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 CFD investigation of water wave transformation over varying bathymetry 

Változó vízmélység-mérés alapú hullámenergia átalakító CFD vizsgálata 
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Industrial partners have demonstrated experimentally the potential benefits, for coastal protection and wave 

energy conversion, of exploiting the resulting wave transformations which occur when an ocean wave progresses 

over variable bathymetry. The goal of this project is to further the understanding and optimisation of this 

concept, through numerical simulations. In particular, the student will develop a numerical wave tank in ANSYS 

FLUENT, whose bathymetry and input wave conditions can be parametrised to enable automated simulations of 

many different scenarios. The results of these simulations will then be analysed to provide relevant information 

and guidelines regarding the optimal bathymetry design for different sea conditions. 

To achieve this goal the following specific tasks must be implemented: 

1. Literature survey - surveying and analysing relevant resources of technical literature 

2. Numerical wave tank setup: a. Create a numerical wave tank with a constant flat bathymetry to provide the 

baseline case; b. Create post-process tools to analyse the waves; c. Extend the numerical wave tank to allow the 

creation of variable bathymetries 

3. Simulations: a. Perform simulations on different classes of variable bathymetries in a range of wave conditions 

(Wave heights, frequencies, etc.) 

4. Analysis: a.Analyse the results to understand the relationships between the bathymetry design and the wave 

transformation; b. Provide guidelines on the optimal bathymetry design for different sea conditions 

5. Reporting: a. Summarise the work in the required document format of the MSc Thesis. 
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