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Large eddy simulation of pollution formation
in model annular combustor

YAN Yingwen, ZHAO Jiarrxing,/ZHANG Jing=zhou, LIU Yong
( College of Energy and\Power Engineering,
Nanjing Univevsity of A eronautics and-Astronautics, Nanjing 210016, China)

Abstract: In-threedimensional arbitrary curvilinear coordinates, large eddy simulation
(LES) approach was employed to simulate polution formations in the model annular com-
bustor. The k'equation subgrid'scale model was used to simulate the subgrid eddy viscosity,
the eddy-break-up( EBU) combustion subgrid scale model was applied to prediction of the
chemical reaction rate, the NO-subgrid scale pollutant formation model was employed to the
evaluation of therate of NO formation, and a twostep turbulent combustion subgrid scale
model was appliedfor calculating CO concentration. A stochastic separated flow formulation
was applied to prediction of instantaneous gas liquid two-phase turbulent combustion flows.
The numerical simulation results were in reasonable agreement with the experimental instan-
taneous velocity profiles in the primary zone, temperature and pollution concentration pro-
files at the outlet. It shows that the LES method and subgrid scale pollution formation mod-
els in this study can be used to investigate turbulent two phase combustion and pollution for-

mation processes in combustors.
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Fig 1 Schematic drawing of the model combustor
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Fig 6 Velocity vector time average of flame tube

at K= 25 section

Fig 3 Three dimension body fitted grid of flame tub
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Fig. 4 Velocity streamline snapshot of combustor
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Fig 8 T emperature contour snapshot at K= 25 section
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Fig 15 Exit NO distribution-of flame tube
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Fig 16 Exit CO distribution of flame tube
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