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[bookmark: _Toc23500163]Brief Overview
Mechanical system for generating renewable energy from potential energy difference in peak and trough of waves near any coastline, with a focus towards creating virtual simulation by creating 3D models and integrating them with SIMULINK.
In principle the design to be developed uses simple fluid dynamics and classical mechanics, taking the form of a cylinder-piston arrangement, comparable to an engine cylinder.
An inlet valve would take in air during the “downward” or “suction” stroke at ATM pressure, and a turbine is attached to the outlet valve. Tubing is fed from the bottom of the device to a body of water, the energy difference between the peak and trough waves results in water being forced through the pipe, creating a pressure increase in the tubing. At some pre-determined pressure, the intake valve is shut, forcing high pressure air through the turbine generating power. The mechanical simplicity of the design means that it’s technically feasible in any body of water, though focus will be placed on the system at boundary lines between water and lined, i.e. coastline.
Modelling and integrating with Simulink is core to the project, the idea clearly needs a lot of refinement and major consideration into several key areas, (detailed below) a process that would be eased massively in a virtual environment.

[bookmark: _Toc23500164]Reasons for project 
Wave-Power generation is a potentially vital renewable energy source given that the total energy available in the oceans estimated at 2.11TW at any given time (Gunn, Stock-Williams ,2012) and that existing shorelines in certain areas, e.g. San Francisco have power densities approaching 25kW/m, which is at least an order of magnitude higher than heavily established renewable energy sources such as wind and solar (B. Czech, P. Bauer ,2012). 
This becomes relevant when considering the wider context of the current climate emergency, with some reports suggesting that global carbon emissions need to be at net zero by the end of the century. Wave-Power generation devices are currently under-utilised given their ability to be placed in any body of water (theoretically, not always practically feasible) and while R&D in these devices won’t solve the issue of global warming outright, they do take their place as a part of the wider solution. 


[bookmark: _Toc23500165]Project Aims
The projects first core aim is to research the current landscape of tidal power and the accompanied principles behind tidal power generators. Doing so will provide both a solid foundation for the scientific principles of the project and justify the need for the project. 
Research basic principles behind mechanical arrangement and accompanied fluid dynamics and implement this into Simulink
From there research into ideal shape and size for cylinder-piston system and model with CAD (Solidworks) to be imported into MATLAB for utilisation with Simulink programming, allowing for investigation into things like optimal stroke length for given tidal ranges (i.e. different coastlines, different times), giving insight into ideal locations for the system. CAD model also allows for a topology once ideal shape has been studied.
As tidal ranges vary by time, vital to this project is developing a system to get pressure levels regular despite this, allowing for a constant supply of power. Once a concept has been identified, Simulink should allow for it to be tested.
Research on ideal material sets will need to be undertaken, all tubing will need to be resistant to water corrosion, as well as further parameters e.g. repairability, cost.
Environmental impact analysis will need to be completed, with regards to local wildlife and fauna, as underwater structures will have some impact, potentially negative.
[bookmark: _Toc23500166]Facilities Required
Figure 1 below, is a Gant chart, including project tasks and estimated date of completion. The following software will be required:
· Solidworks
· MATLAB inc SIMULINK addon
· ANSYS





[bookmark: _Toc23500167]Timescale
[image: ]Figure 1 below, is a Gant chart, including project tasks and estimated date of completion, shown visually up to the 8th of December, 2019.[bookmark: _Toc23500198]Figure 1 - Gant Chart
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1 Prelimanary Research

14/10/2019 23/02/2020 289 11%

1.1 Tidal Power Background 14/10/2019 22/11/2019 40 20%

1.2 Mechnanical Principles 27/10/2019 22/11/2019 27 15%

1.3 Materials Research 27/10/2019 01/12/2019 36 0%

1.4

Fluid Dynamics 

Principles

27/10/2019 01/12/2019 36 15%

1.5

Pressure Regulation 

27/10/2019 23/02/2020 120 0%

1.6

Literature Survey

27/10/2019 25/11/2019 30 15%

2 Implemenation

01/01/2020 09/02/2020 101 0%

2.1 Material Selection 01/01/2020 07/01/2020 7 0%

2.2 CAD Model Creation 08/01/2020 01/02/2020 25 0%

2.3 Topology / FEA Study 02/02/2020 08/02/2020 7 0%

2.4

MatLab / Simulink 

Integration

09/02/2020 10/03/2020 31 0%

2.5 ANSYS (if required) 09/02/2020 10/03/2020 31 0%

3 Analysis

 -  33 0%

3.1

Environmental Impact 

Study

25/02/2020 09/03/2020 14 0%

3.2 Full Costing 14/02/2020 27/02/2020 14 0%

3.3

10,000 Word Report 

(Ongoing)

01/01/2020 10/03/2020 70 0%

Week 4
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Week 8

2 Dec 2019 11 Nov 2019

Week 6

18 Nov 2019

Week 5 Week 7

25 Nov 2019 Uzayr Ahmed

Week 2 Week 1

14/10/2019

21 Oct 2019 14 Oct 2019

Week 3

28 Oct 2019
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