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Project description

The project focuses on the modeling and interpretation of evapo-
ration from porous media under the influence of atmospheric pro-
cesses, such as wind and radiation.

Within an other project, we have developed an REV-scale model
concept which allows the coupling of a Stokes single-phase free flow
and a Darcy two-phase porous-medium flow under non-isothermal,
compositional flow conditions, cf. [1, 2].

An important goal is to consider turbulent flow conditions in the at-
mospheric part of the model domain.

The vision is to develop a model which can reproduce the complex
interaction at the interface between soil and atmosphere in detail and
which allows the simulation and analysis of evaporation. The model
will allow to determine and extend the limits of common state-of-the-
art models and to improve the predictability of evaporation rates.

Status

simulations do not agree with measurements [3]
evaporation rate starts too low
more conformity by assuming perfect mixing and introduction
of a boundary layer
probably turbulence will narrow the gap

Free flow

Porous medium

Turbulent free flow
Situation

modeled with the Stokes equation
turbulence cannot be neglected

Ideas and challenges
use Reynolds-averaged Navier-Stokes (RANS)
simple turbulence model like k -ε which also accounts for turbu-
lent dispersion

Coupling
Situation

coupling exists for laminar free flow [1, 2]
boundary layer effects occur near the interface

Ideas and challenges
free-flow simulation needs special treatment near interface
include averaged effects and surface roughness from dedicated
simulations as effective parameters
different space and time scales in both flow regimes

Flow in porous media
Situation

creeping flow in the pore spaces
averaged in a representative elementary volume
modeled with Darcy’s law

Discretizations and Software
Darcy flow: box method from DuMux

coupling: dune-multidomaingrid [4] and dune-multidomain
free-flow:
- currently box method from DuMux

- later switch to a DG approach using dune-PDELab
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