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OpenFOAM Example 1

Aditya Vipradas



Using OpenFOAM for CFD
Aditya Vipradas

Platform: Linux Model: Transient incompressible laminar flow,
Solver: icoFoam Viewer: Paraview
Mesh: Generated in Fluent Boundary conditions setting in Material assighment

imported (fluentMeshToFoam) text editor
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type fixedValue; startTime G:
value uniform (1 0@ 0); !
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velocity-inlet-6

{ . endTime 75;
type fixedvalue;
value uniform (8 3 8);

} deltaT 8.085;

stopAt endTime:
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Comparison of OpenFOAM and ANSYS-Fluent Simulation Results

2D elbow with a fluid (nu = 0.01 m?2/s) flowing with velocity of Tm/s in inlet T and 3m/s in inlet
2. Transient laminar analysis is performed in OpenFOAM and ANSYS-Fluent using PISO scheme

OpenFOAM velocity plot
at 75s

OpenFOAM pressure plot
at 75s

Inlet 2

Fluent velocity plot
at 75s

Fluent pressure plot
at 75s

The results
generated by
OpenFOAM and
Fluent are in
good agreement.




OpenFOAM Example 2

Girish Nigamanth Raghunathan



1. Creating Geometry
This can be done using a third party software like ICEM,

SolidWorks or even ANSYS. The final .msh file needsto
be saved into the working directory. Boundaries also

can be specified in the software for ease of use.

ThisPC * Local Disk (C) > Users * giris > polymesh * icoFoam * elbow

A e

I bondafoam

Allclean

Allrun

elbowmsh

3. Problem Setup - Boundary Condition
Boundary conditions can be specified from the folder o.
The file p specifies pressure at boundaries which are 0

in all of them. The file U specifying velocity is adjusted

accordingly in vector form.

velocity—inlet-5
{
type fixedvValue;
value uniform (0.4 0 0);

}

velocity—inlet-6
{

type fixedvValue;

value uniform (0 1.2 0);
}

Openfoam

2. Meshing
This can be done using OpenFOAM itself using the .msh
file created from third party software. Following
command needs to be used to do the mesh. Refinement
of mesh can also be done using a suitable command.

' Select OpenFOAM Start

3. Problem Setup - Iterations, Time-step etc

For this the controldict file under system was opened
and edited for the number of seconds to be computed
and also the time step size for transient case.

apprlication i coFoams
sStart From latestTime s

StartTime L=

sStoDAtL EndTime ;
endTime TSz
deltaT O .05 s

Wi mecon T o

writslnterwval =0z

timeSter s

PurgeWrite oz

Girish Nigamanth Raghunathan

3. Problem Setup - Material Properties
Material Properties can be specified under
transportproperties, in this case kinematic viscosity is
specified and rest are taken as default values.

4. Running and Post-Processing
For running the code, we should use the terminal to get

into the folder then type icoFOAM. For post-processing

a software called paraview is used to open the
controldict file which then is used to display the results
of the simulation.

" OpenFOAM_Start - [} ®




Openfoam: Result of Simulation

1. Simulation result as in OpenFOAM 2. Contour Plot of Velocity Profile after 75s
(~ steady state)
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3. Contour Plot of Velocity at Steady State from Fluent
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Solidworks Flow Simulation Example 1
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SOLIDWORKS Flow Simulation: Setup

Mohammed Mehdi
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S I m p Iy a n d q u I C k S et u p 360 Motion Routing Simulation Toolbox Flow Plastics Inspection

Simulation
Solidworks add-ins
Solidworrks flow simulation
Wizard

Only thing that needs to be done in
wizard is:
« Choosing fluid
« Choosing model, although default will
work for any simulation

Specify boundary conditions

» Do this by right clicking and pressing “add
boundary condition” then selecting
surfaces

nght click on “project” and click
“Run

To view results expand the “Results
menu and you will be able to
choose from a variety of post-
processing tools

« Mesh automatically generated

Features | Sketch [ Evaluate | DimXpert [SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MBD | Flow Simulation |

2
PS5 SOLIDWORKS

0O New

Clone Project

Features | Sketch |

2 Project(1)

= Input Data

0 Computational Domain
-8 Fluid Subdomains

I Boundary Conditions
B Inlet Velocity 1
Eﬁ Inlet Velocity 2
“H Environment Pressure 1

188 Results (Not loaded)

Wizard - Default Fluid

Fluids Path
+ Gases
+ Liquids
+ Non-Newtonian Liquids
& Compressible Liquids
# Real Gases
+ Steam

Project Fluids Default Fluid
Water ( Liquids ) =3
Flow Characterist
Flow type L d Turbulent
Cavitatios
=

New Parametric Study...
v Automatic Rebuild
Rebuild
Hide Global Coordinate System
Clone Project...
Create Template...
Delete Project...
Open Project Directory

Help

—% Results (Not loaded)

i-{& Cut Plots

------- =& Cut Plot 1
----- <» Surface Plots
------ & lsosurfaces
------ £ Flow Trajectories

¥ Particle Studies

------ Z% Point Parameters
------ & Surface Parameters
------ Volume Parameters
------ lZ XY Plots
------ # Goal Plots

« Models limited to turbulent or
laminar or both

Show Basic Mesh
Basic Mesh Color...

Customize Tree...




SOLIDWORKS Flow Simulation: Results and
conclusion

ANSYS
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COMSOL Multiphysics Example 1

Sujal Tipnis



3D Simulation using COMSOL Multiphysics 5.2

1. Geometry and Boundary Conditions 2. Mesh Sujal Tipnis

 Ran the simulation on Microsoft » Two Domains
Windows used  Free Tetrahedral Mesh

« Calibrated for Fluid
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3. Setup

« Laminar Incompressible Flow DR

« Bounding Box Walls were set as No Slip c

« Inlet: Normal Inflow Velocity Lo
« OQutlet: Pressure Outlet [Backflow supressed]



COMSOL Multiphysics 5.2: Simulation Results

Graphics  Convergence Plot 1 v R
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« Simulation is similar to the Task 1 of Project 3 [3D
Model is used here instead, with varying
dimensions]

* Velocity and Pressure Contours suggest that the
Reynolds number is very low.

« Setting up the simulation is easier than that in
FLUENT, mainly due to all components of simulation
being incorporated into one.
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COMSOL Multiphysics Example 2

Vijay Jangid



COMSOL Multiphysics

Procedure followed for analysis:

Vijay Jangid
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COMSOL Multiphysics: Simulation Results

Ex: Project 3: Task 1-a
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The two solutions look very similar. The maximum velocity reached in the two solutions is also almost same.

Vijay Jangid



