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	Project Title
	Computational Fluid Dynamics of Large Wind Turbines

	· Project Description

	An emerging theme within the Computational Fluid Dynamics Laboratory of the Engineering Department at the University of Liverpool is the formulation and development of computational methods suitable for the analysis of wind turbines.  As off-shore installation of these machines becomes now the standard, larger and larger rotor diameters are pursued in an attempt to extract the maximum amount of power at any given conditions. CFD is at the centre of the performance prediction of these large diameter WTs and this project will build on the experience of the lab with WT analyses to investigate the edges of the operational envelope of a WT at extreme conditions. Turbulent and unsteady inflows with rapid changes in wind direction will be investigated aiming to provide extreme loads for the blades, drive-train and tower.  This approach benefits from the established solver of the CFD lab, access to high performance computing and visualisation facilities as well as industrial collaboration with the Spanish research centre of CENER.  
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Figure 1: Aerodynamic analysis of full WT using the WMB solver of the CFD lab.
The proposed research project will start by quantifying the extreme conditions and generating a synthetic inflow field representative of off-shore wings at open sea.  This will be combined with an aeroelastic model of the WT blades to allow for computations on the deformed blades. The final model will be using within the framework of the Wind Multi-Block solver (WMB) of the CFD lab of Liverpool for computations on the local parallel cluster.  Once the model is tested and validated, further computations will take place on national computing centres in the UK. 

During parts of the project, the student will be seconded to the CENER centre of Spain to access real-world data for comparisons against the CFD predictions.
For the prospective candidate, the proposed research project will provide an opportunity to learn about modern CFD methods as well as take a first step in a research area that is seeing renewed interest from research groups worldwide, due to the need for lower-cost, green production of power with minimum environmental impact. 


	Funding

	· Source
	Dta
	Secured? (yes/no)
	No

	Funding details

	Possible funding through the departmental DTA.  This depends on the quality of the applicant and early application is advisable since dta awards are competitive. Each award provides funding for a period of up to three and a half years and covers tuition fees at the UK/EU rate and a stipend in the range £13000 to £17500 p.a. for living expenses. An additional £1000 p.a. will be available to support the research of each candidate. Only UK citizens and EU citizens with last three years uninterrupted residency in the UK are eligible for the tuition fees. Please note non-EU citizens have to pay the difference between the home rate and foreign student rate.


	Request for support by Departmental EPSRC funds?           (yes/no)
	No


	Candidate: special qualities/background required

	Potential candidates should have a good level of Fluid Mechanics and preferably previous experience with Computational Fluid Dynamics gathered during 1st degree final year project work. Also, programming experience (preferably C/C++ or Fortran) as well as experience with Linux/Unix would be a bonus.


	Submitted by
	G. Barakos
	Date
	6-1-10


