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Abstract: The existing turbulent combustion models either lack generality or are too computationally expensive
for large-eddy simulation (LES). The paper proposed a statistical moment method based on the idea of turbulence
modeling, called second-order moment (SOM) combustion model. It has been applied to both the Reynolds-
averaged Navier-Stokes modeling (RANS modeling) and LES of non-premixed jet flame and swirling non-
premixed flame and the LES of premixed bluff-body flame, and verified experimentally. Further studies should be
conducted to validate the SOM model by direct numerical simulation (DNS). This paper gives a review of the ad-

vances in DNS validation of the SOM model proposed in this paper and that reported in literature.
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Fig.4 Time-averaged and RMS gas temperature for a
heptane swirling spray flame
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Fig.5 Time-averaged temperature and RMS temperature fluctuation
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The time-averaged results from filtered DNS , LES-DMC , and LES-LCC for temperature and H,O concentra-
tion (solid line: mean value, dash-dotted line : RMS value)
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