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Master thesis project:

Simulate bubble cavitation on Propellers
Background
It is well established the common approaches to simulate cavitating flows are not able to represent
bubble cavitation unless the bubbles are well resolved. This was clearly demonstrated at the Workshop
on Propeller Performance Prediction arranged at the Symposium on Marine Propulsion in 2015, where
all 18 contributions predicted an extended sheet on the blade while the experiments only showed bubble
cavitation, see Fig. 1 below. This is in particular a problem in model scale and makes validation of CFD
predictions very troublesome.
In a recent PhD project at Chalmers, we have developed a new approach to modelling cavitating flows
which allow for both bubbles and mixture vapour structures in the flow, and the transition between
them, c.f. Fig 2. In the tested case, this has solved the problem of overprediction of vapour close to
inception point. The idea now is to investigate if this works also for propeller flows.

Objective and method
An existing OpenFOAM implementation of this hybrid mixture-bubble solver will be used for the PPTC
and the results will be compared both with experiments and previous simulations at Chalmers (using the
same set-up and grids). Systematic variations of certain parameters in the new hybrid model will be
performed.
Neither propeller cavitation with such a hybrid model and good representation of the cavitation on the
PPTC are available in the literature. It is thus expected that a conference or journal paper will be
produced based on the thesis project.

Miscellaneous
The master thesis project is 30 credits and suitable for one student.

Prerequisites
•
•

Background in Mechanical Engineering, Naval Architecture, or similar
Knowledge and interest in computational fluid dynamics

Contact
Rickard Bensow, email: rickard.bensow@chalmers.se (Supervisor and examiner)

Figure 1. Comparison of simulation results (left) and experimental observations (right) for the PPTC

extracted from the Workshop on Propeller Performance at the SMP’15.
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Figure 2. Example of application of the new hybrid bubble-mixture model for cavitating flows. On top

the standard solver is used, showing erroneous sheet cavitation marked with the red box while in the
bottom a more realistic nuclei development in the hybrid model removes this issue.
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