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Floating object tutorial � 2D

• Recall the �oating object tutorial from last week's lab

• Suppose we want to investigate the e�ect of certain
parameters on the result

• The mesh resolution around the �oating object and the

free surface interface
• Whether waves radiation from the �oating object re�ect

o� the side walls and in�uence the �oating object motion

• The computational requirements/runtimes, of the
numerous simulations required to investigate the e�ect of
these parameters on the results, can be reduced by
performing a "2D" simulation, where the domain is only 1
cell thick.
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Tasks

1 Make a copy of last week's free decay �oatingObject case
setup, run ./Allclean and then modify the case to make a
2D simulation

• 1.1 system/blockMeshDict:
• Change the width of the tank from 1m to 0.01m :(Lines 23,24,27,28)
• Set the number of cells in the y-direction to be 1 :(Line 33)
• Change the boundary condition on the front and back walls to empty :(Lines

42-60)

• 1.2 constant/topoSetDict
• Change the y position of the �oating object :(Line 24)

• 1.3 constant/dynamicMeshDict
• Change the width of the �oating object :(Line 43)

• 1.4 0/*
• Change the boundary conditions for the front and back walls to empty

:(Line 33)
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1.1 system/blockMeshDict

Original Modified
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1.2 system/topoSetDict

Original Modified
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1.3 constant/dynamicMeshDict

Original Modified
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1.4 0/*

Add the boundary conditions for frontAndBack to all of the
variables in the 0 folder

You can either do this one-by-one for each �le, or use the
following command to do every �le automatically at once:
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Results

• 2.1 Bonus mark - How much faster does the 2D
simulation run than the 3D simulation in last week's lab
session?

• 2.2 Bonus mark - Reproduce the �gures in the next two
slides

Miklós BALOGH and Josh DAVIDSON Solvers 2021 9 / 23



Solvers

Miklós
BALOGH
and Josh

DAVIDSON

Floating
object
tutorial � 2D

Assignments

alpha.water at time = 5s
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Free decay results
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2 Modify the tank geometry - system/blockMeshDict
• Increase the width of the tank to 4m :(Lines 21-28)
• Increase the depth of the tank to 2m :(Lines 21-24)
• Double the mesh density :(Line 33)

3 Increase the mesh resolution around the body and the free
surface interface

• 3.1 system/topoSetDict
• Rename topoSetDict to topoSetDict.1
• Make 3 more copies of topoSetDict.1, rename them to topoSetDict.2,

topoSetDict.3 and topoSetDict.4 and then modify them :(Line 27)

• 3.2 system/re�neMeshDict
• Make the re�neMeshDict �le

• 3.3 ./Allrun
• Modify the Allrun �le
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2 system/blockMeshDict

Original Modified
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3.1 system/topoSetDict.1
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3.1 system/topoSetDict.2
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3.1 system/topoSetDict.3
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3.1 system/topoSetDict.4
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3.2 system/re�neMeshDict
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3.3 ./Allrun
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Results

• Bonus mark - How many cells are used in this simulation?

• Bonus mark - Reproduce the �gures in the next two slides
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Mesh at time = 0s
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Free decay results
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3 Bonus marks - Using the �les and boundary conditions from
the tutorial multiphase/interFoam/laminar/waves/stokesI,
further modify the �oatingObject case from this lab session, to
drive the motion of the �oating object with waves created from
the boundary
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