomerated and disorderly, the first 20 or-

ders of energy accounts for less than 25% , the dominant frequency is not observed, and the transient

flame profile has good consistency within a cycle; moreover, the methane premixed multi-nozzle array

burner’s self-excited oscillation mode is a single axial oscillation mode, which differs greatly from typical

swirl combustion and can serve as a reference for future work on the multi-nozzle array burner’s thermo-a-

coustic mechanism and suppression strategy.

Key words: multi-nozzle array combustor, thermo-acoustic oscillation, phase space reconstruction,

proper orthogonal decomposition, axial oscillation mode
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Fig. 1 Thermoacoustic oscillation experimental system

diagran of the multi-nozzle array combustor
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Fig.2 Schematic diagram of combustor model
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