
Lab 1 GEO5015: 

Linux and OpenFOAM

Modelling wind and dispersion in urban environments



Learning Objectives:

• How to run openFOAM in your machines 

• Install and run paraView

After this class, you will be able to:  



Activities:

This class is hands-on, so you will need to follow my steps with your own computer, so no 

activities will be carried out, but I will still ask you questions….

What we will learn might be very new to some, and not so new to others, if you have any doubt 

it is very important to solve it asap, so you don’t get lost
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This class is hands-on, so you will need to follow my steps with your own computer, so no 

activities will be carried out, but I will still ask you questions….

What we will learn might be very new to some, and not so new to others, if you have any doubt 

it is very important to solve it asap, so you don’t get lost

Remember you will use what I show you today, to run your own case for the 

assignment!!!



Outline of the class:

1. What is openFOAM? 

2.openFOAM test case structure 

3. How to run openFOAM test case 

4. Visualise the results with paraView



What is openFOAM?

• It is a collection of about 250 applications built from a collection of 100 software libraries 

(modules) 

• Each application performs a specific task within a CFD workflow: snappyHexMesh will 

generate a mesh for complex geometry for example a car, while simpleFoam will then 

simulate steady-state , turbulent, incompressible flow around that car. 
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openFOAM test case structure
Folders tree code:

Applications

SRC

Tutorials

Etc

Run

Symbolic path:

$FOAM_APP

$FOAM_SRC

$FOAM_TUTORIALS

$FOAM_ETC

$FOAM_RUN

Solvers, utilities, test: where the equations are 

implemented. They have as output an app generally

Core of the code where the physics, the boundary 

conditions, the mesh, and many other libraries are 

hosted

Multiple tutorials to run, with different physics and 

goals

OF configuration, caseDicts to start from, 

codeTemplates to implement new apps or libraries

Your folder, where you will run your cases. If you don’t 

have it, you can create it with mkdir -p $FOAM_RUN



• Folders tree in case:

cp -r $FOAM_TUTORIALS/incompressible/simpleFoam/windAroundBuildings $FOAM_RUN/

openFOAM test case structure
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• Allrun:

openFOAM test case structure



• Allclean:

openFOAM test case structure
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• Constant:
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• Constant:

gzip -d buildings.obj.gz

Open buildings.obj with Paraview

openFOAM test case structure

Geometry —>



Go to: https://www.paraview.org/download/

Let’s install paraView now!

To visualise an openFOAM case you always need a dummy file with any name and .foam 

extension, like windAroundBuildings.foam



• Folders tree in case:

cp -r $FOAM_TUTORIALS/incompressible/simpleFoam/windAroundBuildings $FOAM_RUN/

openFOAM test case structure



• 0: contains the initial and boundary conditions for the fields to be modelled

The basic boundary conditions are:

• fixedValue: value of field is specified 

• fixedGradient: value of the normal field gradient is specified 

• zeroGradient: normal field gradient is null (0) 

• calculated: patch field value is calculated from other patches 

• mixed: mixed fixedValue/fixedGradient condition depending on a valueFraction 

(0(refGradient)<vf<1 (refValue))  

• directionMixed: mixed conditions with tensorial valueFraction to allow different conditions 

in normal and tangential direction of a vector patch field (fixedValue in tangential, 

zeroGradient in normal direction)

simpleFoam -listScalarBCs -listVectorBCs

foamInfo totalPressure

openFOAM test case structure



• 0: U - velocity initial and boundary values:

openFOAM test case structure
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• 0: p - pressure initial and boundary values:
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• 0: k - tke initial and boundary values:

openFOAM test case structure



• 0: 𝛆 - dissipation initial and boundary values:

openFOAM test case structure



• 0: νt - turbulent viscosity initial and boundary values:

openFOAM test case structure



• Folders tree in case:

cp -r $FOAM_TUTORIALS/incompressible/simpleFoam/windAroundBuildings $FOAM_RUN/

openFOAM test case structure



• System - BlockMeshDict:

openFOAM test case structure



• System - BlockMeshDict:
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• System - SnappyHexMeshDict:

openFOAM test case structure



• System - surfaceFeaturesDict:

openFOAM test case structure



• System - meshQualityDict:

openFOAM test case structure



• System - fvSchemes:

openFOAM test case structure



• System - fvSolution:

openFOAM test case structure



• System - controlDict:

openFOAM test case structure



How to run openFOAM test case:

1. surfaceFeatures 

2. blockMesh 

3. snappyHexMesh 

4. simpleFoam

With this command we can extract the 

edges, which can be used within 

snappyHexMesh, to help the snapping 

process and improve the quality of the 

mesh generation
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How to run openFOAM test case:

1. surfaceFeatures 

2. blockMesh 

3. snappyHexMesh 

4. simpleFoam IN PARALLEL

cp $FOAM_ETC/caseDicts/preProcessing/decomposeParDict system/

mpirun -np 4 simpleFoam -parallel >& log.SF &

tail -f log.SF 

reconstructPar -latestTime



• Paraview:

https://www.paraview.org/Wiki/images/6/6e/ParaViewTutorial54.pdf



Activities before next class

• Go to: https://www.paraview.org/Wiki/images/6/6e/ParaViewTutorial54.pdf 

• Make the different plots suggested in the tutorial 

• Run the case switching off turbulence 

• Run the case increasing the ν (viscosity) to honey level (2000) or oil level (56.2) 

• What happens if you change endTime in controlDict

https://www.paraview.org/Wiki/images/6/6e/ParaViewTutorial54.pdf

