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Numerical Analysis of Cloud Cavitation
With the focus on the numerical requirements and mass transfer modeling impact

You will work to develop a numerical method to predict this flow feature, i.e. cloud cavitation.

Objectives and goals of the project
The objective with the project is to focus on the numerical simulation of cavitation, and advance the numerical
knowledge on how cloud cavitation should be treated. The ultimate goal is to develop/modify a mass transfer
model for cloud cavitation in the OpenFOAM framework.

Methods and tools
The master thesis project is 30 credits and suitable for one-two students. Some basic programming in
OpenFOAM will be necessary in the project.

To conduct this project, you will be guided to follow these steps,
1.
2.
3.
4.
5.
6.
7.

Literature study on Mass transfer, Cavitation, Cloud cavitation, Numerical modeling of cavitation,
Turbulence modeling impact on cavitation,
Simulation of cavitation on a benchmark case with OpenFOAM and then extension of the simulation to
an advanced case,
Investigation of mass transfer modeling impact on the cavitation with focus on the sheet to cloud
cavitation transition,
Analysis of flow structures interactions and their impact on mass transfer,
Evaluation of mesh resolution impact by employment of adaptive grid refinement tool,
Possible mass transfer improvement for cloud cavitation simulation
Suggestion on the optimum numerical modeling and setup for cloud cavitation simulations.

Through this project, you will gain the following skills,
1.
2.
3.
4.
5.
6.
7.

You will develop your knowledge on mass transfer, and more specifically on cavitation.
You will develop your knowledge on turbulence modeling.
You will learn how to use an advanced CFD tool like OpenFOAM to simulate mass transfer.
You will learn further about the numerical requirements for cavitation simulation.
Hopefully, you will propose a new/modified mass transfer model for cloud cavitation.
You will learn how to analysis a flow around an object and how to write a scientific report. This
includes detail analysis of very small structures, mass transfer, and turbulent quantities.
At the end, you will obtain/develop your skill as a CFD researcher.

The positive outcome may result in a (conference) publication. Contact us for further information.

Contact
Dr. Abolfazl Asnaghi, email: asnaghi@chalmers.se (Supervisor)
Professor Rickard Bensow, email: rickard.bensow@chalmers.se (Examiner)

