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[bookmark: _Toc22132910]i) Reasons for and relevance of the project
 With increasing energy demand and increasing pressure on producing clean sustainable energy new innovative techniques and technologies able to produce clean energy are being explored. Harvesting electrical power from the wind is one such technique, it has been used globally for a long time and there are two types. Horizontal axis wind turbines (HAWT) and vertical axis wind turbines (VAWT). The most common technology used is HAWT due to the increased efficiency and ability to scale up to commercial level compared with VAWT which is seen as less efficient. This gab in technology capabilities is a direct result of more research and investment in HAWT due to similarities with flight in the aerospace industry.
 With growing social awareness of how current processes are affecting the planet, there is more interest and investment in small scale individual energy projects and government initiatives. One key attribute of the VAWT is that it can harvest energy from any direction of wind flow, making it suitable for urban areas. VAWTs have the potential to contribute greatly to energy demand if they are mass produced and installed onto homes all over the UK. The reason for this research is to study wind/blade interactions, study how blades can be engineered to suit urban areas compare with current small-scale power systems like photovoltaic solar panels.

[bookmark: _Toc22132911]ii) Aims of The Project
· Gather data and research wind patterns in urbans areas
· Research the aerodynamic fundamentals of various VAWTs and correspond to urban wind patterns.
· Use simulation software such as CFD & FEA to support research.
· Create miniature prototypes for testing inside the wind tunnel.
· Compare the potential power output of VAWT with current output of solar panels in the UK
[bookmark: _Toc22132912]iii) Timescale and Provisional work plan













[bookmark: _Toc22132913]iv) Background research
 Airflow flow can be categorised into two types, laminar and turbulent. Laminar flow occurs when each particle of a fluid flows in a smooth path resulting in a constant velocity at any point in the fluid. Turbulent flow is an irregular flow characterised by tiny whirlpool regions caused by disruptions in flow resulting in varying velocity and particle direction. The particles of wind flowing through urban areas interact with every object in their path creating irregular turbulent flow. VAWTs are designed in a way that wind power can be extracted by any angle of attack and in some cases have been found to be more efficient in turbulent flow scenarios. There have been various designs of VAWTs over the years, however these can be divided into three main types, such as Savonious type, Darrieus type and H-rotor type. Each design uses different aspects of the aerodynamic flow across the blades. 
 The Savonious-type VAWT is a drag force driven turbine with two or more cup shapes blades fixed to a central shaft in opposing positions. As the cups catch the wind, they are forced to turn the shaft bringing the other drum(s) into the flow of the prevailing wind. The process repeats until the turbine is forced to accelerate and rotate the shaft that’s used to drive a small generator or a pump. Typically, less efficient than other VAWTs with around 20% efficiency compared with 30-40%. However, the simple design lowers the cost of manufacturing. Darrieus wind turbines consist of two or more vertical blades connected to a shaft and are forced to rotate by the aerodynamic lift that is created in the aerofoils of the blade. These can be categorised into straight and curved blade designs, each with their own advantage and disadvantages. 
[bookmark: _GoBack]This research will used computational simulation methods and wind tunnel testing conditions to determine the best design of VAWT and the potential they have to contribute greatly to energy demand and compete with current collar panel systems.

[bookmark: _Toc22132914]v) Details of facilities required including computer software 
· CFD
· FEA/CAD
· Wind Tunnel
[bookmark: _Toc22132915]vi) Details of cooperative industrial partners
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