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ABSTRACT

OpenFOAM is an open-source software for multi-
physics simulation which mostly used to simulate com-
putational fluid dynamics (CFD) problems. What I
did here is summarizing some provided tutorials both
official and non-official.

INTRODUCTION

The acronym OpenFOAM stands for Open Source Field
Operation and Manipulation. It is a free-to-use open
source numerical software with extensive CFD and multi-
physics capabilities. Because the software itself is under
active development and not that hard to use, it is popular
among CFD researchers.The program is written by C++
language. Its numerical discretization based on finite-
volume method so it can be used to capture the shock
phenomena. Moreover, its syntax for PDEs closely re-
sembles the equations being solved so the user can modify
available solvers for their own uses easily.

METHODS

There are 3 main steps of doing the simulations in Open-
FOAM. The first step is preprocessing which is about
setting up the domain of the problem and meshing the
domain. The user can use commands blockMesh or
snappyHexMesh to create and mesh the geometry. The
user can also use other programs to create geometry and
mesh such as, Ansys, CFX and import into OpenFOAM.

The second step is choosing solver. There is a number of
solvers provided in OpenFOAM. The examples are incom-
pressible or compressible solver, multiphase flow, combus-
tion solver, and electromagnetics solver.

The last step is postprocessing. The user can look at the
result data and visualize the data by ParaView which is
given when install OpenFOAM. The user can also export
the result to other program such as, Fluent.

Tutorial 1 : Lid-driven cavity flow

The simulation of fluid in 2D rectangular box. The walls
are fixed constantly except the top wall which moves to
the right with velocity 1 m/s. The geometry is created
and meshed using blockMesh. The solver is icoFoam
which is the transient solver for incompressible, laminar
flow of Newtonian fluid. Figure 1 and 2 show the the

velocity at time t = 0.5 s, and the pressure at time t =
0.5 s respectively.

Tutorial 2 : 2D Dam break

The simulation of dam breaking in 2D. The geometry
is created and meshed using blockMesh. The solver
is interFoam which is the solver for 2 incompressible,
isothermal immiscible fluid. Figure 3 show the simulation
at time t = 0, 0.25, 0.5, 0.75, and 1 s respectively.

Figure 1: The velocity of the fluid at time t = 0.5 s

Figure 2: The pressure of the fluid at time t 0.5 s

Figure 3: The simulation of 2D dam breaking at time t =
0, 0.25, 0.5, 0.75, and 1 s
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Tutorial 3 : 3D Dam break

The simulation of dam breaking in 3D. Preprocessing step
and solver are the same as in 2D case. Figure 4 show the
simulation at time t = 0, 0.5, and 1 s respectively.

Tutorial 4 : Shock in Tube

The 2D simulation of gas in a tube. Initially, the left
haft and the right haft gas has different pressure and
temperature. The geometry is created and meshed using
blockMesh. The solver is sonicFoam which is the tran-
sient solver for trans-sonic/supersonic, turbulence flow of
a compressible gas. Figure 5 shows the initial pressure of
the case. Figure 6, 7, and 8 show the pressure, velocity,
and temperature of the gas at time t = 0.007 s respec-
tively.

Tutorial 5 : Flow pass cylinder in 2D

The simulation of flow pass cylinder. The Reynold num-
ber is 195. The geometry is created and meshed using
blockMesh. The solver is icoFoam. Figure 9 shows the
magnitude of velocity field at time t = 0.78 s.

Tutorial 6 : Cut pipe

The 3D simulation of flow inside a cut pipe. The flow is
from the right wall of the pipe. The geometry is created
using FreeCAD. Then import and mesh in OpenFOAM
using snappyHexMesh. The solver is icoFoam. Fig-
ure 10 shows the geometry and meshing of the case. Fig-
ure 11 shows the magnitude of velocity field on a middle
cut plane of the pipe at time t = 50 s.

Figure 4: The simulation of 3D dam breaking at time t =
0, 0.5, and 1 s

Figure 5: The initial condition of tutorial 4

CONCLUSION

Overall, OpenFOAM can be well understood and easy to
understand by following the tutorials. In the part of cre-
ating and meshing. For simple object like in tutorial 1-
5, blockMesh is a great tool for creating and meshing
the geometry. But for complicate object like in tutorial 6
or others such as, airfoil, motorbike, building. The user
should have other software for creating complicate object
like FreeCAD, AutoCAD, Blender then import and mesh
inOpenFOAM using snappyHexMesh. Or the user can
finish both creating and meshing in other software such

Figure 6: The pressure of gas in tube at time t = 0.007 s
and its plot along the horizontal axis

Figure 7: The velocity of gas in tube at time t = 0.007 s
and its plot along the horizontal axis
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as Ansys, STAR-CD then import into OpenFOAM.
In the solver step. Since there are many solver, the user

can choose the solver which fit their own problem the most
or modify to fit their equations easily.

Figure 8: The temperature of gas in tube at time t =
0.007 s and its plot along the horizontal axis

Figure 9: The magnitude of velocity field of flow pass
cylinder at Re = 195 at time t = 0.78 s

Figure 10: (Top) The geometry of tutorial 6 (Bottom)
Meshing inside the pipe

Figure 11: (Top) The magnitude of velocity field on a
middle plane of the cut pipe at time t = 50 s
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