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 Parametric Resonance Modelling in 2 Degrees of Freedom 
Kétszabadságfokú parametrikus rezonancia modellezése 
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Exploiting parametric resonance may enable increased performance for Wave Energy Converters 
(WECs). By designing the geometry of a heaving WEC, it is possible to introduce a heave-to-heave 
Mathieu instability that can trigger parametric resonance. To evaluate the potential of such a WEC, a 
computationally efficient analytical model has been developed for a heaving buoy with a non-
constant waterplane area in monochromatic waves. To increase the validity and the applicability of 
this model, it needs to be extended to consider the motion in other relevant degrees of freedom such 
as pitch. 
The following tasks are required for the project. 
1. Surveying and analyzing relevant resources of technical literature 
2. Deriving an analytical model structure for multiple degrees of freedom (Heave and Pitch) 
3. Identifying position-dependent coefficients for the model parameters 
4. Simulation and analysis of the model 
5. Code-to-code verification of the model results against a high fidelity benchmark simulation 
7. Summarize the work in the required document format of the MSc Thesis 
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