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Motivation for PDF Modeling

• interested in statistical description

• joint PDFʼs are arbitrary

• non-linear terms in fine-scale equations

• spatial and temporal correlations

Examples:

• turbulent combustion

• multi-phase flow

• turbulent sprays

• miscible and immiscible transport in porous media

• uncertainty assessment of contaminant transport

• non-equilibrium gas flow

• light scattering

• ...
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Example: Turbulence and M ixing

〈Q(Y1, Y2, ..., Yn, T )〉 =

∫
dY

∫
dT{Q(Y1, Y2, ..., Yn, T )f}
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Temperature Mixture fraction

(M . Hegetschweiler, P. Jenny)
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Example: Turbulent Combustion
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Example: M ulti-Phase Flow in Porous M edia
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Example: M ulti-Phase Flow in Porous M edia
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modeling difficulties:

• miscible and immiscible

• reactive

• many scales

• many dof

• instabilities + fingering

• physics

• complex joint PDFs

• non-equilibrium

• ...

(M . Tyagi, P. Jenny)
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Example: M ulti-Phase Flow in Porous M edia
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Example: M ulti-Phase Flow in Porous M edia
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Example: Knudsen Paradox
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Example: Knudsen Paradox
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Exam ple Non-Fickian Dispersion with Reactions
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M onte Carlo:
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transport of tracer particles

M onte Carlo:
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transport of tracer particles
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transport of tracer particles

PDF method:
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