
• urban climate

• CO2 leakage

• atomic waste storage, …

• fuel cells

• heat exchanger

• oil filters, …

• soil water evaporation

• evaporative cooling

• soil salinization, …
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Processes and Properties

Introduction
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Introduction

Spatial Resolution of Processes



• Stokes/ Navier-Stokes/ RANS

• 1 phase, n-components, non-isothermal

• no thickness, no storage

• local thermodynamic equilibrium

• continuity of fluxes

• continuity of state variables

• Darcy/ Forchheimer/ Richards

• m-phases, n-components, non-isothermal
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Two-Domain/ Sharp-Interface Concept

Model



• total mass

balance

• component mass balance

• energy balance

Porous Medium – Equations

Model

storage (fluids)                  advection storage (solid)                       conduction

storage advection

storage advection diffusion

University of Stuttgart



Free Flow – Reynolds-Averaged Navier-Stokes Equations

Model
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• total mass balance

• momentum

balance

• component

mass balance

• energy balance

storage advection effective diffusion

storage advection effective diffusion effective conduction

storage inertia shear stress            pressure gravity

storage advection

effective stress



• total mass

• momentum (tangential)

• momentum (normal)
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Interface – Coupling Conditions I

Model



• component mass

• energy

University of Stuttgart

Interface – Coupling Conditions II

Model
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Coupling

Implementation

staggered grid / CCFV
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Basic Simulation Setup

Examples



Typical Stages of Evaporation 

Examples
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Typical Stages of Evaporation – Stage-I (Constant Rate)

Examples

University of Stuttgart



Typical Stages of Evaporation – Stage-I (Constant Rate)

Examples
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Typical Stages of Evaporation – Stage-II (Falling Rate)

Examples
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Vielen Dank!

E-Mail

Telefon +49 (0) 711 685-
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Institut für Wasser- und Umweltsystemmodellierung

Lehrstuhl für Hydromechanik und Hydrosystemmodellierung

Pfaffenwaldring 61, D-70569 Stuttgart

DuMux
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