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Study of sub-grid pollutant formation model
in combuster

YAN Ying-wen, ZHAO Jian-xing, ZHANG Jing zhou

(Collége of Energy and Power Engineering, Nanjing U niversity of Aeronautics and

Astronauties, Nanjing 210016, China)

Abstract: The NO'\subgrid scale formation model and the beta PDF subgrid-scale NO
formation model were used for Large Eddy Simulation (LES) of NO emission in model after-
burner with-V-gutterflame stabilizer. T he k equation sub-grid scale model was used to simu-
late the sub-grid eddy viscosity, and the EBU combustion sub-grid scale model was employ ed
to determine the chemical reaction rate. Discrete equations were solved with SIMPLE algo-
rithm and hybrid scheme in staggered grid system. T he effects of two different subgridscale
NO formation models and inlet temperatures on NO formation were calculated. T he reasona-
ble agreement of simulation results in comparison with experimental data shows two different
subgrid-scale pollutant formation models may predict the NO formation in the combustor.
The NO subgrid scale formation model spends much less calculation time than the Beta PDF

subgridscale NO formation model, and it was more appropriate for engineering application.

Key words: aerospace propulsion system; the k-equation sub-grid scale model; large ed-
dy simulation; the EBU combustion subrgrid scale model; the Beta PDF

subgrid scale N O formation model
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Fig.1 Schematics of afterburner with V- gutter flame stabilizer
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Fig. 3 Distributions of velocity fluctuation(model 2)
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Fig.6 Contour of NO concentration( Model 2)
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Fig. 7 Contour of NO concentration after 0.03F
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