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Table 1 DNS parameters and statistical

quantities of 1282 run

kinematic viscosity v 0.006 2
mean energy dissipation rate (&) 0.18
integral length scale L¢ 1.62
taylor-scale Reynolds number  Rey 80
eddy turnover time T 1.96
velocity derivation skewness Ss3 —0.46
molecular diffusivity r 0.006 2
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Fig.1 Conditional moment of conditionally filtered dissipation

vs. resolvable scale scalar
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Fig.2 Conditional momext ot conditionally filtered diffusion

vs. resolvable scale scalar
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Fig.4 Conditional moment of conditionally filtered dissipation

vs. the scalar fluctuations at subgrid scales
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vs. the scalar fluctuations at subgrid scales
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STATISTICS OF CONDITIONALLY FILTERED DISSIPATION AND
DIFFUSION IN LARGE EDDY SIMULATION Y

Zhang Jian*?) He Guowei! Lu Lipeng* Wang Yinchun'
*(Department of Fluids Machinery, School of Jet Propulsion, Beijing University of Aeronautics and Astronautics,
Beijing 100083, China)
t(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, CAS, Beijing 100080, China)

Abstract In the large eddy simulation of turbulent reacting flows, the filtered reaction terms are unclosed. It
is difficult to construct the subgrid scale (SGS) model for filtered reaction terms dve to the absence of a universal
energy cascade process, which is the foundation of SGS models in flnid turbulence. Witk the conditional filter
approach, the SGS models for conditionally filtered reaction terms can be cloced, but the conditional diffusion
and dissipation have to be modeled. We use a direct numerical ciinulation of turbulent mixing to investigate
the scale-dependence of the conditiona! filiered diffusion and dissipation. The results show that the conditional
filtered diffusion dencnds on large écales, but the conditional filtered dissipation depends on both large and
small scales. The effects of small scales on the conditional filtered dissipation have to be included in its SGS

models.
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