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Motivation

Mosthaf et al. - A coupling concept for two-phase compositional porous-medium and
single-phase compositional flow
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Motivation - Other applications

Baber - Modeling the transfer of therapeutic agents
from the vascular space to the tissue compartment

You and Liu - A two-phase flow and transport model
for PEM fuel cells
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Motivation - Coupled Model

Experimental setup
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Motivation - Evaporation rate Stokes flow
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Why turbulence? - Free flow transport processes
isothermal Stokes flow
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Why turbulence? - Free flow transport processes
isothermal Stokes flow non-isothermal turbulent flow
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Why turbulence? - Boundary layer theory
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Model concepts - Reynolds decomposition

Reynolds decomposition
u = ū + u′

Time averaging
u = ū
u v = ū v̄︸︷︷︸

advection

+ u′v ′︸︷︷︸
turbulent diffusion

⇒ closure problem

1. Reynolds stress tensor

%v ′v ′ = τ̃ t

2. Eddy viscosity

%v ′v ′ = µt∇v̄

ū
u′

∆t

v̄

u = ū + u′
v = v̄ + v ′

t

v

steady state flow

accelerated flow

∆tmin ∆tmax t

ū
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Models concepts - Algebraic eddy viscosity models
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