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Abstract: The effects of the confinement shape on flame structures and combustion instabilities in a cen-
trally—staged burner were investigated. During the experiments, cameras equipped with CH* filters were used to
capture flame images. Besides, pressure signals were synchronously collected by dynamic pressure sensors. The
results show that time—averaged flame structures in the dump confinement and slope confinement are similar. The
dynamic flame in the dump confinement shows periodic changes, accompanied by pressure oscillations. Howev-
er, the dynamic flame in the slope confinement is basically unchanged with very small pressure fluctuations,
which is attributed to the weakened vortex—flame interaction due to the limited vortex shedding within the slope
confinement. Changing the flow speed in the main stage could adjust the delay time. It is found that the pressure
amplitude shows periodic changes in the dump confinement, while the combustion is always stable for the slope
confinement case. The present study illustrates that using the slope confinement has the potential to become a pas-

sive control method to effectively suppress combustion instabilities in a wide range of operating conditions.
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Fig. 1 Schematic of the BASIS burner and its time-

averaged flow field
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Table 1 Operating conditions

N m, [(gls) m, /(gls) b, b, SR ¢
1 17.8 2.2 0.64 0.32 0.5 0.6
2 17.8 2.2 0.57 0.85 1.5 0.6
3 10.7 2.2 0.57 0.85 1.5 0.6
4 14.2 2.2 0.57 0.85 1.5 0.6
5 21.3 2.2 0.57 0.85 1.5 0.6
6 24.9 2.2 0.57 0.85 1.5 0.6
7 26.7 2.2 0.57 0.85 1.5 0.6
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Fig.2 Time traces and spectra of pressure fluctuation signals
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Fig.3 Time-averaged flame images
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Fig. 4 Post-processing of the phase-averaged flame image
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Fig.7 Local Rayleigh index maps
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