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Abstract: Aiming at near lean blowout state, the effects of fuel distribution in conical swirler on combus-
tion stability of a model combustor were studied. Lean blowout experiments on fuel distribution A and B in a coni-
cal swirler dome combustor were carried out under different air flow rates. The results show that under the same in-
let air conditions, the excess air coefficient of arrange B at lean blowout is more than 4 times that of arrange A,
and has obvious advantages in the range of experimental air flow rates. The flame of the arrange B can slowly
shrink from the outside into the conical swirler until it is extinguished in the center of the dome, but the flame of
the arrange A can only be extinguished outside the conical swirler with the shape of a whole. The amplitude of the

pressure fluctuation of arrange B is reduced by more than 90% compared to arrange A, and the main frequency of
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the pressure fluctuation decreases from 88Hz to S0Hz, which indicates that the gas injected into the dome center

greatly inhibits the pressure pulsation in the combustor. Combined with numerical simulation, the reasons why

the front end of the flame near lean blowout is stable at different positions are explained from the perspective of az-

imuthal vorticity, meanwhile, the differences of physical parameters distribution in local stable combustion zones

under different gas distributions are compared, which could deepen the understanding of the influence of fuel dis-

tribution on combustion stability.
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Fig.1 Schematic diagram of the conical swirler
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Fig.2 Schematic of the conical swirler and the model com-
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Fig. 3 Model of the combustor
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Fig.5 Flame change of arrange A near lean blowout
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Fig. 6 Flame change of arrange B near lean blowout
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Fig. 7 Excess air coefficient of arrange A and arrange B

under different air flow rates at lean blowout
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Fig. 8 Comparison between the simulation results and

the flame image near lean blowout (42)
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Fig. 9 Comparison between the simulation results and

the flame image near lean blowout (B2)
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Fig. 10 Azimuthal vorticity distribution of case A2 and B2

on Y axis at swirler exit under cold condition
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Fig. 11 Azimuthal vorticity distribution of case 42 and B2

on Y axis at swirler exit under hot condition
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