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Introduction

Wave-Power generation is a 

renewable energy source with 

unrivalled and untapped potential.

There is an estimated 2 billion (1012) 

watts of power available at any 

given time in the earth's oceans. [1]

The latest report by the 

Intergovernmental Panel on 

Climate Change found that global 

warming must be limited to a 

further 1.5C or else irreversible

and catastrophic changes will be 

made to earth’s climate.

Two wave energy converters (WEC) 

were modelled, specifically for the 

Swansea Bay area.

Project Aims
You can also continue mentioning 

your key literature survey findings 

here. 

• Identify local wave parameters

in Swansea Bay

• Develop two WEC shapes 

(Sphere & Cylinder)

• Adapt WEC shapes to local wave 

parameters

• Assess shape performance

• Estimate energy output

Swansea bay Area. Photo reproduced from [3]

Local wave climate parameters for Swansea Bay

Your 
Pic

School of Engineering

Methodology
Wave climate parameters were 

extracted from Swansea Bay 

Waverider historic data sets. Using 

this data two models were created

and meshed.

Utilising the boundary element 

methods code NEMOH, there 

hydrodynamic parameters were 

obtained

A frequency domain model was 

created using those parameters to 

evaluate the models

A time domain model frequency was 

created to further evaluate the 

designs

Basic workings of a wave energy device [4]

Sphere mesh Cylinder mesh

TABLE 1: Wave Parameters (Average)

Wave 

Period (s)

Water 

Depth (m)

Wave 

Height (m)

Wavelength 

(m)

4.1 15 1.8 18

Conclusions

It was concluded that the sphere

was a more ideal shape for the 

specific wave parameters found is 

Swansea Bay. The performance

difference was entirely attributed to 

shape. This shows how important

shape is when developing WEC’s. 

It should be a critical step in all WEC

projects and planning.
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Results

The sphere was found to 

outperform the cylinder in every

regard. The frequency analysis

showed better hydrodynamic 

parameters for the sphere in all 

except one.

The time domain analysis found the 

Sphere had an average force

output of 4.4kN, whilst the cylinder

had a lower force of 2.9kN

Total force on sphere over time

Total force on cylinder over time

Linear Wave Parameters[1]


