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Exact Filtered Transport Equations
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PEVC-FDF
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Exact FDF Transport Equation
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FDF Modeling

* Lagrangian vector variables
Z(t)=[XT(t),U"(t). ¢ (t), E7(t), PT(t)]

* Diffusion process
Standardized Gaussian

dZ+ = D(ZJr)dZL + B(Z+)dW random variable

[ Z7 (tepr) = Z7 (1) + D (Z7 (1)) At + B (Z7 (1)) N”Q]

* Compare the corresponding Fokker-Planck equation with FDF




Stochastic Model
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Stochastic Model
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Stochastic Modeling of ‘E’ and ‘P’

Model

dP* = P+(Adr + BdW,)
dE* = E*(Cdt + DdW,)

d¢* = ¢*(Gdt + HdW,,)
r = C,D,G.H interms of A, B

Constraints

P+€+ — (y_ 1)E+

dE* = (—cen(5+ —(e)) + (E (’;: 1)6)) dt — P+de*




Fokker-Planck Equation
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Stochastic Modeling of ‘E’ and ‘P’
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Stochastic Modeling of ‘E’ and ‘P’
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Assessment & Validation

Hybrid Eulerian—Lagrangian Methodology

¢ Eulerian: Transport equations Previously:

VS-FMDF Simulation, Sheikhi

for the filtered quantities.
et al., Phys. Fluids (2009)

— Deterministic simulations
¢ Lagrangian: SDEs

—  Monte Carlo simulations
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Passive Scalar Contour
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Consistency Assessment
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Validation via DNS
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Validation via DNS
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Validation via DNS
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Validation via DNS

‘f\[u = U.Q‘




Validation via DNS
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Validation via DNS
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Summary

A self-contained FDF

X Including the SGS statistics of all of hydro—thermo—chemical var.

*¢* For both high and low compressibility limits.

Future Works

New models for pressure-strains

New Langevin model for demonstrating RDT

Implement on massively parallel/ higher order solvers

Complex geometries
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Transport Equation for Pressure

p = pR'T/M = pRT = (v — 1)pe




Exact Second Order Correlations
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Exact Second Order Correlations
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Exact Second Order Correlations
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Fined Grained Density Transport Eq.
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Modeled Equations
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Exact and Modeled Moments
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First & Second Order Filteration




Stochastic Modeling of ‘E’ and ‘P’
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