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General information
about OpenFOAM®

I Open-source Field Operation
And Manipulation

I open-source collection of CFD
solvers

I includes also pre- and
postprocessing tools

I no graphical user interface
I other external software used for

displaying results, e. g.
I Paraview
I Gnuplot
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General information
about OpenFOAM®
– histroy

I development started by Henry Weller in
1989 at Imperial College London

I commercially offered from 2000 to 2004
by Nabla Ltd. as FOAM

I Nabla Ltd. folded in 2004, code offered
as OpenFOAM under GNU General
Public License
I Henry Weller, Chris Greenshields and

Mattjis Janssens founded
OpenCFDLtd.

I Hrvoje Jasak founded consulting
company Wikki Ltd. Wikipedia contributors (2021)
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General information
about OpenFOAM®
– today

Two parallel version today
I Foundation

I https://cfd.direct; download
from https://openfoam.org

I “.org-version”
I current verion: OpenFOAM 9

I ESI group
I https://www.openfoam.com/
I “.com-version”
I current version OpenFOAM v2106
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General information
about OpenFOAM®

I no support from developers
I trainings offered by different

groups but expensive
I official user guide relatively short
I additional programmers and

tutorials guide available
I large set of readily set-up

tutorial cases covering most of
OpenFOAMs’ functionality

OpenFOAM
The OpenFOAM Foundation

User Guide
version 8

22nd July 2020

https://openfoam.org

Open∇FOAM
The Open Source CFD Toolbox

Programmer’s Guide

Version v1806
4th July 2018
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General information
about OpenFOAM®

A selection of solvers (OpenCFD, Ltd., 2020c):
I basic e. g.

I laplacianFoam
I scalarTransportFoam

I compressible
I incompressible

I icoFoam
I pimpleFoam
I pisoFoam
I shallowWaterFoam
I simpleFoam

I lagrangian
I multiphase

I stressAnalysis
I interFoam
I driftFluxFoam

I financial
check User Guide (OpenCFD, Ltd.,
2020c) for full details and full list of
solvers
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General information
about OpenFOAM®

Working with OpenFOAM

I cases set-up by defining
variables in dictionaries
(textfiles), e. g.:
I p, U, . . . for BCs
I controlDict for timestep,

etc.
I basic case structure includes

folders
I 0 (initial/bound. cond.)
I constant
I system

Fig.: OpenCFD, Ltd. (2020c)
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Tutorials: Lid-driven
cavity

The “Hallo World” case of OpenFOAM

I create mesh: blockMesh
I view mesh in Paraview:

paraFoam
I check mesh: checkMesh
I run solver: icoFoam
I post-process in Paraview

check Tutorial Guide (OpenCFD,
Ltd., 2020b) for details

Fig.: OpenCFD, Ltd. (2020b)
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Tutorials: Lid-driven
cavity

I Meshing using blockMesh
I mesh and geometry defined in

system/blockMeshDict

for details check User Guide (OpenCFD,
Ltd., 2020c) section “Mesh generation
and convertion”

Fig.: OpenCFD, Ltd. (2020b)
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Tutorials: Lid-driven
cavity

Other important dictionaries:

I boundary and initial conditions 0/p,
0/U

I physical properties
constant/transportProperties

I discretization system/fvScheme
I solver settings system/fvSolution
I control system/controlDict

I transient solvers set time step
deltaT

I steady state solvers time step
corresponds to solver iteration →
set deltaT 1Daniel Wildt Summer School
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Tutorials: Dam
break

A multiphase case, using the Volume of Fluid method (Euler-Euler)

I phase variable alpha
I air: α = 0; water: α = 1

I initial field defined in
system/setFieldsDict

I initialise using setFields

check Tutorial Guide (OpenCFD,
Ltd., 2020b) for details
possible tasks: refine mesh, extend
simulation time Fig.: OpenCFD, Ltd. (2020b)
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Tutorials: Other tu-
torials

I steady state turbulent flow
incompressible/simpleFoam
/

I pipe flow: pipeCyclic
I backward facing step:

pitzDaily
I transient turbulent flow:

incompressible/pisoFoam/
I cavity: cavity

see Tutorial Wiki by OpenFOAM Community (2021) at
https://wiki.openfoam.com/Main_Page
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Literature and re-
sources: Document-
ations by distributors

OpenFOAM v9 by The OpenFOAM
Foundation (www.openfoam.org and
http://cfd.direct/)

The OpenFOAM Foundation
(2021[c]). OpenFOAM v9 User Guide.
url: https:
//cfd.direct/openfoam/user-
guide/ (visited on 28/07/2021)
The OpenFOAM Foundation (2021b).
OpenFOAM v9 C++ Source Code
Guide. url:
https://cpp.openfoam.org/v9/
(visited on 28/07/2021)
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Literature and re-
sources: Document-
ations by distributors

Technical Guides by The OpenFOAM
Foundation

The OpenFOAM Foundation
(2021a). OpenFOAM Technical
Guides. url: https:
//openfoam.org/guides/
(visited on 28/07/2021)
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Literature and re-
sources: Document-
ations by distributors

OpenFOAM v2012 by ESI Group
(www.openfoam.com)

OpenCFD, Ltd. (2020c). OpenFOAM User Guide.
url: https:
//www.openfoam.com/documentation/user-guide
(visited on 26/07/2021)
OpenCFD, Ltd. (2020b). OpenFOAM Tutorial
Guide. url: https:
//www.openfoam.com/documentation/tutorial-
guide (visited on 26/07/2021)
OpenCFD Ltd. (2021). OpenFOAM Programmer’s
Guide.
OpenCFD, Ltd. (2020a). OpenFOAM Extended
Code Guide. url: https://www.openfoam.com/
documentation/guides/latest/doc/ (visited on
28/07/2021)
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Literature and re-
sources: Wikkis and
useful tools

OpenFOAM tutorials
collection and a “3 weeks
self-learning course”:

OpenFOAM
Community (2021).
Tutorial Wiki.
Ed. by OpenCFD,
Ltd. url: https:
//wiki.openfoam.
com/Main_Page
(visited on
28/07/2021)
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Literature and re-
sources: Wikkis and
useful tools

Unofficial OpenFOAM Wikki:
OpenFOAM Wiki (2021).
Unofficial OpenFOAM wiki.
url:
www.openfoamwiki.net
(visited on 06/08/2021)
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Literature and re-
sources: Wikkis and
useful tools

OpenFOAM Forum at
CFD Online:

CFD Online
(2021[a]).
OpenFOAM Forum.
url:
https://www.cfd-
online.com/
Forums/openfoam/
(visited on
06/08/2021)
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Literature and re-
sources: Wikkis and
useful tools

A tool for optimizing blockMesh grading:
OpenFOAMWiki (2020).
Scripts/blockMesh grading
calculation. url:
https://openfoamwiki.net/index.
php/Scripts/blockMesh_grading_
calculation (visited on 28/07/2021)

Tool for estimating required wall resolution:
CFD Online (2021[b]). y+ Wall
Distance Estimation. url:
https://www.cfd-
online.com/Tools/yplus.php
(visited on 28/07/2021)
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Literature and re-
sources: Wikkis and
useful tools

Prof. Håkan Nillson is offering a free
course on OpenFOAM for PhD students
and provides his course materials online. In
the course of “The 3rd UCL OpenFOAM
Workshop”, 24th February 2021 he received
the “OpenFOAM community contribution
award” for this course.

H. Nilsson, ed. (2020). Proceedings of
CFD with OpenSource Software.
Chalmers University of Technology.
url: http://dx.doi.org/10.
17196/OS_CFD#YEAR_2020

Fig.: Screenshot from the award
ceremony for “The OpenFOAM
community contribution award” at “The
3rd UCL OpenFOAM Workshop” on
24th February 2021
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