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Flow and air-fuel mixing processes in a premixed swirl
combustor with LES
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Abstract: Flow and air-fuel mixing processes in a premixed swirl combustor were stud-
ied with large eddy simulation (LES) method. Eddy viscosity model based on SGS (subgrid
scale) turbulent kinetic energy model was selected to simulate the movement of vortex core,
in order to characterize the qualitative development of coherent structures; with the intro-
duction of unmixedness probability density function, the influences of inlet boundary condi-
tions on eddy break-up and mixing were studied, especially the inlet velocity boundary con-
dition; the correlation between velocity components and fuel mass fraction fluctuation shows
the different velocity fluctuation factors for the mixing process. These conclusions provide
useful information for further studying of premixed swirl combustor instability and pollutant

emissions.
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Fig. 1 Combustion part of laboratory bench

Fig. 3 Combustion chamber mesh

Fig.4 Nozzle mesh

Fig. 2 Nozzle structure
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Fig. 8 Dense grid vorticity field
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Fig. 14 Axial and tangential vorticity field profile of different fuel inlet velocities
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Fig. 15 Vorticity distribution of different fuel inlet velocities at x/D=0.917,1.333,1. 750
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Fig. 16 Axial unmixedness PDF distribution of different inlet velocity
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Fig. 17 Radial unmixedness PDF (probability density function) distribution of different inlet velocity
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Fig. 18 Joint PDF distribution of velocity component and fuel-mass fraction pulsation
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